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and provides an exemption for such experimentation, it iz doubtful -
that section 6 could be utilized-to ':equire registration. :. Otherwise,

the intent of Congress in-enacting the gxempr.ion,wduld te undermined.

DEPARTMENT -OF TRANSPORATION

) CENTER FOR DISEASE CONTROL, HEW

The' Hazardous Materials Tramsportation Act . (HMTA) and section 361 -
.of the ?HS Act give the Department of Transportation and rhe. Center for
Disease Control, HEW, respectively,. authority.to regulate shipment of—
Hazardous materials in Iinterstatecommerce. &/ -Tﬁe HMTA authorizes. the .
Secretary of Trarisportation to. igsue and enforce regula;:iuns governing
any safety aépect_: o.f th_e transportation of hazardous matgriais,,including
but-.n;::t limited to packing, repacking, handling, labeling, mailing, '
placa}'diﬁg, and routing, and the manut‘actﬁre, fabrication, marking,
maintenance, rec:onditi.oni.ng. .repalr, or testing of packages or containers
repraesented, _mariced, certified, or-sold.ﬁy ;Ertain persons for use in: -
the transportation of certain _Mzardnus_matérials. 5/ -

Section 361 authorizes the Secretary of HEW to ". . .make and

4/ Including intrastate commerce that affects interstate commerce,

5/ In the Federal Register for November 26, 1976, at page 52086, the
Department of Transportation has asked for public comment as to
whether it should expand the definition of “etisclogic agents” in
DOT regulations". . .to include bilological materials {such as
recombinant DNA) used in or derived from genetic studies.”
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registration requirement may be found i_.n th_e Federal Vllpse¢tricide,
Fungicide, and R:odent:icide Act (Publie Law 92-316); which sets forth .
a detailed procedure for registration of pesticides. .

2. On the igsue of prgteci_:ion of p:fop;:i,eg:ary information subm‘:'.r._l:.e;'l._.
_to the Gavernmen.‘t‘as_ part of .the registration process, while the Freedom, '.
of Information Act.(FOIA) provides in general that records im the ‘ .
-pnssess_ion. of Go\:rernmenr. agencles are available to the public upon
‘IEq_ue:';t, the FOIA does not apply to, aﬁang other :things, ,"_‘. . .trade -
seérets and commercial or fimancial information obtained from a'_persp'n
and privileged or confidential. - M _I(e:_:enq)tion 4).. . Moreover, 18 U.5.C." - .
§1905, part of the Federal criminal code, makeé it illegal for a .

". s .to any extent not .authorized

Govetrnment .employee to disclose
by law any information coming to him.in the course of his employment, ...
which information concerns or relates to the trade secrets, processes,

operations, style of work, Vor gppa.ratus..' .+ «0f any person, firm,

partnership, corporation, c;r .associa.!::i.un. e o W In Cﬁarles River Park-

AM Inc,, et al. v. The Department of Housing and Urban Development,
et al,, a 1975 decision, the United States Court, of Appeals for the

District of Columbia held thar, where an agency Tecord is exempt from . .
FOIa disclosure by virtue of exemption 4 and the record contains infor- ..
mation covered by section 1905, the record woyld be subject to the

prohibition againsf. dfsclosure in séetion 1905, .

36
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“Customl Service) to do'so.

208
© 4o Ibowas the general’ concensus of all .attorneys present that,-
to the ext'ent nb’- s't'al:ut‘ory basis: ex'i's'ted férr 're‘guiétinlg‘ hoh-feﬂerallir'

iunded recombithant DNA labdratory research this could not: be achieved -

5. There .was a brief discussion of whether, if agency X could

'_regulate one type of recombinant DNA research and agem:y I could regulate

another type, agency Y could delegate its authurity to agency K so .

that there cou].d be” comprehensive regulation b)‘ one agency. No conclusion

was reached as to whether such an arrangement was 1Ega11y barred. However,

-the only instance of this which any. attorney could recall took place i.n -

the context of a specific statutory provision allowing the agency (the

§_I Particularly insofar as the entity conducting the research received-
-3 Federal. funds for other recombinant DNA research.. -

38
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‘ Appendix IV

. Environmental .

Defense . _

~Fund . 1525 18t Street, Nw, Washingian, D.C. 20096 » 202/835-1484
- Hovenber 11, 1976.

The Honorable Dawvid Mathews

Secretary .

Department of Health, Education & Welfare
South Portal Building, Room 615 F -
200 Independence Avenue, 5. W.

Waghington, D. C. 20201

Dear Dr. Mathews:

The Environmental Defense Fund and the Natural Resources
Defense Council hereby submit to you a petition. concerning
the regulation :of.recombinant DNA research and technology.
We would JYery much, appraclate your g1V1ng thzs matter prompt
attentiorn. . : )

’ Enclosed also are copies of letters from Dr. Robert L.
Sinsheimezr of the California Institute of Technology and
Mr. Alan McGowan, PreSLdent, Sc1entlsts' Instltuta for Public
Information.

Sincerely yburs.

Biske X 7

Burke K. Zi man, Ph.D.
Staff Scientist
Environmental Defense Fund

QFFICES s EAST SETAUMET. NY (MAIN OFFICE); NEW YORK CITY (PROGRAM SUFPOAT OFFICE); WAWON ©C; SEAKELEY. CALIFORNIA; OERYER, COLDAADD

Printed on 100% Keoyolad Peper
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br. A~ Kerim Ahmed

Gctober 28, 1976
Page 2

hazards that might arise in the conduct of such research. The-Guidelines

do not address whet I perceive as the larger, potential ecological and
evolutionary hazards implicit ia this research. -Nor do the Guidelines

address the potential significance of the availability of this new technology -
developed by sclentists 1o solve their own scientific problems - to other
diverse sectors of our society, which may wish to use it for their own ends.

I believe the Guidelines do not provide sufflcient recognition cf the i‘act

‘ that we are here creating novel living organisms -~ unprecedented in the -
evolutionary order. As living organisms they are self-perpetuating and, .
destined to their own individual evolution. I do not believe we can prediet
the properties of these organisms - created by the fusion of genes from )
disparate species ~ or their subsequent evblution, or their impact, present
and future, on the existent bicsphere. We do not lmow that there is a
hazard here but neither do.we know there is not. If suech hezard exists or -
develops it will be in this insftence uniquely irreversible. I believe a
~thoughtful #eformulation of the Guidelines to take these circumsta.nces into
account vould be most apnropr:l.ate. . .

. Singerely yours ,'

f’".ﬂ 40 A g e
Ro'bert L. Sinsheimer
Chairmen -
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Novgmﬁcf'ﬁ; 1976 - : .

Public hearings are absolutely essential in
this process of discussion and debate. The Scientists'
Institute for Public Information wholecheartedly supports
the petition of the Environmental Defense Fund. and .
the Natural Resources Defense Council for the conduct.
of public hearings on recombinant DNA research.”

Alan MeGowan
Prgsidqnt

cc: Dr. Karxim Ahmed
Natural Resources Defense’ Counc11
15 W. 44th 8¢,
New York, New York 10036

44
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Recombinant DNA technology:permjte the creation of organisms
or viruses with an unprecedentéd genetic make-up which may have
the. potent;al of causmng grave and .irreversible ham to humans
and the env1ronme§t. The extent ‘of our current knowledge does
not'aliow:MSato ffedict all.of. the possible results_og expexi-
ments involving the mahipulation of genes. .. Because mos£ of
the present and- proposed recombinant DHA research and. technology .
involves the- genetlc modlflcatlon of hacterla or. VLruses. there
exists the potential danger of creetlngwa hlghly.deleteripus

communicable infectious agent that could be introduced into ;

" and spread among laboratory workers and/or the'general ﬁppulaf

- tion  (see infra.'ﬁﬁ;JS - 12).

Recoganizing the potential hazards inhe;eﬁ;~in:recomb;nene'
DNA researchy the National Institutes of Health {(hereinafter :
"NIH*) on 23 Juhe, 1976 promelgated‘guieelinesl.whicﬂ
prohibit certain experiments where the potential :isks to
human health are deemed to be partzcularly hlgh, and require
[ graded set of safety procedures for all other exper;ments h
{see 41 ggg;-_gg. No. 131, part II, pp. 2?902e27943, July s
l9i6).VVHIH also filed a éiaft envirconmental impact statement .
(hereinafter the.“impact-stetement?)?cn 1 September, 13876,
which- sets forth:some. of the possible dangers of recqmbinanﬁ'ﬁ
DNA research and technology (see 1 Fed. Reg. No. lTF,'
pp. 38425f441:589t. 9, 1976). NIH indicated that the guide-.

lines are not a final statement: of public policy on

_/The petltloners take no position at this time concerning
the adeguacy of the safety standards set forth in these
guidelines. 46 -
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'United States; and (3) the present NIH guidelihes be promulgateﬁx
immediately. as interim relief 'regul_ations.governing all parties.

" conducting ox Suppérting such research, .

! ) This document 1nc1udes. .

I. A descrlptlon of the scope of thxs petltmon {p. 4),

11, A descrlptlonuof the 'petitioners (P-_51-_'

| JIIL. A discussion of the need to. Cortrol gebpmﬁinant'DNéu
research and technology in the interest of piblic health
-Ap. s _ ' _
v. A diséussion of the legal basis for tﬂé regulaéion:of:
recombinant DNA-research and technolpéy by ' the Secretary of
HEW (p."13): and

V. A descrlpt;on of proposed rellef {p.’ 15}

I. ‘Scope of the Petition

By this petition EDF and NRDC seek interim and
Final regulatlons which will protect the public from the
potentlal hazards of unceontrolled recomb;nant DNA research
and technology. '
In this éetitionrthe tezm;“recombinant:pN;-resaarch .
‘and technology" means . all procedurés in which DNA. fragments
from two or more éifferent organisms Sr viruses_wh;dhlﬁo not normally

. ¥ecombine in nature are. recombined in the laboratory and inserted

. into a living host cell or orxganism in such. a way. as to alter its
. genetic make-up. This includes, but is pot limited to, any'experi—
ments ipvol%ing transportation of or commercial use of recombinant

" 48
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1X. Petitioners

Petlt;oner Env1r0nmenta1 Defanse Fund Inc., is a .
not- foruproflt pUbllc«beneflt membe:shlp corporatlon organlzed
and existing under the laws of the State of Hew York. 1Its
érincipal,office and pIaceLof-business is 1oéated_ét 162 0ld
Pown Road, East Setavket, New quk,__It_a%sé_mgihtains.qffices
in Washington, D.C.; New York, Neq.York; Deﬁver,rééioraqo;
and Berkeley, California. EDF has a natiqnwide_membership of
over 40,00b per?ons, eomposed pf_scien;istst educators;_lawyers,
and other_citizéns dedicated to the protéction‘of thé_éhvi:onf
ment and tﬁe wiée use of natural resources. Many of thege
persons and thexr chlldren will be subjected to the 1ncreased
_ risk ef adverse health effacts disaussed in at po. g -.12, 53553,1
if the Sec;etary‘¢oes not adopt effective regu*atlons conxrplling
the relevant procedures. By its activities, EDF seeks the
preserﬁation and restoration of enviroﬁmental quality and the
protectlon of the ecountry’ 's nateral, resources on behalf of
the,general publxc. Its objectives anlude comblnxng "the best
scientific findings with the most appropriate social action
discove¥ed by the social seiences and legal. theory in oxder
th;t practicalzdecisions shall be made which shall best promote
a quality environment.” (EDP By-laws, Art. 1:2{(d)).

Petitioner Natural Resources Defense Council,-Ine., is a
not-for—proflt, tax-exempt corporatlon orqanlzed undeyx the laws
of the State of New York, with offices at 15 West 44th Street,
_New York, New York 917 15th Street, N.W., Washxngton, D.C.;
and 2345 Yale Street, Palo Alto, California. HNRDC is a naticnal

oxganization dedicated to environmental protection, including
: 50 )
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from -potentially hazardous novel organisms which might arise from ..

such research.

Addre551ng these questlons, NIE formed a commlttee (the
Recombinant DNA_ﬂo;ecule Program Advisory Committee) composed-of.
aciéﬁtists,_many;of whom.wéfe di;gctly invglvéé in recombinant
DNA research,_ta:draft_éuidalines govgrning the‘conductiof_ .
recombinant DNA research and establish safeguards to protect

the puhii; and the environment from potential hazards. The

guidélines, applﬁing only to NIH supported research, wers made
public June 23, 1976. Recognizing the far-reathing environmental
consedquences wbich could result if_infectipushor otherwise . |
'ﬂangeroué organiéms able to compete succes;fully with_eiisfing..
organisms.wgfg to be produced by recombinant DNA yesearch, and.

in response to requests from the publie, NIH prepared a Draft

Environmenta;_Impac;‘Statemgnt which was released. September 1,

1976.

The Impact Statement, in discussing the alternative of "no

action, unamblguously concludes that regulatlon of recombinant DHA

research and technology is essentxal for. the protectlon of ‘the pub11C'

"the 'no action'' alternative would greatly
increase the prebability that possible hazardous
organisms would be reléased into the environment.
.« » - It is concluded that the 'no action' al-
ternative would not afford adequate protection
of laboratory workers, the general public, and
the environment from the pcssxble hazaxrds des-
cribed in section Iv-c-1 " tat p. 48).

Some of the poss;ble hazards which could arlse either
directly or as an 1nadvertent result of recomb;nant DA research

are discussed in Sectlon IV-C of the Impact Statement. Qnermay

52
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In view of the ubiquitous nhture of E. coli, the fact
that-all strains including K-12 alrxeady have the capacity
for human infection, and E. goli's ability to ¢xchange’
genetic material with-other bacteria, éhe-deliberate
genetic modification of even‘"Weakgned"jstfains.of E. coli

poses a poﬁentially serioﬁs threat to human health.

2. DNA can be taken from oigapisms that produce toxins .
{e.g. botulnum} cieating the possibility that the host
orgapism, which occupies. a different ological_niche,.
 will acéuire the ability -to. produce the toxin.

This would be particularly serioﬁs if such genes were
expressed in strains of E. coli capabie of colonizing

the human col&n. _ .

3. Geng; which code for resistance to_antibiﬁtics*azg
transferred by some recombinant DNA expériments to

‘gtrains of bacteria that were not previously resistant.

4. The animal virus on which the most genetic information

is available 15 gimian virus 490 (SV-&D), which produces

. 4 tumors 1n some animals and infects humans, although apparently
with no patho;ogical symptoms, However, the .genetic
basis for the virus causing tumors in menkeys but not
humans is not.understood.’ Thereforg,.thefpossibility
exists that e?en an ‘apparently -innocﬁous modification
of SV-40 DNA could render the virus tumqfigenic or
otherwise .pathogenic to humans, thus creating a serious . . .

hazard to human health. Yét ir is 5V-40, and polyoma

54 - ST e
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In the contéxé of ahtOsimmune disease, however, the gene speci-
fying any fdreign protein‘must be considered potgntially harﬁful.
7. The expreséion of even a "normal" metabolic enzyme
in human, animal or plant cells which was not undexr the control
'of the cgll‘g.normallcomplex regulato;y'mechaﬁism; could lead
to severe metébolic-disruptions and an ensuing digease
state, similéf to existing cases of metabolic disease
where the defgct is in a regulatory gene, ra;her than
6nce doding foxr a specific enzyme.: .
'Both the NIH guidelines and. the Impact Statement, recogn;zﬂ
that humans haxhorxng or infected by bacterla or viruses con-.
taining recombinant DNA may, -under gertain.conditiong,‘suffer ’

a variety of serious .adverse health effects. If such modified

bacterial or’;iralfggents can survive and Erégagate outside the.:
-laboratory and thus prﬁducernew identical crganisms capable of
'producing—infectioh;and/or'toxic effects on hum;n heings, there
exists the potegtiél for a “commupicabie disease” within the .
meaning of Fection 361 of the Public He&;th Service Act (42
u.s.C. 5264);‘(see:5ectiqn II above}.  Because some of the
organisms created by recombinant DNA research have‘nevgr_exigteq-
before, the health' and environmental effects of such novel

micreorganisms are inherently unpredictable. WNevertheless,  the:

danger of the creafion of.alpbtentially serioué‘commﬁnicahle

| disease organism makes.it.incpmbent.upon_tﬁe=uepa;tment.pfh..,u
Health, Education. and Welia;e¢to exexcise its_statutq:f;agthqrity;'
and take whateve:lyggu;atqry,mgasuresia;a necesgary_td protect.

the public health..
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‘diseases from. foreign countries into the States

or pogssessions, or from one State or possessxon

into any other State or possession .. - o
It further provides that: ) ' . .

for purposes of carrying out’and enforcing such .

_regulations, the [Secretary] may provide for such

inspection, e . disinfection . . :.-and other

measures, as in his judgment may be nccessary

Recomblnant DA research and technology could create novel
infectlouﬂ agents or increase the vmrulence and range of existlng
infectious agents. The praft Environmental Impact statement recog—r
nizes that recomb;nant DNA act;vztxe° could produce mlcroorganlsms
that cause’ dlsease in 1aboratory wo:kers and the general public.
in descr;blng the Guldellnes the Draft EIS stahas.

“The emphaSLS on protectlon of laboratory workers from

infection reflects the fact that laboratory workers are..

the persons at the greatest risk of infection and that

the mést likely rouke of escape of possibly hazardous

agents from the laboratory is the 1aboratory worker

(41 Fed, Peg.g38432) .
In descrlblng the highest level of physical. containment requlred
by the Guidelines to the Draft EIS states that such facilities are: .

"designed to contain mlcroorganisms that are extremely .
hazardous to man or may cause serious epidemic dlsease.

'The Kinds of dlsease Whlch may be caused by recomblnant DNA
acthltles are descr;bed in Sectlon III ¢f this petltlon (lnfra
‘at PP- 9 - 12) : . ]

The Secretary has defihed_“communicahle_ﬁiséaée? in reéulétions
© promulgated undex ééction 361 to. govern the importation of animals
and establish drinking water standards. For:the‘puréoées of both
these sets of regulations a communicable disease-is';hn'illness due
to an infectious agent or its toxic préduct . .'."'éransmitted'by_
persons, animals, plants or the inanimate environménti {42 C.F.R.
§§71.1{b}, 72.1(b)}. These regulatory definitions of cqmmunicable.

e i .58, S
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3. . As interim relief, reguliations which make the NIH guide-.

iines-bihding on‘ell'parties,engagediin‘xeqombinant;PNAjresearéﬁp-

and technology.

This relief is necessary to insure that. .the public has an... . .

adequate opportunity to paiticipate.in the .decision of whether
and under what conditions recombinant DNA reseaxch and-ﬁechnqiegy:
should be permitted and. to-iﬂsukelthat the protection*provided."
the publlc by the NIH quldellnes is 1mmed1ately extehded through
the appllcatlon of the NIH guldelznes ‘to all recomb;nant DV&

research and technology.

A, The Need for a Leqlslatlve Type - Hcarlng

The NIH duidelines, which .at present are the only statement:’
of government pelicy on recombinant DNA reseazrch and technology,.
are the prodyct of the.delibora;ions of ooientists who are now :
conduct;ng.:ecombiﬁant DEA research. The NIH guidelines had
their_origin.in the Asilomar Conference held in Pacific Grove, .
California in Pebruary .1975. Mony.of ohe participants at that -
conference were the foremost molecolar biologists from all over
the world. - The NIN Recombinant DNA Molecule Program Advisory -
Comﬁittee.translated the ;ocommenﬁations of that conference into
concrete proposaia which became the NIH guidelines. The first -
opportunity the public had to participate in the regulation of'
recqmbinant‘research was in Fébruary of 1976 when the draft :

guidelines were released for public comment, and the Advisory.
; : ) 2l .

.Committee to the Director of NIH held an cpen meeting.

1/This committee should not be confused with the NIH Recombinant

TNA Molecule Program Advisory Committoe, which drafted the guide-
lines, but is one assembled early in 1976 from representatives of
science, law, teaching, public interest groups, students, etc. to

adv;se the dircctor of NIH on the correctness or shortcom;ngs of

its efforts to regulate recombinant DNA research.
. B0
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request was denied in an administrative decision by the director
of HIH and not e#en submitied to the advisory committee for
further debate in’ its April 1-2; 1876 meeting in which  final .. -
revisions of -the guidélines were made: | At'thié'meeting - all of .
the outside comments had beéen distilled down.to-ten: typewritten -
‘pages’ of gquestions forithe consideration of’the.recombinant DNA. . .
advisoxry’ comm;ltte;é'} ‘the same committee which- had drafted the
.w.orking version prépared early in-1976. Except for relatively
miner changes in wording, the committee dealt summarily with . .
the guestions fr-o:m the publie, and Ehe final version of the -
guidelines d:l.d ncét differ'.'slignificantlj(-. from‘the version pre-
pared prior to pﬁblic' ‘inputi - L
A The legislative-type hearing should’ consider -the following -
issues which wér:f. not adesguately congidexed ::.n---the NIi-I pro=- .
;:eedings which le&' to the‘promulgation of the guidelines: -
(a). Whether or-not recombinant INA research.on .any-
- ‘level should i:e permitted- at ‘this timein view
of our present state -of knowledge.
(b} 'If some arsas are to-be ,permiftéd; what are they .
and:what -precautions. are. necessary to adeguately. . . .
,Aprotect_‘:: the public.and the environment?  For . ... .-
-example, what degree of .physical containment. -
should be considered adequate in. light:of .

human : £allibility?

62
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procedures for others. The hazards of recombinant DNA research
and technology are no different if the research is being con-

- ducted by sclentlsts employed by private corporatlons rather
than the NIH.. The risk that necessitated. regulatxon of

KIH grantees necessiates regulation of cther research and
technology. The need for regulation of. all part;es conductlng
recomb:.nant DNA research is parta.cula.r].y great because even

ong Ielease of a hazardous genetically altered bacterium, .
virus or plasmid could cause widespxead illness 6: disfuﬁtion '

~of the environment.

c. Interzm Rellef

‘During the per;od before the hearing ig held and flnal
regula;;ons are promulgated the public will be exposed to-the.
potential hazards of recombinant DNA research: and technology .
not now subject to NIH guidelines. fnd;viduais who do not
-regeive RIH grants or work for NIH are not effectively -
réstrained from cén&ucting any'6£.the-éxperiments-which NIH-
deened so éangeroﬁs‘thaf they should not be conduﬁted at all.
Nor are s¢ientists nhot now COveréd by the guidelines required
to practicé:phyéiéél and biological containment of organisms
with ;edombinant'DNA molecules, To protect the public until
final regulations_are promulgated{ EDF ahd NRDC regquest that- -
the Secretary imnediately promulgate_regulations:whiéh maké .
the NIH gujdelines hindinérqn all parties engaged in reéomr ’

binant DNA rescarch and technology.
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- Dr. FreoricksoN. With your permission, I would like to review
briefly some of the major elements addressedll-)ly the committee. The
committee determined that the Departiment of Health, Education, and
Welfare is the appropriate locus in the Government for the regula-
tion of the use and production of recombinant DNA molecules. -

The committee reviewed at great length the nature and scope that
potential legislation should have. There was general agreement that
legislation should be restricted to the use of recombinant DNA tech-
niques. : : : o

t%{e,c_z;ula:tion of the research aspects of recombinant DNA techniques

resents a serious problem because of the difficulty in determining the
rder between research and pilot production, Therefore, the commit-
tee recommended that regulation cover the production or use of re-
combinant DNA. molecules. Such language would include research
activity, and make immaterial possible concerns whether a given ac-
tivity was actually research, pilot production, or manufacture. -

The consensus of the committee is that registration of projects in-
volving the use or production of recombinant DNA molecules is nec-
essary. The committee also recommends that facilities be licensed and
that the terms of the license include acceptance of responsibility for
the particular activities and individuals at the facility. '

The committee concluded that licensure of the facility and registra-
tion of projects would be more feasible and would meet the needs for
safety monitoring rather than licensure or registration of individuals
engaged in research. : S

Because the potential hazards posed by the use of recombinant DNA
techniques extend beyond the local to the national and international
levels, the committee recommends that g single set of national stand-
ards must govern and that, accordingly, local law should be pre-
em£t3d to insure national standardsand regulations.

number of other recommendations are made, and I can discuss
them further if you should have any questions. I would like to empha-
size that the work of the Interagency Committee has been done in a
most cooperative and helpful way. It is paramount to legislation which
may place authority of regulation of these activities in the Depart-
ment of HEW, that the Department continue to cooperate and coordi-
na:tetewith relevant Federal departments or agencies in this important
matter. : : '

In conclusion, Mr. Chairman, I think this much is clear: The inter-
national and the national scientific community is in substantial agree-
ment that, until the potential hazards of recombinant DN A techniques
are better understood, a» common set of standards must exist every-
where for the use of these techniques. And the question being debated
now everywhere is how this is to be accomplished. :

In the United States, as we have discussed, this question.has at-
tracted far more public attention than in other countries. A number of
fioc}fal jurisdictions or States have been engaged in either actions or

ebates, : ' ; Co \

. I believe that it is a common desire that effective Federal standards
shall soon extend over all use of these techniques within this country,
and that such standards and their implementation within the United
States will form a useful example and a helpful basis for effective
international use of such techniques.
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~ There are other aspects, of course, which are somewhat more arti--

ficial: Cell fusion experiments, mutagenesis, which is induced in the,

laboratory, changes in DNA. materjal within single organisms; other :

aspects of recombination such as ybu have referred to: e

. I suppose nothing, however, seems so stark or Aramatic as a chang%
in man’s capabilities for affecting the genetic material of any speci
In the eyes of many people, we have a new ability to leap over a bar-

rier that may have existed since the beginning of evolution. Whether -

such a barrier is absolute, or actually has been crossed in nature many
times in millions of years prior to this, really represents one’of the
great unanswered questions. . RN SR
~-Chairman TaorNToN. Do you have a view with regard to that, Dr:
Fredrickson?. .« = . . S Y
Dr. Freprickson. Well, not professing to know for sure, I lean to-'

~ward the side of the evidence that suggests some recombination be--

. tween, say, bacterial DNA and that of the higher animals in which
bacteria may live has probably occurred. But it has occurred in a
fairly low order of probability. - S ' -

Given the length:of time we are talking about; I suspect that riature

has already tried out many recombinations long before our time. -
Chairman Tuornron. I have wondered if this might have happened.
Dr. Freoricrson: There are bits of evidence that supports this view.
One would like to know, however, mueh more about this, and I hope
that will be part of the new knowledge that can be obtained as these
techniques are nsed. o o L

But, to answer your question more fully, I think that there is a

i

dramatic difference involved in recombinant techniques, a difference -

which allows us little of the lengthy experience that has oceurred with
other experiments in recombination over many, many years, a lack of
experience which makes us unable to predict precisely what may be
the benefits or the hazards. - B ‘ o

In attempting to deal with this delicate guestion, it is well that we
have confined ourselves to a very narrow segment, because attempting
to regulate research is very difficult. Attempting to do it too broadly
at once, or in a clumsy fashion, might well be an extraordinarily de-
structive exercise. T L '

At the same time, I think that as we pursue this effort we do have to
set in motion-—and we have at NTH, and so have other bodies—
examination of:other aspects of genetic recombination, to be sure that
we understand as well as we can the hazards of these, and whether or
not we may need to issue some kind of guidelines for the conduct of
these techniques as well. i - E

_Chairman TrornToN. You hit upon one other question that I would

like to explore very briefly before recognizing Mr. Brown for ques- -

tions, and that is the difficulty of enforcement of regulations, and the
need for having an internationally accepted standard. ~ ' o
Obviously, if you do not have some agreement between nations all of
which are capable of conducting this kind of research;, presumably a
Gresham’s law might apply, where most of the research would go on
in the nations which had the lowest standards. - s
What mechanisms do you think would be necessary in order to hav
this type of international standard adopted and enfoiced ? .

\
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The. other difference may be, as I indicated, that we may by this
means be able to create recombinations that simply would not other-
wise have occurred in nature, through any other type of technique.

Mr. Brown, It’s broader then than what we do by the normal breed-
ing processes toalter genes? _

Dr. Freoricrson. It is potentially broader, Mr. Brown. It will de-
pend a great deal, of course, on whether recombinations reintroduced .
into a host are actually expressed. : :

Mr. Browx. Well, let’s take another example. Over the past genera-
tion we've experimented a great deal with the preparation of toxic
chemicals aimed at affecting biological life, as described initially by
Rachel Carson in *Silent Spring,” and now we see the effect it was
- having on the biosphere. Obvious genetic changes took place as a result
of chemical trauma on insects, plants, and so on. :

‘Tstherea difference of kind 1n this, in the recombinant gituation?

We had supercockroaches, for example, that resist DDT, and other
things of that sort.

Dr. Frepricksor. You can by many other techniques create so-called
genetic pressures which drive organisms to develop modifications
which allow them to survive. Clearly, mutagens—not only mutagens,
brut other chemical agents—can have this same effect. N

Whenever you introduce a new antibiotic into the practice of medi- .
cine you're creating genetic pressures which will automatically favor
certain organisms which have resistance to the antibiotic, for example,

Mr. Brown. We've seen some hazards of that sort, as reflected in
human beings, the thalidomide babies and other things of that sort.

hTh@ose. kinds of babies don’t normally occur in normal evolution, do
they?

Dr. Freoricxson. Of course, there is a major difference in that
tragic example, Mr. Brown, in that those babies will not reproduce
offspring with the same injury because the injury did not result from
induction of genetic changes, but changes during the stages of
differentiation. . ' ﬁ :

That may be why the use of recombinant DNA techniques have
excited so much imagination—perhaps excessive bursts of it—in that
presumably by changing the genes we may create new species which
will reproduce and find new niches in the environment.

Mr. Brown. Well, chemical agents can produce changes that will
reproduce and will not reproduce genetically.

Dr. Frevriceson. That is true. But there you were inducing usually
point mutations within the genetic substance of the animal itself, the
single species. Here you can add strands of DNA which are entirely
different genetic material and which may possibly be a much greater
leap toward change in the nature of characteristics of that organism.

Mr. Brown. Well, the thrust of my questioning, if we can go back
to the general problem of chemical mtervention in the biosphere, is
whether or not, since you emphasize so much the hazards and safety
aspects, there is a difference in kind between recombinant DNA re-
search and the kind of research that led to the development and wide-
spread application of chemicals to the biosphere. Many of these are
causing cancer, many other kinds of diseases, distorting all kinds of
vegetable and animal life, causing almost daily human deaths.
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Mr. Broww. And increases diversity, I presume? .

Dr. Freoriorson. Yes. There is an opportunity to test the maxi-
mum limits of increasing diversity and perhaps to determine far bet-
ter than we've ever understood before what controls that diversity,
what are the limits to expression of unusual genetic combinations.

Mr. Browx. Yet the guidelines, which have been developed, and the
other concerns with regard to regulation, are not concerned in the
slightest with the problem of either increasing or decreasing genetlc
diversity, but with safety in the laboratory. And that’s the point that
T’m reaching here. o

Shouldn’t we have a broader concern ? ' '

Dr. Freprioxson. Well, I think that we are at a first stage of that -
problem, in the sense that now that recombination is possible, it will
be possible to learn enough about its capabilities to then open up that
second debate, which you suggest. But we really don’t know enough
about the feasibility of using these techniques or the capability of
creating diversity to any effective degree, and we can only learn that
by the next step in the laboratory, and it is the purpose of the guide-
lines to take that next step safely, to confine any possible uncertainties
or hypothetical hazards to the laboratory. .

1f it works, Mr. Brown, then I can see a need for great concern with
the next stage.

Mr. Brown. There is sometimes dicussion in the Congress about
what would have happened if 100 years ago we had concerned our-
selves with the impact upon American culture of the development of
the automobile, and whether we might have pursued a wiser course
if we had analyzed the deaths, and the accidents, and the losses, and

- the changes in lifestyle, and all of the other things produced by the

auntomobile, and the petrolenm industry. )

 Now, concerned with regulating the safety of research in internal
combustion engines 100 years ago since there weren’t even many safety
laws in those days—and we obviously weren’t concerned with forecast-
ing the impact of a new technology on society. But if we had, we might
have done things differently

And I'm trying to get to a point today. We have new tools, we
have technology assessment procedures for example. To your knowl-
edge has any substantial effort been made to assess this technology
in terms of its impact 50 years from now on either American society
or the human race? :

Dr. Freprricesox. In a limited way we've had some experience with
technology assessment in the preparation of the draft environmental
impact statement context of on the issuance of the NTH Guidelines.

1t is extremely difficult to look forward a great distance in this area.
Tt is quite possible that 5 years from now we might discover that there
is so little opportunity or capacity for the expression of foreign genes
In organisms that what we have been debating here was a paper tiger.

I think that we really cannot make a useful technology assessment
beyond imagining various scenarios. Until we proceed far enough to
have a glimpse of the true power of these techniques, beyond the ca-
pacity to reproduce apparently pure genes in large quantity, we do
not have enough evidence to adequately assess this new technology. -
. Mr. Browx. I'know that it’s a difficult question, but I’'m sure there
would be no diffficulty in drawing up several scenarios that show the
whole structure of human evolution change. It might be useful to
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I believe such a measure is necessary, not just to safeguard the publie, but
also to assure the continuation of basic research in this vital scientific area. We
are not saying that research should be halted, We are urging that it should
proceed - under caréful safeguards, unless and until we have a befter under-
standing of the risks and benefits posed by use of recombmant DNA techniques
without Government regulation.

Following the line of questioning suggested by Confrressman Brown,
1t seems to me that in confronting the unknown, in deahng with the
boundary between knowledge and i ignorance, there is a real danger to
make an assumption that we already know enough to say that we do
not need to know any more.

I wonder if we do have enough knowledge in this field now to be.
able to say confidently that we do not need to know any more.” = .

Dr. Freprickson. No, Mr. Chairman. I think we do not. In fact,
one sometmes hears a cry that we should have a moratorium unt1l
we get it all strdightened out.

But, as » matter of fact, we shall never get it straightened out until
we know more. In my view, it reminds me of a story about Kansas
- that was prevalent in the area of Colorado in which I grew up. The
story goes that in the State of Kansas there was a law that said when
two trains approach an intersection at the same time neither shall
proceed until the other has gone on.

Chairman TeornToNn. I’'m familiar with that law. It was a,ctually
on the statute books.

Dr. Freprrcson. And in some ways that would be the nature of
halting all search, all inquiry for more knowledge. I'm afraid that we
cannot proceed until we have gone on, and I think it is the attempt
of the NIH guidelines and of this move toward regulation to extend
them to all aspects of.the use of such techniques that represents an
attempt to do this with prudence and with as much care-—and per-
haps more excessive regulation than is necessary-—but nevertheless
with the public interest in mind in both regard to safety and the
possible use of this knowledge.

Mr. Broww. Mr. Chairman.

Chairman TrorNTON. Yes, Mr. Brown?

Mr. Brown. Could I just ask one supplemental question?

Dr. Fredrickson, all of us on this Committee are supporters of sci-
ence and friends of science. I don’t think our main problems, from the
standpoint of public policy, arise with the policing of science. But
dangers may arise in that interface where science and industry or
commerce get involved—with the-chemical industry, for example—
although there probably are some examples of where accidents oc-
curred in the R. & D. that led to the development of pesticides, and
s0 on—it isn’t nearly as severe as the sitnation that exists in industry .
in the manufacture and production and use of recombmant DNA
techniques,

Now, if we are to profit from the lessons of a generation of increas-
ing dissemination of chemical pollutants, we should be concerned with
the commercial use and production of whatever the products of re-
combinant DNA research are.

And I am wondering if we can visualize this problem clearly enough
now to say that we need to set policy lines for the utilization of this
technology, assuming that the R. & 1). does bear fruit of some sort. -
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Mr. HorLeneeck. Fine. You are to be commended for that approach,
in my opinion. ' :

Now, there has been some mention made of accidents and the pos-
sibility of accidents with regard to this research. o

Has there been any feeling or any discussion in the scientific com-
munity with regard to establishing a strict Hability standard, of liabil-
ity of investigators, in the event of just such an accident ?

Dr. Freprickson. Yes; there has. There has been a good deal of
discussion, discussion that we have held with scientists, and discus-
ston within the Federal Interagency Committee, partly stimulated by
S. 621, introduced by Senator Bumpers and the companion bill by
Representative Ottinger. ' : o

It was the feeling of the Interagency Committee that the liability
portion of the Bumpers-Ottinger bill posed a serious block to the fur-
therance of this research, becanse it would require all institutions to

- attempt to get heavy indemnity coverage, and 1f they failed to obtain
it, they would have to cease all research of this kind, unless the Fed-
eral Government agreed to indemnify them. : :

It was the committee’s feeling very strongly that liability should be
left to State and to local laws. : .

Mr. Horuexprox, All right.

Thank you, Mr, Chairman,

Chairman TaorntOoN. Thank you, Mr. Hollenbeck,

I do want to pursue further the question of how effectively you
solicit the input of the public into the decisionmaking process.

T believe you responded that the results of the decision were pub-
lished. There has been concern expressed that the public is not in-
volved in the formulation of the decisions which are announced, only
that they are later advised. For example, I would like to ask whether a
notice of workshops or hearings was published other than in the Fed-
era(l51 Igiegister, or is that publication the only publication which is
made?

Dr. Freoricrsoxn. T’ll ask Dr. Gartland, with regard to the Recom-
binant Advisory Committee, how are those meetings published?

Dr. GarrLanp, At the present time they are announced in the Fed-
eral Register. We're giving serious consideration to a wider dissemi-
nation of announcement, perhaps through scientific and or public jour-
nals. But to date it’s been basically the Federal Register. :

Chairman TrornToN. I would submit that In view of the wide pub-.
lic interest in the subject that T’m pleased to hear you say that you are’
giving consideration to this. : : : .

Dr. Freoriceson. With respect to the February 1976 meeting of the
Director’s Advisory Committee that reviewed the guidelines in public
forum, we went beyond the Federal Register announcement and spe-
cifically invited some 20 organizations that we knew had a heavy inter-.
est, particularly in the environmental area, to thig meeting. We also
invited a number of people whose persuasions we knew were widely
different with respect to the guidelines. - S

- Chairman TnorsTon. Well, T just want to preface this question with
the statement that there has been a great deal of concern expressed
about whether the public is involved in the decisionmaking process.

I think it would be appropriate for you to be cognizant of this ex-.
pression of concern. And I take it that you are saying that you are

. going to Increase efforts to be sure that the public is involved.
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chemistry and Chairman of the Committee on Genetie Eicperimeﬂtation
(COGEl_\I E), recently established by the International Council of Scientific Unions,
The primary focus of COGENE is on the recombinant DNA issue.

STATEMENT OF DR. WILLIAM J. WHELAN, CHAIRMAN, DEPART-

MENT .OF BIOCHEMISTRY, UNIVERSITY OF MIAMI SCHOOL OF
MEDICINE o : : : :

Dr. Werran. Thank you, Mr. Chairman. Thank you for inviting me.

As you say, I'm a biochemist, but I am not myself engaged in re-
search on recombinant DNA , :

The reason that I became involved is because I am the Secretary
General of the International Council of Scientific Unions, and the
members of that Union, along with members of other scientific unions,
have a keen interest in the new technology that you are discussing.

That led, in turn, to my becoming the chairman of this new Com-
mittee on Genetic Experimentation. It’s so new that it has not met yet.
It goes under the acronym of COGENE. And it’s a scientific com-
mittee of the International Council of Scientific Unions, which we
call ICST. Z :

It came into existence last October in Washington. The General
Assembly of TCSU held its biennial meeting at the U.S. National
Academy of Sciences, and COGENE came into being by the unani-
mous vote of the members of that assembly.

First, to tell what is YXCSU. It is an international, nongovernmental
scientific organization composed of 18 international scientific unions
and 64 national members. Any nation with any pretension to organized
science is a member of ICST. : :

Each union represents a seientific discipline, such ag chemistry. The
national members are not governmental organizations, but are usually -
the supreme scientific organizations of the member country, in our
case the T7.8. National Academy. Since IOSU was created in 1931,
it has adopted a policy of nondiserimination, affirming the rights of
all scientists throughout the .world—without regard to race, religion, .
political philosophy, ethnic origin, citizenship, sex, or language—to
join in international scientific activities. ‘

The principal objective of ICSTJ is to encourage international seien- .
tific activity for the benefit of mankind, and it does this by initiating,
designing, and coordinating international scientific research projects.
It acts as a focus for the exchange of ideas, the communication of scien
tific information, and the development of standards. e

The committees or commissions of TCSU are created to organize
programs in multi- or transdisciplinary fields which are not completely
under the aegis of one of the member scientific unions. A typicaland
topical example is the Committee on Space Research, which brings -
together 11 of the scientific unions ad 34 national members. . '

It was natural, therefore, that ICSU, taking note of the potentially
-enormous significance to mankind of the newly developed science of
recombinant DNA technology, should move to establish a scientific
committee to work in this area. As a relative latecomer to the scene,
ICSU gave regard to the fact that if this field of research suffers from -
anything it is not from lack of committees to examine it. '
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formed during the recent discussions of recombinant DNA held at the
TU.8. National Academy about 3 weeks ago.:

"That Academy forum served as a most adequate exposé of the con-
* cerns coming from all corners of society. We heard of the problems
of regulating the research itself, the forbidden experiments, the safety
measures, the potential hazards to researchers and to.society in gen- -
eral, the moral and ethical concerns, with the fears that industry would
. carry out dangerous experiments behind closed doors and the con-
cern—or even outrage—that new forms of life, potentially the har-
bingers of doomsday, would be brought into being to fatten corporate
profits. : : : .

. But something seemed to me to be lacking from that debate. It was
-entirely understandable that the citizens of Cambridge, Mass., should
view with alarm the prospects of dangerous erganisms escaping from
the Harvard laboratories. It was equally understandable that many
of those present and the citizens of Cambridge wished such research
to be moved elsewhere than their city, that others should call for the
research to be confined to a few key installations or, at the extreme,
to be banned outright. ,

But I heard very little by way of concern at what might be happen-
ing outside of the United States. The arguments revolved almost
wholly around the domestic scene. ' L
Recombinant DNA technology has been likened in its potential im-
pact to the discovery of nuclear fission. But it has taken 30 years for
nuclear fission to come within the capability of the enterprising
graduate studnt or the terrorists, By contrast, recombinant DNA ex-
periments can already be carried out almost anywhere, using freely
available methodology and with relatively simple facilities, The ex-
periments that are still banned in the NTH guidelines can be conducted
readily by anyone lacking respect for the ban or who is ignorant of
the need for the ban. =~ . ' . '

Plagues and scourges caused by pathogenic microorganisins have
no respeect for persons or the boundaries of cities, States, or nations.
If the potenial hazards are real hazards, little would be achieved if
the research became outlawed only in the United States. It might be
-going on in Canada, or Mexico, or Albania, and if the research really
1s dangerous, that would be just as hazardous to the citizens of the
United States as if it were carried out at Harvard. ‘

As already alluded to by Dr. Fredrickson, there is a clear and press-
ing need for action on the international scene. The concerns of the
researchers are not national concerns, the applicability and the en-
forcement of guidelines is not merely a matter of seeuring observance
-throughout the United States, the problems of industry are not na-
tional, nor are the concerns of the lay public or the social issnes. All
of them are iniernational problems calling for international agree-
ment and regulation. ' ,

_ I do not presently see much by way of collective activity at the inter-
national level—and this is certainly not to contradict the remarks that
Dr. Fredrickson made, because the contacts are certainly there. But
T'm referring to organized activity which has a basis for continuity,
and because of this the kinds of things that this committee might do-
may seem, in their totality, to be overambitious. But they simply rep-
resent the collection . of the things we think ought to be done on the



form the face of society, I don’t think it needs a crash program. I
think it needs a long, careful examination.

The United States has already rendered sipnal service on the world
scene by the actions of the National Institutes of Health in producing
the safety guidelines and the environmental impact statement, a
statement and guidelines that have universal applicability. I hope the
United States will continue its examination of the many other issues
also involved, such ag patents.

But I hope it will also take the lead in calling for universal respect
and concern for the impact of this new technology on society, for
safety measures, for the protection of the environment, and for com-
mon 1nternational sanctions on any misuse of the technology.

My impression at the moment—and it was formed after the Na-
tional Academy debate—is that I’'m afraid that the divisiveness one
sees in debates in the United States, and the apparent concentration
on problems as if they were only internal problems are causing people
to lose sight of the.larger issue; namely, international initiatives are
needed. ' ;

I hope that the United States will help to promote international
cooperation in this research, and make the basic and applied knowledge
freely available so that when the potential, and one has to admit
still conjectural, benefits of the research become available, they become
availabletoall.

Thankyou, - .

Chairman TwmorxroN. Thank you very much for your very excellent
testimony. We ‘will include the attachments to your testimony in the
printed record. - :

[The material follows:]
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REPORT OF THE 4p. #oc COMMITTEE ON RECOMBINANT DNA MOLECULES .

The ad hoc Committee on Recombinanf DNA Molecules, charged by the
General Commxttee with reportmg on the 1mpl|cat:ons and potential of research on

recombmant DNA

.fg&oninéncl:s that a Scientific Committee be established to monitor,
assist a.nd .repf-J.rt o;a'x‘esearcb .in. ‘tb.is brancﬁ of molecular bioiogy. - The
ad hoc Committee off‘ers i.ts report in the form Vof a ;preamble, a proposed
constitution of the. Scientifzc Committee, a suggested annual budget, plus the
mimtes of the ad hoc Comittee naeet.mg and annexes of papers read into the

record .of the meetzng.

PREAMBLE

In a preééntation to an Advisory Commitiee o the Director of - the U.S.
National Institutes of :Heal'th on 9 February 1976, Paul Berg stated that:

"The past 25 years have witnessed a revolution in our understanding of the
structure and workings of the genetic machinery of living cells. Although the
theoretical implications of this understanding were apparent to biologists and chemists
from the beginning, the possible practical benefits of this knowledge to medicine,
agriculture and industry have become clearer only recently.

' . One potential benefit that captured the imagination of scientists and
laymen alike was the notion of 'genetic engineering' - the directed modification, or
even construction, of new kinds of genetic constitutions for animals, plants and
eventually:man. But partly because of the exaggerated and of the misleading claims of
the popular press, and of scientists and laymen as well, the words genenc engineering
evoke concern as well as exc1tement "

The excitement stems from the possibilities of being able to analyse the
- molecular basis of gene expression and heredity in highef organisms and eventually to
create new orgamsms w1th desnred genetic characters. :

: The poss1b1|1t:es now open to the expenmenter drise from three advances in
technology, namely . the ability (i) to cleave the hereditary material of the cell (DNA)
at specific points, yielding fragments that control the synthesis of partlcular functions
of the cell, (ii) to rejoin mixtures of such fragments frém different organisms so that
packages of genetic material containing functions derived from the two species are
obtained and (iii} to introduce such semisynthetic genetic material into a cell so that .
the DNA. can multiply, as the cells multiply. The.cells thereby carry out new synthetic

1
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(i) the importame' of resea.rcb on recomb.'inant- DNA molecules;

{ii} . the need for such research to proceed under appropr.zate
" safeguards;

(ii1) recommendations on safety measures and specifications
¢ for containment facilities; .

{iv)  technical details concerning the avai.la.b.il.zty and
- choice of organisms and materials.

fec) subject to the foregoing safeguards, to encourage the universal

- availa.bihty of guitable strains. L.

{d) to foster international soientific exchange By acting as a
Iink between other. committees and correspondents, by personal
vigits, training courses, symposia and workshops.

{e} other objectives as may be recommended.

This ad hoc Committee met on 1-2 July 1976 in Heidelberg.The Committee
is unanimous in recommending to the General Committee and General Assembly of
ICSU that a Scientific Committee on Recombinant DNA Research (SCORD) should be
established. The work of such a Committee would be of major interest to several of the
Unions federated in ICSU, the subject is of the highest scientific  importance  and
demands the formation of a strong Committee. The importance of research on
recombinant DNA will only grow with time and will develop ramifications of certain
significance to science and society.” In every respect the subject fulfills the criteria
laid down in Article 16 .of the ICSU Rules for Smennhc and Special Committees whxch
reads as follows. ‘

16) The following criteria should be satisfied if a Scientific
Committee is to be created ¢

1. fThe work of the Scientific Cc:mittee is of major interest_
to not less than ‘three Scientific Unmns

2. The task of the Sc.ientif.icr caﬁmitfe'e regquires the
’ formation of a strong Comm.ittee to carry out the said task.

3. The programme. of the said task is of a .longr-term nature.

When the programme involved is of limited duration, and only the
First two c.riteria above are satzsf:.ed‘ & Special Committee should be Fformed
for the tas}:.

The ad hoc Cornm1ttee drafted a proposed constitution for the Scientific
Committee, together with a statement of membership, aims and purposes, and a.
suggested budget. - These - documents ~are attached. It is the unanimous
recommendation of the ad hoc Committee that the Genheral- Committee and General
Assembly of ICSU create a Scientific Committee and take steps to provide the
appropriate financial sypport. The ad hoc Copmittee believes-that it has fulfilled its
mission and should now be disbanded.- ‘ S : ’

. _ _ E;! c W.J. Whelan, Chairman
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to achieve appropriate geographical representation and liason with
" other bodies active in the field.

SCORD mair appoint Sectional Committees and Working Groups to assist in discharging
its tasks, ‘ ‘

1. FUNCTIONS

To accomphsh the stated purposes and objectives ‘Thé Committee shall direct its
attention to the following tasks:

\. BOLICY CONSIDERATIONS

(a) To-observe governmental actions and to foster the development of

| : ) ' "informed public opinion in refation to research on recombinant DNA.

(b). .. To assist in establishing and harmonising national guidelines in order

te facilitate international cooperation in research in this fieid and
4 . to ensure appropriate safety measures. - s

(c) To provide through its member unions and associated bodies expert
advice on policy matters. )

(d To cooperate c!osely with other international orgamsanons in order to
reach all scientific disciplines concerned and to be available to all
legxslatlve and executive bodies.

2. INFORMATION SERVICES

As far as it is practical and usefu] to ‘collect and dlstnbute the followmg
information about research on recombmant DNA molecules-

(a) Beneficial applications

The benefits of research on-recombinar\t DNA moledules have so far
been entirely-in the realm of pure science, - It is believed, however,'
. that this research can be applied in medicine, agriculture and
industry to the benefit of society. Any such applications should be
made known, to facilitate their use and to inform the public.
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3. TECHANICAL SERVICES

(a) Subject.to appropriate safeguards, The Committee should encourage
the universal availability of suitable host and vector system's',
perhaps by supporting a few centralized collections, or providing
help on a less centralized basis to those prepared to maintain and
distribute strains.

(b} It is in the interests of both safety and economy to reduce, as far as

possiblé, _thé repetition of certain types of cloning experiment. The
Commiftee may help by supporting at one appropriate centre the

. constru;:tion and maintenance of large populations of cloned segments
of, for example, mouse or human DNA.  Interested scientists cou_ld
then go to that laboratory and select clones for their own work.

_ 4. TRATNTNG AND EDUCATION

In the long-term interests of -safety and science it is imperative that all scientists
embarking on recombinant DNA research should be conversant with the practical )

application of safety puidelines and advanced experimental techniques. - Therefore The
Committee should promote the training of biologists in the techniques of recombinant
DNA research. These opportunities should be created for those who do not, at the
national or regional level, have access to training programmes.

These programmes might include (1} practical courses, (2) fellowships, (3} workshops,
and (4) lecture tours. | :

iV, BUDGET

The annual budget required for the optimal accomplishment of the recommended
tasks of The Committee is as follows:
Annual meeting of The Committee

If there are six members appointed by the General Assembly
the cost of attendance is estimated as: .8 6,000

Ziaison with other similar committees
It is envisaged that members of The Committee, or experts
designated by The Committee, would attend meetings of
other similar committees in order to provide proper
coordination. Three such visits per annum would cost: $ 3,000




Minutes of the Meeting of the ad hoc Committee on Recombinant DNA Molecules

Heidelberg, 1-2 July 1976

‘The Chairman, W.J. \?helén_, welcomed the participants.

J.C. Kendrew explained that during a discussion with P. Berg, prior to the
Asilomar Conference on recombinant DNA, a suggestion had been made that the
importance of the subject warranted the creation of an international non-governmental
group of professicnal scientists which would include in its brief the questions of
harmonization of guidelines and information exchange. This had been put to the
Executive Board of ICSU which had 'convened a small group to discuss the question in
Schloss Laxenburg in September 1975, The report of this group, which included a
proposal for the creation of the present ad hoc Committee, had been accepted by the
ICSU General Committee at its meeting irv September 1975, The present group had
been asked to submit a report to the IC5U General Assembly, which would be meeting
in October 1976, The report should include a recommendation on the future role of
ICSU in this area and, if it was agreed that ICSU should create a standing committee
_or commission, draft terms of reference should be proposed. .

The WHO has a sub-committee on Safety in the Handling of Microcrganisms
-and Cells employed in Research, but this covers a much wider field. and is a
governmental body. '

M. Singer explained that a group of scientists at the 1973 Gordon
Conference on Nucleic Acids had expressed concern about the hazards of some
experiments that could be carried out by the new recombinant DNA technology. This
concern had been transmitted to the U.5, Naticnal Academy of Sciences and the Berg
Committee had been formed. _ L

E. Wollman drew attention to the parallel situation in the 1930's in the early
days of the development of huclear physics and to the fact that there had been a lack
of concern then about what might happen if the knowledge gained was misused. He
explained that the International Association of Microbiological Societies' ad hoo
Committee on Genetic Engineering had discussed the questions of hazards and misuses
and had indicated its readiness to prepate guidelines. He asked if ICSU had a role to
play in this field. C I

- J.C. Ke);dfew said that ICSU had not yet decided to play a rolet it ha_d
, asked the present group for its advice on this subject. He personally felt that there is
" a need for an internaticnal group. )

The Chairman suggested that an international group could play an
important role in providing information to the general public, to governments and
other decision makers, it would provide expert testimony, suggest an international
code of practice, guidelines, carry out surveys of the laboratories doing work on
recombinant DNA, help scientists by arranging training courses, bibliographies, lists of
techniques, etc. He suggested that ICSU had a role to play particularly in refation to
developing countries. ) ’ ‘

- 1.C. Kendrew gave a review of ICSU and of.its activities.. F.G.W. Baier
provided information on the IC5U committee structures, composltior_l and activities,

9
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Japan

Y., Tazima explained that the Science Council of Japan had set up a Sub-
committee on Plasmid Problems which includes scientists from various biological
sciences (see Annex 3).  An attempt had been made to try to obtain a consensus of
Japanese research workers with regard to research on recombinant DNA. There was
general agreement with the appeal made by the Berg Committee. The sub-committee
had organized two symposia, its first on Plasmid Engineering, the second on Safety in
Genetic Engineering. The latter had included a session on Inactivation of DNA, which
seemed to be a serious problem but comparatively simple to resolve.

He 5aid that he thought an ICSU Committee could serve a useful purpose.
Urited Kingdom ‘ -

K. Murray drew attention to the summary in the paper prepared by J.
Tooze for the Miles Symposium in June 1976 (Annex 1). He explained that the Ashby
Report had proposed a series of measures that had gained acceptance. The Williams'
working party had contacted a wide range of interested people and its report will be
* published shortly. The various Research Councils had been asked not .to sponsor work
which presented potentially serious hazards. : .
It was expected that the report of the Williams committee would recommend the.
establishment of a Central Committee which would consider proposals for research and
the technigques to be used. It was expected that there would not. be a rigid set of
guidelines, but there would be recornmendations on various categories of containment
facilities. There would be local safety officers who could perhaps stop research
pending further .inquiries. He drew attention to the facilitiés offered to universities
at Porton. These might be available to scientists from outside the U.K. :

Industrial work in the U.K. was to some extenf being overviewed by. the
Confederation of British Industry. - : = :

U.S.A.

R. Curtiss submitted a report on the activites of the NIH Recombinant
DNA Molecule Program Advisory Committee (Annex 4). He explained that the
Committee had made its final changes in the proposed NIH guidelines on 2 April 1976
and transmitted the revised guidelines to the Director of NIH who subsequently made
some further changes. The guldelines commenced to be distributed on 23 June. Copies.
were distributed to mémbers of the ad hoc committee. :

Nucleic Acid Recombinant Scientific Memoranda (NARSM): This is a publication from
NIH designed for rapid. dissemination of information on recombinant DNA research,
NARSM will be sent to any individual or group who requests fo be put on the mailing
list. H the number of reports submitted for inclusion increases, it will probably be.
issued monthly instead of quarterly. T . S

EK2 (Safer Host/Vector Systems): Expert subcommittees of the NIH Recombinant
DNA Molecule Program Advisory Committee have been established to. make
recommendations on certification of proposed EK2Z .host/vector systems. Five
contracts had been awarded for design and preparation of certain host/vector systems
and other contracts were proposed for testing such systems. Laboratories cutside. of
the U.S. could submit proposals for these. o : :

Courses: Two courses are ta be held in Sépterhber on biohazard containment c_ontrol.' L
He felt that it would be useful if ICSU became involved, to act as an

international focus for the consideration and development of guidelines., He suggested
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that the conditions required are actually met. Work published on recombinant DNA
experiments must indicate that it has had the approval of the commission. He drew
attention to the fact that the academic community had insisted that the same rules
should apply to eventual industrial or military research in the field.

2, The Brenner Concept

K. Murray drew attention to the concept of cloning a ‘total digest of mouse
or human DNA, This could be carried out at Porton and anyone. interested would
obtain the material they required. He suggested that such a facility should exist at the
international level and wondered if the EMBL might provide it. To do such clening a
central point would minimize the number of times a potentlaiiy risky expenment had
to be c:arned out. . .

3. Creanon of a Comm1ttee on Recombmant DNA

W 3. Whelan drew attention to the terms of reference of the ad hoc
Committee which inctudes the need to prepare a recommendation on the future role of -
ICSU, if any, and suggestions on ‘the Terms of Reierence of a contmumg body, if 1t is
recommended that one be created. :

E. Reich proposed that ICSU set up a committee with terms of reference
based on those of the ad hoc Committee. This was seconded by H.G. Zachau and
adopted unammously. ) .

I&. Drait Terms of Reference of the Proposed Scientific Comm1ttee

. The Commxttee adopted the proposed -terms oi reference glven inthe
attached report from the Committee. .

5. udge

The Commlttee suggested that a sum of about $l70 000 would be reqmred )
to carry out all the tasks foreseen (see report to President Brown).

It was felt that one of the first priorities should be in training and

education, but that ICSU should endeavour to obtain funding: for all parts of the
progtamme.

6. Any other business
'I’he Committee agreed that a second meeting'was not required.

The Chairman thanked ‘the members of the Committee for their work and-
1.C. Kendrew and J. Tooze for making the local arrangements

The meeting concluded at 13.40 on 2 July.

13. .
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The Committee on Genetlc Expenmentatlon
A SCIENTIFIC COMMITTEE OF THE INTERNATIONAL GOUNCIL OF SCIENTIFIC UNIONS

- U.8.A.
:  Dr. W J, Whelan Bluchemis!ry—UMED PC. Box 520575 Miaml, Florida 33152 ;
FROM THE CHAIRMAN Plrmne: 305-?;."-6265 Cabla: Bioguimica Migml Telex: 519308

The Internatlonal Council of Scieatific Unions has created a scxenty_f]_c cemmitr_e_a
on genatic experimentation (COGENE}, withk the following objectives:

a} To serve as a mon~governmental, mterdisciplinary and international
council of scientists and as a non-governmental source of advice for !
the berefit of governments, governmental agencies, 'scientific groups
and individuals, In respect of research on genetic experimentation, the
practical benefits that may be derived therefrom apd the need for such
: Tesearch to: proceed under appropriate and generally agread safeguards,

B r,a assemhle, rew.ew and generally make available information on safewuards,.
cnntalnment faciliries and other technical matters;

c) to foster opportunities for the training of and J.nte:national Sclentlflc
exchange between workers in the field;

d) to make itself available as a med1um through which the many national,
regional and other international hod:.es with interests in re.comh:mant DNA
wolecules may communicate;

/ e) to take noteof the widesgread concern over the possiblé deliberate or

{ inadvertent dispersal of agents constructed by recombinant DNA techmiques,
to be vigilant regarding such possibilities and to attempt to foster
public d:scuss:l.on of these sitvations should they arise.

The comm.ttee is compused of persuns appomtad by ICSU, aud by seven of the
member unions of ICSU (Biochemistry, Biological Sciences, Pure and Applied Chemistry,
Temunclogy, Rutrition, Pharmacology and Pure & Applied Biophysies). FAO, UNESCO and
WHO have appo:.nted observera.

. The members are:r - A.A. Bayev, (U.5.8.R.); 1’ Berg (U.8:A.), G. Bernardi (Framce},

SN, Co'han {U.8,A.), H.N, Munro (U.S.A.), K. Merray (U.K.), ‘N.K, Notani (India), E. Reich
"(¥.5.4.}, R. Rilaey {U.K.), C. Steinberg (Switzerland), J. Taoze (B,R.D.), X. Wztanabe
(Japan), W.J. Whelan (U.S5.A.) and E, Wollman (¥France}. The observers are A Bozzini (FAO),
S, Passman {UNESCO) and V. Sgaramella (WHO}.

The chairman is W.J. Whelan and the. secretary is Dr. J. Tooze (E.M.B,0., Postfach
102240, 69 U.e:_delberg 1, Federal Republic of Germany}.,

The first meet:l.ng of CUGENE w;Lll be held in Parzs 1n May.

March 1977

W :me




ey

I think one has to begin by making the guidelines applicable all
around, because at the moment you don’t apparently have any mech-
anism for controlling research outside tle laboratories funded by the
National Institutes of Health, That would be a beginning.

But after that, try to be helpful to what it is that industry needs,
but neither pander nor be expedient in giving in to pressures from
industry, nor should one hastily pass legislation which may be too
restrictive, I'm asking for steering the middle course. )

This technology is going to be with us for the rest of time. It might
even be argued that until there area real benefits to be seen, one should
not allow industry to.go ahead full steam. There could be a good
argument, for asking them to delay, to wait until there has been a care-
ful examination. ’ ,

Mr. Brown. Well, I would say, if prior experience is any indica-
tion, that if we enact regulations on private industry, it will ‘cause
some delay. I don’t know whether that’s necessarily good or not, but
it probably will happen.

TI'm not really so much concerned with the regulation of the re-
search, but I do welcome your view which is only reasonable, that all
of this research in whatever sector should be subject to a common
framework of legislation. But T am more coneerned about the situation
when we move from the research to the development and commer-
clalization stage, which I think is going to pose policy questions much
more serious. I would like to see us avoid those in a much better
way than we did in connection with the toxic chemicals situation.

We have just gotten to the point this last year of enacting compre-
hensive law with regard to the toxic chemicals, after a long struggle,
and after the industry has invested billions. The impact of that invest-
ment has had major 1impacts upon this country and the world. That’s
the sort of thing I would like to do a little better job of, if this area
of rgsearcll has the developmental potential that the chemieal indus-
try did.

I/Ir)r. WurLaN. As a comment, I would like to say that T don’t believe
the problems that industry sees are being articulated in an organized
fashion, and this is why we would hope ourselves to bring people
together and ask them what their problems are so that they can be
-openly stated. It’s certainly a very difficult situation, because there are
concerns within industry that some competitors may get ahead of the
other, that in one country they may decide to take risks in the hope
of getting patents. '

T was extremely disappointed to see a charge leveled that some of
the people who called for the moratorium did so in order that they
could get one jump ahead by patenting some of the results, When
the debate descends to that level, it’s extremely disappointing.

Chairman TrorNTON. Thank you, Mr. Brown.

Mr, Hollenbeck ?

Mr. Horrengecg. I'll pass, Mr. Chairman, '

Chairman Tuorxtox. I would like to ask a couple of questions.

With regard to your prepared testimony, you mentioned the need
to conduct risk-testing experiments designed to examine the reality -
of alleged or real hazards. You state that you're in touch with orga-
nizations which are planning such experiments, and you have your
own panel of experts now planning experimental protocols.

WrpieTog e Loome (e £ty eyt cteadn e R
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common voice. The loudest voice is probably coming from the Pharma-
ceutical Manufacturers Association, which has said publicly at a num-
ber of hearings that they feel the NIH guidelines should be and will
be adopted by their member companies, with what they term “minor
modifications which will have no effect on safety.” That is about the
firmest position I have heard. And I haven’t heard them change that
position, - - ' - :

Dr, Tareor. If Imay speak. _

Chairman TrorNToN, Yes, Dr. Talbot.

Dr. Taveor. P've heard George Wald mention this before and cite
a news article, which T believe appeared in the Washington Post, a
report of a meeting held at the Department of Commerce with repre-
sentatives from industry, which stated that industry had shifted its
position. :

But I've spoken to other people who were at that meeting and who
didn’t hear it that way. I believe it’s an erroneous report in the press,
stating that industry did shift its position. Other people at that meet-
ing have relayed to me that what they heard industry say at that
meeting was not a shift in its position.

Chairman TmornToN. In any event, what you're saying that it's
3 matter of discussion or debate as to whether it was a shift in position
- or merely a restatement of position.

Isthat correct ?

Dr. Tacsor, The newspaper article gives the impression there was
a shift in position, but other people F've spoken to who were present
at the meeting say what they heard did not lead them to believe there
was a shift in position, -

Chairman Tror~xToN. Thank you very much,

We have discussed previously today the distinctions between recom-
binant DN A research and other forms of genetic engineering, and the
difficulty in drawing a line between these types of research.

If the United States, absent a world agreement to do so, were to
unilaterally ban further experimentation in recombinant DNA re-
search, can you address the question of what effect this would have
on our role 1n science, in basic biology, with regard to science in the
rest of the world ¢ .

Dr. Warrax. I could answer that from two points of view.

The first is that there is no question I think that very important
basic knowledge is certain to be gained from this research. It would
be a pity if the resources of American biologists—and, after all, the
technology began here—were frustrated in their attempts to pursue
those ends.

As regards the second question, that if the potential benefits become
reality—and they're still potential--T don’t see how the United States
could hold off participating. I don’t think it’s realistic to consider .
that the research could be stopped here. .
 Chairman TaornToN. Do you percelve a possible distinction and
perhaps containment—if T may use that expression—of research
efforts by permitting research activities to go forward, but not the
production or dissemination of any of the results of that research—
that is, not the release of products?

Dr. Waeran. It’s very difficult to answer that question. X think one
could only move ahead on the basis of experimentation. Certainly, one

G3-481 O - 77 - 21
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it may be an omission of a gene, or a failure of a stop/start mechanism
to work properly ¢ ' ;

Am Iin the ball park with my understanding ? .

Dr. Tareor. Most natural mutations involve either a change in
the DNA or a deletion of DNA, and don’t involve additions of DNA,
as in this case. We are adding the extra fish DNA.

Dr. Waerax. But we're really talking here about adding something
that E. coli never had before, so the normal kind of change that one
talks about, mutations, wouldn’t bring about the effects that the re- .
combinant DN A methodology would. ~

Chairman THorNTON., You are changing a property of the organ-

-ism, I suppose; or you’re changing its genetic information, so that it
does carry that property forward? A :

Dr., WaELaN. Yes, such as endowing it with the capacity to syn-
thesize insulin, which we don’t think it presently has, and we add that
to the capability. of the bacterium, and that represents a difference
from the normal type of mutation that may delete or release a capacity
that the organism has.

Chairman TrorxToN. May I inquire whether you would be will-
ing to respond to such written questions as may be addressed to you
following the hearing ? ' e :

Dr. Wazeran. Indeed. I'd be very happy to. _

Mr. Browxn. Mr. Chairman, while you're cogitating, could I pursue
a question or two? : ' - :

Chairman TeorntToN. Please. Go right ahead. -

Mr. Broww. You have mentioned the possibility of commercial ex-
ploitation of a bacteria’s capability to synthesize insulin.

Is this something that could conceivably be imminent, that is,
within a period of 5 years? S

Dr. WraErawn. It’s already been claimed last November by scien-
tists ‘at the University of Minnesota. But I've seen no followup to
this. They elaim they had put the human gene for insulin synthesis
into veast, and the rather brief account of this went on to say that no
disclosure of how they did it was being made because they were seek-
ing worldwide patents, . ’ : :

I heard no more about it, and I wonder if any of my colleagues
have. This was in Science News last November. ‘

Dr. Garmrano. No,

Dr., WuazrrLaw. I think it’s surprising that it allegedly happened so
SOOI : o

Mr. Brown. You see, this does raise the question of the imminence
of the need for not only safety regulation of research and develop-
ment, which is essentially under the guidelines and is what they pur-
port to do; but also raises the question of policy with regard to the
permitting of commercial production involving this kind of a process.

Now, can we separate the genetically altered bacteria, which we’ll
say can synthesize insulin, from the product insulin? Is that insulin
such that if it goes in to normal market channels, there is none of
this recombinant DNA that could be a part of that insulin? I ask
the question out of pure ignorance. : :

Dr. Tarpor. I would assume the company having this bacteria would
1solate the insulin from the bacteria and attempt to sell the pure insulin
free of all recombinant DNA materials. This would be subject to the
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years—the tremendous possibilities in the use of micro-organisms for
new products, either for food protein, but particularly for enzymes.
_ An example is a new technology in which the United States is lead-
ing at the moment, one that happens to be causing trouble in the
sugar industry in Hawaii, because Iowa corn is being used to produce
at lower cost a product which is identical with a sweetening agent
normally made from sugar. And it’s a large operation—6 billion
pounds a year—that uses beautifully sophisticated enzyme technology.

One could see very clearly how enzyme technology could be im-
proved still further by recombinant DNA techniques. And it wouldn’t
involve the release of the recombinant DNA molecules.

. Mr. Browx. But another very common example is some sort of a
recombinant bacteria which eats oil, for purposes of oil spills. Take
- that as an example. Obviously, to accomplish cleaning up the goal of
cleaning up the oil that’s spilled on a waterway, we have to release
the bacteria, which introduces into the biosphere a very large quantity
of strains that perhaps have never existed before. ' :

And I get back to the guestion : Do we have techniques for ascertain-
ing the environmental impact of this kind of a situation? Have we
sought to explore this problem in detail ¢ '

Dr. WaeLan. I believe the techniques are there, but the testing
would be a long and lengthy process. Certainly any of these new
creatures would have to be subject to exceedingly thorough testing.
I appreciate very much the concerns of the people who are appre-

- hensive about turning these things loose.
I don’t think they should be until there’s been an exceedingly

thorough examination. - '

Mr. Browx. I can imagine the problem that would exist if we had
to worry about one of these new strains of bacteria and its inter-
action with every other strain of bacteria to which it might be exposed,
and what the possible genetic development might be down several
hundreds of generations. It might be an unsolvable problem.

I'm just trying to visualize what it would be.

Chairman TrorNToN. Thank you very much, Mr. Brown,

Mr. Hollenbeck, do you have any questions?

Mr. HoLLexeeck. No. '

Chairman Tuornton. We do have a vote signaled on the floor of
the House. -

At this time I want to express appreciation on behalf of the sub-
committee to each of the witnesses this morning. '

Dr. Whelan, your testimony and your responses were very fine.

We will achedule further hearings on this subject; to be announced
at a later time. This hearing is adjourned. o

[The hearing was adjourned at 11:35 a.m, to reconvene at the call

of the Chair.] : '



SCIENCE POLICY IMPLICATIONS OF DNA
RECOMBINANT MOLECULE RESEARCH .

‘WEDNESDAY, APRIL 2%, 1877

. HousE oF REPRESENTATIVES, -
CoMMITTER 0N SCIENCE AND TECHNOLOGY,
SUBCOMMTITTEE ON ScIENCE, RESEARCH axD TECHNOLOGY, .
' - . . Washington, D.C.

The subcommittes met, pursuant to notice, at 10:14 a.m., in room
2318, Rayburn Hoeuse Office Building, Hon. Ray Thornton (chairman
of the subcommittee), presiding.

Mr. TaorNTON. Good morning. Today we resume consideration of
science policy implications of DNA recombinant molecule research.
We began hearings on this subject March 29, 30, and 31 and during
those hearings received testimony from a number of distinguished
scientists on the basic biology of this research, on the potential risks
and benefits of this research and on actions being taken so far by the
Federal Government and the governments of other nations to regulate
the research. Those hearings provide us with a good bit of background
information which we felt we needed before considering the broader
science policy questions that are of major concern to this committee. -
Today we are going to explore further some of the concepts touched
upon in our eariier hearings, particularly those scientific facts from
evolution and epidemiology which are relevant to the DNA recom-
binant molecule issue.

The subcominittee believes that these aspects of the issue deserve
fuller public discussion. Seme people have suggested that DNA re-
combinant molecule research is tampering with evolution or that it is
creating new DNA sequences which have never before occurred in
nature.

Two of our witnesses this morning are engaged in basic biological
research which is central to these issues and it is at the forefront of
research in this field. We would especially like those witnesses to ad-
dress the the potential for natural recombinant DNA and the concept
of evolution at the moleenlar level,

Some people have also suggested that risks of new, unknown, and
unpredictable diseases are too great to permit DN A recombinant mole-
cule research to continue except under the strictest containment meas-
ures or perhaps even not to continue at all. .

We have two witnesses knowledgeable in the field of epidemiology,
the science which deals with the incidence, distribution, and control of
disease. We have asked them to address this argument by presenting to
us those facts which might be related to the potential spread of some

(323)
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A SPECULATION ON THE ORIGIN OF
' PROTEIN SYNTHESIS*

F. H. C. CRICK, §. BRENNER; A KLUG; and G. PIECZENIK **

. Medical Research Council, Laboratory of Molecular Biology,
Hills Road, Combridge, England

Abstract. It is suggested that protein synthesis may have begun without even a primitive ribosome if
the primitive tRNA could take up two configurations and could bind to the messenger RNA with
five base-pairs instead of the present three. This idea would impose base sequence restriction on the
early messages and on the ear]y genetic code such that the first four aminc-acids coded were glycine,
serine, aspartic acid and aspargme A pessible mechanism is suggested lor the polymenzatmn of the
early message. .

1. A Speculatlon on the Origin ‘of Protem Synthosls

The orlgm of protein synthems is a notoriously dlfﬁcult problem. We do not mean
by this- the formation of random polypeptides but the origin of the synthesis of
polypeptides directed, however crudely, by a nucleic acid template and of such a-
nature that it could evolve by steps into the present genetic code, the expression:
of which now requires the elaborate machinery of activating enzymes, transfer
RNAs, ribosomes, factors; etc.

One solution is that the original mechanism was:made mainly if not emlrely of
nucleic acid so that to express the earliest version of the genetic code (which was
probably at. that time both. partial and rather inaccurate) little or no protein was
required. It was suggested by Smithies (quoted in Crick, 1968) that in the beginning
no activating enzymes were necessary because each primitive tRNA had a special
cavity to hold its own amino acid. Woese (1967) made a similar suggestion. We
shall not concern ourselves with this aspect of the problem here. It has also been
suggested that the original ribosome was made entirely, or almost entirely, of nucleic
acid. The hope has been that whern the three-dimensional structure of the nucleic
acid in the two portions of the present day ribosomes becomes known it may be
possible to guess the structure of the primitive ribosome. For example the first
ribosome may have consisted only of the ancestor of the present 5§ RNA.

2. Protein Synthesis without Ribosomes

Here we consider an even more drastic simplification. We shall assume that
originally no ribosome at all was necessary and that the ordering of amino acids
in protein synthesis was accomplished using only messenger RNA and a few primi--
tive tRNAs. This possibility has already been mentioned by Woese (1967 and 1972).
The justification for this approach is that the synthesis of the basic clover-
« leaf structure of tRNA is not, on reasonable hypotheses, as improbable as
might -at first sight appear. This argument, first published by Orgel (1968} has

* This paper is dedicated to the memory of Dr. Aharon Katzir.
** Present address: Department of Biochemistry, Rutgers University, New Brunswick, N.J. 08903, U.S.A.

Origlns of Life T (1976) 389-397. Al Rights Reserved.
Copyright © 1976 by D. Reidel Publishing Company, Dordrecht-Hoiland
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Fig. 1. The two configueations postulated for the anticodon loop, shown symbolically. (a) The seven
bases of the anticodon loop drawn in a straight line. (b) The configuration praposed by Fuller and
Hodgson {FH} is shown on the left. The other, the hi configuration suggesied by Woese, is on the
right. Each vertical line represents a base. The thick lines show the three bases of the present anticodon. * -

the second (labelled by Woese the hf configuration) the five bases at the 5’ end form
a stack (see Figure 1). The possibility of such a transition playing an important
part in protein synthesis was first put forward by Woese in the ingenious paper
quoted above. He also {Woese, 1972) suggested it might play a part in the primitive
environment.

(3) We assume, following Woese, that when an amino acid is attached to a tRNA
molecule the latter takes up the hf configuration; when a peptide is attached the
configuration flips to FH. When neither is attached we make no special pre-
diction - possibly both configurations can exist i equilibrium.

There is a fourth postulate which, il not absolutely necessary, makes the im-
portant conformation energetically more favourable.and thus ‘several undesired
arrangements less favourable. This assumes that there is a weak unspecific interac-
tion between two tRNA molecules which are adjacent on the messenger RNA, the
first being in the FH configuration and the second in the hfone,

5.- The Suggested Mechanism

With these four assumptions the outlines of the mechanism are obvious. Consider
first the state in the middle of the synthesis of a polypeptide chain when the tRNA
(in the FH configuration) is held to the mRNA by five base pairs (the bases in the
anticoden loop being unmodified) as shown in Figure 2A. The tRNA bearing the
next amino acid coded for then enters the adjacent position, in the hf configuration,
also making five base pairs, as in Figure 2B. Then, by proximity, probably aided by
a genteral non-specific catalyst, the polypeptide chain is transferred to the new amino
acid in the usual way, resulting in Figure 2C. This causes the tRNA which now
has the polypeptide attached to flip to the HF configuration (Figure 2D) thus
causing the previous tRNA to be held by only three base pairs, so that after an
interval it falls off the mRNA. The process then repeats.
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The primitive code, on this theory, was therefore a partially overlapping quin-
tuplet code, the number five arising because a loop of seven bases (which we take '
.as given) can have a stack of five bases on one side and two on the other, so that’
5 = 7'— 2, The movement -along the mRNA of three bases at a time 13 produced
because of the flip mechanism, since 3 = 5 — 2. '

It is almost essential, as has been emphasized before (Crick, 1968} for the
primitive systém to have moved along three bases at a time {rather than, say, two
bases at a time) because of the principle of continuity. The fact that a sequence of
five adjacent bases must be recognised places important restrictions on the base
sequences of the early messages and of the primitive anticodons.

"6. Possible Primitive Genetic (fodes

We must now consider the implication of these ideas for the primitivé genetic code.
Here a fair number of possibilities exist. We:shall only 1ilustrate a few rather simple.
and indeed over-simplified possibilities.

We shall tentatively ‘assume that the restrictions on the (unmodified) base
sequences found in the present anticodon loops (Barell and Clark, 1974) are relics
from the pt‘lmltl\'e tRNAs. These restrictions can be written

3 NRafyUY

~ {where the anticodon sequence is written backwards, with the 3" on the left) using
the usual notation (and ignoring modified bases).

N = any of the four bases, A, G, U, Or_ C
" R =a purine, A or G
Y = a pyrimidine, U or C

and where the o, §, v stand: for the threc bases of the present anticodon, the third
{or wobble) position (y) being on the right.

To simplify discussion we now assume that some degree of “wobble™ (that is,
UJ = G pairing) was possible in all positions and also that in the primitive tRNA
the Y at the 5 end of the loop was a U (and not a C) Thus our primitive family. of
anticodon loops can be written

3 NRopyUU.

We now need to put restrictions on the messenger SequUence so that five base pairs -
{(normal or wobble) are always possible on both the FH and hf configurations of the

tRNA. (The constraint arises because the bases adjacent to the anticodon must

also pair with the message). Thus for the message we deduce the repeatmg family

of sequences

..... » RRY, RRY, RRY, .

(where the commas ‘are written to show the correct phase of readmg) and for the
anticodon the family

¥ UGYYRUU' .
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If we are prepared to relax the rule that there must always be five good base
pairs in both the FH and the hf configurations then we can use for the anticodon
loops the family ‘

3 UGNYR(UYU

which corresponds to the set of codons N3, at the cost of occasional U = C and
U = U pairs (which may be possible but rather weak (Crick, 1966)) in the position
marked with a bracket. In the present code this adds the amino acids tyrosine,
cysteine, histidine and arginine. A less likely alternative is the family

3. (U)GYNRUU

which corresponds to the codon set SN The additional amino acids for these codons
are at present isoleucine, threomne, vahne and alanine. Both of these codon sets,
separately, are comma-free. The second set is less attractive in that the possible
weaker base pairing occurs not only in the hf configuration but also in the FH con-
figuration. This lafter is the configuration needed. to hold the growing polypeptide
chain to the mRNA and on¢ might expect it to be the most stable of all. Note
however that these codons might have included GCY which now codes for alanine,
another likely candidate for a primitive amino acid and that, since three G =C
base pairs would give extra stability, the use of the codon GCC, combined with the
four mentioned previously; is. not unattractive. Whatever the details, the point is
that new anticodons can be introduced by relaxation of the original rules.

7. A Difficulty

There is one possible difficulty with the type of scheme outlined above which should *
not be overlooked. The comma-free conditions largely prevents a tRNA going on '
in the wrong phase; that is, displacéd by 1,2, 4,5, ... bases, but'a tRNA can quite
happily bind with 5 base-pairs d]splaced by 3 bases from the proper position, If it
persisted there mdeﬁmtely, and if the nascent polypeptlde chains could not be trans-
ferred to the amino acid of this tRNA then further synthesis would be blocked.
This difficulty is not so great il there is a weak nonspecific affinity, as we have
assumed, between two adjacent tRNAs, but not between two tRNAs spaced one or
more bases apart on the mRNA, Indeed it would be better if a single tRNA in the
hf conﬁguratlon did not bind too strongly so that it could float away from the
mRNA, after 2 moderately short time. If this were so polypeptide synthesis would
only b delayed rather than stopped completely should it have gone on in the wrong.
place. The additional binding of the entering tRNA, with its amino acid, when in
the correct position next to the previous tRNA (having the ‘nascent chain atiached)
would help stabilise this important complex,

In the latter stages of the evolutlon of the code a prlmmve ribosome mlght
make it unnecessary for a tRNA to interact with more than. three base pairs and all’
comma-freé constraints ‘would theri be removed. At the same time modification of
the anticodon loop might remove unwanted pairing outside the anticodon triplet.
itself, as is found in many tRNAs today. Once the comma-free restraints were removed
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Darwin contrasted. artificial selection with natural selection in his
“QOrigin of Species.” He states: _
Man can act only on external and visible characteristics; nature if X may be

allowed to personify the natural preservation or survival of the fittest cares
nothing for appearances, except insofar as they are useful to any being.

This history of science shows that Darwin did not know nor under-
stand the genetic constraint placed on the degree of inherited variabil-
ity. Gregor Mendell’s work on the indepenﬁent assortment of genes
passed through Darwin’s hands unread. o '

Therefore, Darwin’s theory is the simplest econstruct that explains
the observed similarity between species and the variation within
species. The explanation he offers rests on the belief that the observed
characteristics are inheritable and the number of progeny an organ-
ism leaves behind reflects its ability to survive as well as to mate in a
particular natural environment. ' o :

Though Darwin clearly states in the guote given above that nature
cares nothing for appearances, in actuality the competition he describes
1s phenotypic. The phenotype is that part of the organism that can
be acted upon by the environment. In most cases it is the whole
organism. The definition of phenotype as an expression of genotype
was developed by the neo-Darwinians. The discovery of mutation and
its later localization in DNA allowed an explanation of inheritable
variation. . - : S

It is at this point we can ask ourselves the question, “What are the
phenotypic- characteristic of nucleotide sequences or what are the
phenotypic characteristics of the genotype ?” :

The neo-Darwinian concept of evolution is as follows: a random
mutation occurs in DNA, It is transcribed into mRNA, it is then
translated into a variant protein, This protein affects metabolic or
structural components in such a way as to create some change in the
whole organism, : : : :
- - Whether that variant organism’s genes are passed on depends on
its competitive advantage to the other organisms in leaving progency.

The environmental conditions in which the competitive or mating
takes place determine whether that variant organism’s genetic con-

tribution survives. If one samples that progeny population and finds
that the variant organism’s traits have become a significant propor-
tion of the new population, then a neo-Darwinian would insist that
the variant characteristic has conferred a selective adaptive advan-
tage—even if he doesn’t know what that advantage is.

Non-Darwinians have challenged the neo-Darwinian interpretation
by saying that the fixation of a gene in.a population is a consequence
of small population size and drift. That is if an individual is a variant
in a. population of 100 individuals then the frequency of the gene
he carries is 1 percent of the population. If he and two other indi-
viduals move to another island. then the frequency of that gene is -
now 1 out of 8 or 30 percent, ' . : Cn o e ‘

No selection has occurred to increase the gene.frequency simply
by reduction of the effective breeding population size. These muta-
tions that are not selected, or neutral mutations, according to Kimura,
are those which have either synonymous codon assignments and/or are
similar amino acid replacements in proteins. - : . :

This non-Darwinian theory quantitatively explains the constancy
of mutation rate and the high degree of protein polymorphism.
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a previously selected sequence also imposes a. historical constraint on
Progeny sequences. ' : :

_Genotypie selection is to artificial DN A sequence selection, or recom-
binant DNA work, as natural selection is to artificial breeding. There-
fore a DNA sequence which has survived in a milien of let us say
mammalian DNA polymerases, mammalian RNA. polymerases, mam-
malian tRNA, et cetera, will have a hard time adapting to an Z. coli
environment, with Z. cof polymerase I, IT, II1. &. Coli RNA polym-
erase, &, coli tRNA, and so forth. The machinery of expression
1mposes constraints on that whieh is to be expressed. _ :

For example, if a Congressman wishes to introduce a bill which is
of great benefit to the public at large he must first demonstrate to
each committee, Congressman, and aides how that bill is of direct
benefit to them individually or their constituents before that bill
has a chance to become Iaw. E : .

So, too, with DNA sequences. DNA sequences must first have
all the proper structural and syntactical characteristics for replica-
tion, transcription, and translation before the protein products are
made. DNA. polymerases will replicate certain sequences better than
others; only those sequences have a chance of heing transcribed.
RNA polymerase will recognize certain sequences more efficiently
than others, only those will be expressed; and, ribosomes will bind
certain sequences and not others, only those that are bound have a
chance to be translated. Transfer RNA will interact with codons
in their context, et cetera. : o ' '

My perspective of the chance of an extreme taxonomic cross of
DNA expressing its information, is the equivalent of a bill passed
in the Korean Congress becoming U.S. law. It would require careful
planning and extreme manipulation and if passed, irrelevant. .

Mr. TrornTon. I think your example is a good one. '

Dr. Pirozentk. Tt is a double-edge example. -

Therefore, given the perspective of genotypic selection the hazards,
as well as the benefits, seem less dramatic, However, there is the observa-
tion that DNA is a historical molecule and may contain vestigial in-
formation that goes back 4 billion years. It is the expression of
vestigal sequences that may now become a reality. : :

The conseqnences of vestigial or even random expression of small
polypeptides is unknown and yet highly likely at the present stage
of technological competence. o L

At present, I do not see the clear and present hazard or benefit
from artificial DNA selection, DNA recombinant work will be a small
part of significant nucleic acid research. Most. of the significant work -
will revolve around studying naturally occurring nucleotide sequences.

I believe the only contribution that this round of experiments wil}
demonstrate is that messenger RNA and tRNA coevolved. -

At present I would prefer to see a clean hands policy in regard
to the regulation of recombinant DNA work. That is: :

One: Those involved in regulating, as well as advising which
experiments are to be sanctioned should not be scientists with a
financial, whether direct or indirect, interest in the area. i

Two: That the regulating board consist of informed lay public,
journalists, political representatives, union representatives, and
scientists not involved in nucleic acid work, genetics, or molecular

biclogy. '
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Why does DNA. consist of four nucleotides? The reason we can
ask “why” questions is we live and analyze these molecules as if they
belong to the construct developed by Darwin.

Mr, TuornToN. Do we ask why they are polypeptides?

Dr. Pmeczexix. Yes, That is a reasonable question. We can ask
that. Yet basically we are talkmg about chemicals, That we can
ask that why question implies that we are asking it within a construct
and that construct is the dogma of evolution.

Scientists that don’t work within this construct don’t ask those
guestions,

Mr. Trorvton. Well, I think perhaps you are using the word
“dogma” in somewhat a different

Dr. Pmmozentk. It is not a political dogma.

Mr, TrorntTox. I suppose, like Lewis Caroll, we will have to arrive

“at some definition of what the word means, rather than to -assume
just what either of us intends it tomean.

Dr. Preczenix. There is a concept of evolution called the Red
Queen model that comes from “Alice in Wonderland” and it says that
in order for some person to gain, someone else has to lose. Much like
in the Red Queen land, you have to run twice as fast to stay where

ou are.
Y Mr. TaornToxn. There are methods Whloh have been suggested Wh}.ch
have later been discredited. I believe Lysenko’s theories, which set
back Russian biological research by many years suggested that ac-
quired characteristics could be inherited. I wondered if a bacteria,
E. coli, which acquires a characteristic by genetic manipulation or in-
sertion of genetlc information into its structure, can pass on that trait.

And if so, is Liysenko right but on a different level? Is that an ac-
quired or added trait ?

Dr. Pmozenis. Liysenko did not believe ‘that DNA was the genetic
material, The acquired characteristics were crossed phenotypic char-
acteristics which he felt then wounld be genotypically inheritable.

When do you insert DNA and it becomes adaptive within the bac-
‘teria and it survives in the bacteria '

Mr. TrorNTox. Is that an acquired characterlst;m for that pa.rtlcu-
lar bacteria?

Dr. Prrczrntx, 1t is acqu 1red by the bacteria or given to it.

Mr. Trorwron. It is inheritable ?

Dr. Pieczenix. Yes.

Mr, TaornTox. In the resarch whmh “you have done and the- testi-
mony which you have brought to our attention, are you operating upon
a theory that perhaps the same rules of inheritability, adaptability,
survival which apply in gross to organized species also may apply at
the molecular level ?

Dr. Pruczexix. That is the idea T have introduced.

That is the idea that T believe is correct and should be tested.

Mr. Trornron. I think it is an interesting concept and I am looking
forward to further discussion with the other panelists. Mr. Hollenbeek ¢

Mr. HoLLengeck. Thank you, Mr. Chairman. Doctor, I would like
to expand more upon your answer to the chairman’s last question. I
would like you to address yourself to the statement you made at the
beginning of page 4 that at present you do not see the clear and present
haza.rd or benefit from artificial DNA Selectmn
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STATEMENT OF DR. ROBERT J. RYAN, DEPARTMENT O0F MOLECULAR
MEDICINE, MAY0 MEDICAL SCHOOL

Dr. Ryax. I do not regard myself as having expertise in the area of
recombinant DNA. I am an endocrinologist with a particular interest
in reproduction, My interest in recombinant DN A arose from a serendi-
pitous event as described in my written statement. In summary, the
written statement makes the following points:

One. The bacterium, pseudomonas maltophilia, specifically binds
the hormone human chorionic gonadotropin—hCG—with properties
similar to the hormone receptor site found in mammalian ovarian
tissue. :

Two. This binding phenomenon has been found with pseudomonas
maliophilia obtained from two sources and with brucellus suis, but
not with a variety of other bacteria. '

Three. The culture media from pseudomonas maltophilia gave evi-
dence for bacterial production of an hCG-like material in several assay
systems—radioimunoassay, radioreceptor assay, stimulation of rat
ovarian adenylyl eyclase enzyme activity and progesterone production.

Four. Other investigators had reported production of an hCB-like
molecule by bacteria.

Five. Efforts to purify the hCG like activity from the pseudomonas
culture media lead to the discovery of a protease enzyme.

Six. The bacterial protease, as well as other serine proteases, was
able to mimic the effects of hCQG in the assay systems previously men-
tioned.

Seven. Because of the protease activity, as well as change and size
differences between this molecule and hCG and the two submit nature.
of hCG, we doubt that this phenomenon represents an example of a

recombinant DNA. '
- Eight. Because of the importance of the problem and because all -
available data cannot be proven to be due to protease activity, we are
exploring the possibilities of a plasmid and the presence of mammalian
DNA within the bacterial DNA.
[The full text of Dr. Ryan’s statement follows:]
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cells from a variety of species. Moreover, this pheromenon vas restricted

to a few sr;ra.f.ns of bacteria., Binding was found with Pseudomonas

maltophilia (either our isolate from the f.ollicular £fluid or the strain
cbtained from the American Type Culture Collection wh.ich was originally
isolated from a patient with cancer} but not ether Pseudomonas, E, eoli,
ete, We have i:ei:entlf, however, .foux;d an hiG bindinglsite on Brucella
EE.:.L.Es an organism responsible for infectious a.horr.inn i'n swine.

These observations provoked us to ask why these bacteria have
2 binding site for a mammalias protein hormone? One interesting possi-
bility was that the hacter.ia produce an ﬁ(;.G-like ‘mole.cul'e which‘might serve
a5 a mechanism for intercellular commﬁnication; This possibility seemed .
gomewhat feasible since there were twe i:eport::.s in the lit;arature concerning
hCG production by bactexia.

Dr, Virginia Livingston repurted in the Annals of the New

York Academy of Science (Vol. 36, p, 569, 15974) the iaolation of a
microorganisﬁ from many patients with cancer that produced an hCG-
" like material, The Livingston 'organism‘ had variable characteristics

with respect to its staining properties and she named it Pingenitor

cryptocoddes. Doct:érs Cohen and Strampp reported .:Ln' The Proceediﬁgs of

the Society of Experimentzl Biology and Medicine (Vol. 152, p. 408, 1976)

the i;olation of an érganism £rom the urine of a patient wir.ﬁ caﬁcer
that preduced a4 material that had the following characteristics of hCG:
1) Cross reaction in a radioimmunoassay for hCG, .
.-2-) Competition in a receptor assay for hCG,
3} Iﬁ wvitxo sti.niulation of testosterone secretion- by rat
testicular cells, and

) The'pi'ésen;:e of carbohydrate.




345

was great variabilicy fz.:om one batch of media to another. Second, the
vario.us.a.ctivi'ties dgscri.béd above were associated with molecules of .
differing sizes, none of whichk were the same slze as hiG, 'These ine
consisteﬁcieé appear to be due to the presence of a prote.ois.rti(.; eazy.me.
in the culture media. Furtherﬁore, the proteolytic .enzyme in the media,
as.well as other serine proteases from 'bor;h bacterial and mammalian

" sources mimic hCG in several of the assays mentiot;ed above. Sf)ecifically,
they: ‘

1) Decrease binding of 125

-hCG to antibodies to hCE and to
rat ovarian receptors for hCG unless a protease inhibitor
is present, and

¢

2) They a.cr.ivar.e the :cldenylai:e cyclasé .en.zyme in tl;1e rat
ovary Ea.s‘ deseribed above and again this action 1s blocked
by pro};eas'e in};ibit:o'fs. . -
These observations héve 'gnade us sot;neuhat skeptical about the
bacterial érodﬁctibn of hCC, This skaf.ticis.;m ié'.énha'ﬁce‘d by several
additionai considerations: ' o
iy As pointed out above, the actj.vitie:s found in thé culture
. medié 4o not correspond im size {or charge) to the
properties of thn.j . .

g) The heG molecule is composed of two sui:un-:lts and both are
required to be assoctated to lf.oﬁu the active h.crmbne.
Avaiiéble data é;uégeét i:E;at _these subunits are synfhesized

as a consequence of two separate genes, If this proves .

to be trve, then 1t may réquire that a strain of bacteriaz

" acquire twe genes Tather than ome.’
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The above narrative illustrates a well—known fact of scfentific

1ife r.ha.t: is often overlooked in preparin,g budgets to support research.

You cannet predict where new observations will arise nor can you accurately

foretell the tonsequences and relevance of new observations until they
have been examined in scwme detail. Unfortunately, the earmarking of
'Feder-al research funds in the biomedical area to specific diseases

ﬁnd practical missions has limited the funding to a:.reas of basic re~
pearch where these new observations and insights are perhaps most

apt to arise. One examﬁle of this is the decrease in funds available
for support ¢f research in Endoerinology from.the NIAMDD. This whole
Institute, as wrell as tﬁe Institutes of General Medical Sciences and

.

Allergy and Infectious-Disease, are suffering financial restrictions.

Rotert J. Ryan, M.D.
Chairran
Department of Molecular Medicine

Maye Medical School
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gesting there is a possibility that the bacteria can use this hormone or
benefit from it ? : '

Dr. Ryan. Well, what we are suggesting here—this is purely specu-
lative and it 1s out of my area of competence—but how does a bacterial
culture know when to grow and when to shut off growth ? Maybeé there
is a need for some kind of a signal between bacteria to say let’s all
divide or let’s die. It may be some other subtler kind of communica-
tion. What we are suggesting is that the presence of a binding site
and a hormone, if you will, might be a means for executing this com-
munication function. :

Mr. Trornron. I doubt that the self-destruct syndrome would be
inheritable. [Laughter.] :

Dr. Ryaw. That I could not answer.

Mr. TaornToN. Qur next witness is Dr.-Patricia Charache. We are
lQ%aased to have you with us. Dr, Charache is at Johns Hopkins

ospital. R

We would like to have your initial presentation at-this time.

STATEMENT OF DR. PATRICIA CHARACHE, JOENS HOPKINS
HOSPITAL =

Dr. Craracue, I was asked to comment on several aspects of infec-
tious diseases, and infection control that impact upon recombinant
research. _ _

I am associate professor of medicine and laboratory medicine and
the medical director in charge of microbiology laberatories at Johns
Hopkins Hospital. I am a member of the Biohazards Safety Commit-
tee of Johns Hopkins University, which is under the direction of
Roger M. Perriot and responsible for safety of DNA research at Johns
Hopkins. Because of the range of topics that can be considered in
infection control relevant to DNA research, I am going to comment
© very briefly on a range of subtopics which could be explored in further

detail as desired. ' ' - '

I have also suggested to Dr. McCullough several other people with
extensive experience in epidemiology and infection control who per-
haps could contribute a great deal to such hearings.

In consideration of the risk of infection, given an accidental spill of
bacteria, I think it is critical to appreciate that bacteria are not all
alike and that they differ very widely in risk of colonization or infec-
tion, just as other species vary in the degree of hazards which they
present.

As an example, tigers are more hazardous than guines pigs, and
the same is true relatively in terms of bacteria. The reasons for the
differences in bichazard between microbes are well understood in some
instances but very poorly understood in others.

Bagcteria can irduce infection through disparate organisms. A non-
invasive organism can produce disease through toxin production as
in the case of botulism. DNA research involving such organisms has
been proscribed under the NIH guidelines so that £. coli cannot be
used to produce a lethal toxin. : :

There are toxin-producing strains of Z. ¢olé that appear in nature,
that appear to be plasmid associated, and that can cause a cholera-

93-481 G - 97 - 23
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Bacteria .carry the plasmids that contain the ability to transfer
antibiotic resistance. Over 20 percent of those acquired infections in
some hogpitals are now acquired -by such genetically altered strains.
The plasmids convey genetic information that leads to resistance to
multiple antibiotics. We have had patients tliat are resistant to all
currently available effective antibiotics, returning uns to pre-1930’s
level of awailable care. The prevalence of plasmids that convey
multiple drug resistance is influenced by antibiotic usage; the more
antibiotics are used, the more likely this reaction is of oceurring.
Such plasmids, however, have been found in nature in bacteria that
were isolated before antibiotics had ever been discovered by man.

It has become very clear that due to spontaneously occurring
plasmid-associated resistant strains, old infectious disease control sys-
tems must be modified because these measures were primarily designed
to permit control of individual strains of bateria rather than plasmids
which are a relatively newly recognized problem in infectious disease
control. This required attention goes beyond that of DNA recombinant
research problems, and involves agriculture and commerce as well as
research. : :

Control of possible DNA recombinant infectious problems is being
approached through implementation of the NIH guidelines. Applica-

“tion of these guidelines in the university setting can be made precise
and effective. In our institution, about 20 projects have been reviewed.
About half of these have been approved as submitted. Most of the
remainder have been approved after correspondence, although some
required a change in protocol to different microbial plasma combina-
tions, and others were postponed pending availability of improved
laboratory facilities. '

‘We review all proposals annually, more frequently if changes are
proposed. The bichazards surveillance officer certifies the facility and
personnel as appropriate for the work proposed, reviewed on an an-
nual basis according to written current guidelines.

As written by the NTH committee these have been found to be
implementable. I do not wish to imply by this that I don’t feel that
they should never be modified and extended. But they have been prac-
tical as designed by the microbiologists and other scientists who are
employing these techniques. : .
 In summary, E. coli is a relative nonhazardous organism. Strains
designed for improved recombinant research are even safer than
the wild-type strains. Genetic transference is important in the uncon-
trolled state as well as the laboratory setting. DNA recombinant
control in their current NITH-recommended form appear to be practi-
cal and enforceable. : _ _

Thank you. . : .

Mr, TaorNToN. Thank you very much. What capacity for research
do you have at Johns Hopkins? Do you go to P3 or P4 levels of con-
tainment? : L

Dr. Cuaracae. We go to P3 but not to P4. The P4 facilities are
to be limited in the number of institutions that will be using them.
We have six laboratories working in DNA recombinant regearch.

Mr. TaornTon. Thank you very much for your excellent testimony.
I am looking forward to further questions and exchanging views after
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that three or four distinet strains of Z. coli veside together in the
bowel; they remain and multiply for periods of 2 to 4 months being
replaced from time to time by other . colé strains.

The factors which are responsible for this colonization are not
fully understood. In addition to the resident Z. coli flora, transient
strains from our food and water appear, but these do not persist and
are isolated from the stool for only short periods of fime.

It is difficult to predict how a particular E. coli with normal cell
wall components will behave when introduced into the gastrointestinal
track of a given individual. Such an organism may not be isolated
from the stool or it could become a resident strain.

As an example, table 1 gives the results of an experiment done in
eallaboration with Dr. R. B. Hornick’s group at the University of
Maryland School of Medicine in which an £ ¢oli strain originally iso-
lated from a healthy laboratory worker was fed at two dose levels to
healthy volunteers. ' '

It is evident that multiplication occurred and in some individuals
the organism was excreted for a long period of time. In contrast; Dr.
E. S. Anderson obtained different results when he fed comparable
doses of the common laboratory strain 2. coli K~12 to volunteers in
England. None of the individuals shed this particular strain for more
than 7 days. -

Strain K—12 is deficient in cell wall components and is the parent E.
coli from which Dr. Curtis prepared strain 1776, the strain to be used
as a host for recombinant DNA experiments.

While most strains of E. ¢oli are considered to be nonpathogenie,
certain strains may be isolated from the bloodstream of patients with
underlying illnesses, others are the most common cause of urinary
tract infections and additional strains produce diarrheal disease, The
special attributes which £. ¢ofé must possess to cause bacteremia or
urinary tract infections are only now being studied. On the other hand,
there is information available concerning the mechanisms involved in
E, ¢oliinduced diarrheal disease.

The organism either must be able to multiply in the small intestine
and elaborate an enterotoxin or must be able to penetrate the intestinal
epithelium and multiply in the tissue. . .

When these diarrheal disease mechanisms were defined, attempts
were made to confer pathogenicity on originally avirulent Z. coli
straing. Dr. H. Williams Smith in England transferred both the abil-
ity to elaborate K-88 antigen—required for the organism to reside in
the small intestine of piglets—and the ability to elaborate enterotoxin
to certain avirulent strains of £. coli. -

He showed that these laboratory-constructed organisms caused diar-
rhea in piglets. However, when these same two virulence factors were
incorporated into Z. coli K12, this strain failed to multiply and re-
mained nonpathogenie. ' _ -

Clearly, additional attributes are required to render E. coli K-12
pathogenic. Qur group at Walter Reed has been attempting to prepare
safe oral vaccines against bacillary dysentery. We have transferred
the ability to synthesize cell wall components of virulent Shigella
flexmeri 2a to K. coli X-12. Not only did this hybrid strain fail to
cause disease, but when fed to volunteers—again in collaboration with
Dr. Hornick—it was shed, table 2, in the stool to no greater extent
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would have been identified and reported if they had been responsible
for clinical disease in the surrounding population. It seems unlikely
to me that the laboratory-altered wealkened E coli K-12 strain will
escape from a properly contained facility.

Mr. TrornToN. No pattern has been identified, however, which
would lead you to that conclusion ?

Dr. Foryar. The only evidence we have is the negative data which
I have just cited. The Fort Detrick laboratories have worked for a
long time with agents causing such diseases as Rocky Mountain spotted
fever, plague, tulatemia, and anthrax. Fort Detrick scientists have
had close liaison with the local hospital and the local health anthorities
in order to be made aware of any unusual disease in the community:
Yet, not a single case of disease in the community. Yet, not a single
case of disease traced to these laboratories has occurred in the town
of Frederick, Md. Other laboratories work with additional highly
lethal agents. Llassa fever is a good example. There is no evidence of
escape or organisms from these laboratories, :

Mr. TuorxroN. Lassa fever has been studied only under the P-4
conditions, is that not correct ? . ! '

Dr. Formar. I mentioned under proper containment facilities.
Even there, Mr: Chairman, you work with dysentery bacilli at our
laboratory at Walter Reed. : '

None of the family members of our laboratory workers have ever
gotten bacillary dysentery. We have monitored the families very
carefully over 20 years and we have not had a case. I think it is difficult
to say that we will never have a case. R

Mr. Tuaoryron. Is it your thinking that the reason for the failure
of E coli K-12 which has had pathogenic characteristics added to it—
maybe not in the sense we are talking about here, but in other biological
senses—because of the failure of the organism itself to survive?

Dr. Formar. Our present evidence would indicate that, yes, sir.

Mr, TuornTON, Isthere any reagson for concern that some character-
istics of the organism might be picked up by other E coli which do not
have the K-12 weaknesses of the cell wall, thereby creating a surviv-
able E coli?

Dr. Forstar. Yes. I think that there is legitimate concern that this
might ocecur. There is evidence that E coli K-12 carrying a transmis-
sible plasmid will transfer this plasmid to other members of the
Jintestinal flora of volunteers. On the other hand there has been no evi-
dence that transfer has occurred with the same K coli X-12 strain
which harbors a nontransmissible plasmid. More work is required
before one can be assured that the latter will not take place.

Mr. TaorntoN. I think that is a very important distinction for
us to make, between the transmissible plasmids and the nontransmissi-
ble ones which do oceur. Do you have any further comment with regard
to this distinction ? - : .

Dr. Craracus. Just to emphasize that point, in determining degrees
of containment and degrees of risk, the question of which transmissible
agent is employed is as critical as which recipient is used. These are
being selected as being unlikely to cause propagation of an undesirable
trait. ' ' :
Mzr. TuorntoN. T think one thing that concerns many people who
read the literature which is publicly available on this issue is the
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T think that is a kind of genetic engineering which was not intended
at all, but which nonetheless did occur. -

Dr. CraracHE. Perhaps I could also comment that the NTH guide-
lines have taken into account both pointsjust raised, the question of the
investigator taking antibiotics and the question of the use of anti-
biotic resistance as a marker.

The NIH guidelines proscribe an investigator performing DNA
recombinant research personally during the time he is on antibiotics
_ and for a period of time after he is off antibiotics. Also, you cannot use
antibiotic resistance markers that do not naturally oceur, and that have
a potential for usefulness in the management of infectious diseases.

Mr. TaornTow. You referred to the NIH gpi’delines. T would like
to ask whether those gnidelines are generally in accordance with your
perceptions of what would be necessary in the control of disease, or
whether your perceptions may have been'changed by the guidelines.

What I am asking is, do you as a professional find that the guide-
lines are on track with your perceptions of risk?

Dr. CaracHE. I would say yes. I think they are extremely thought-
ful and they do answer the problems which are raised by this type of
research. I think they have been very useful for the ingtitution as
guidelines for how we might improve construction and practice.

There are a couple of areas in which perhaps they could be clarified.
For example, the guidelines that people working with DNA recombi-
nant research shall have training in aseptic technique. It might be
helpful to specify how extensive that training should be.

'hPerhaps there should be some suggestions as to what is meant by
that. '

There might be also some statement indications that the annual re-
view of these laboratories shall include monitoring of equipment such
as the biohazard safety hood centrifuges, and so on to be sure they are
still functioning as they were when they were put in,

Mr, TroryTon. I would like to ask each of the other witnesses to
comment with regard to that question. Dr. Formal, what is your
evaluation ¢ E

Dr. Formar. Ithink they are very conservative.

Mr. TaorNToN. When you use the word conservative, do you mean
restrictive or safe?

Dr. Formar., T used congervative in the best sens¢ of the word. The
guidelines given us the necessary degree of safety.
© Mr. TaorNTON: Mr. Hollenbeck? : _

Mr. HoLieNBECE. Just maybe to make it a little more expeditious,
I will add another question on the chairman’s guestion. It is this:
What is your opinion as te whether or not the NIH guidelines would
be effective in curbing wild experimentation or terrorist use of DNA
or just some accidental experimentation as has been alluded to today?

¥ would like you to address yourself to that subject as well. '

_Dr. Formar. I think that we can never be insured against the possi-
bility that terrorists might use these techniques. In regard to the
problem of “wild experimentation,” I believe that we shall have to
put the responsibility for monitoring this work on the universities
and the laboratories themselves. This will be the most efficient way to
administer the work. : : S -
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to some of the proteins that coat the DNA. To what extent are genes
regulated and to what extent deo you think that a recombinant DNA

~would be regulated or unregulated ? .

Would the proteins that cover that recombinant DNA. inhibit its
expression ¢ : - o

Dr. PreczeNik. The question of a gene at the mammalian level and
its relationship to a single piece of DNA, a contiguous piece of ex-
presed DN A isstill not defined, . .

A gene may be sequences of DNA at various places. Therefore, the
actual direct interaction of a particular peptide with DNA or with a
particular subset sequence of DNA may not affect the total gene as we
see its final product. It may affect part of its expression. I think you
are directing yourself to an analogy where protein molecules actually
repress or actlvate the expression of RNA. This is used as an analogy
from the prokaryotic system to the eukaryotic system but: there is no
direct evidence for exactly what expression is at the eukaryotic system.

This is the hope of genetic engineers. But they won’t be isolating a
gene. They will be isolating a piece of DNA. The gene may be expressed
over many chromosomes because the gene is the inherited characteristic
that we can measure.

Gene is a concept that is a genetic measurement. DN A is & biochemi-

. cal observation. We know that genes are made of DNA. But a particu-

lar gene.may not be a contiguous set of DNA sequences. So even isolat-
ing a particular piece of sequence may not be isolating that gene.

Mr, THORNTON.. You just opened a window for me. I appreciate that
additional bit of information. You are saying that a gene may consist
of genetic information in the form of combinations on the DNA mole-
cule, part of which may exist at one end of the structure and part at the
other. Some move in the middle and then over here on the side, correct ¢

Dr. Pirezentx. Dr. Ryan’s protein may have two genes coding for it.
Most likely they are not contiguous. Therefore if you wanted to iso-
late the gene for that particular product, you would have to have two
plasmines and hopefully you will get the combination, In that com-
bination, it will be expressed. A gene is a genetic measure and has the
characteristics that if you take progeny, that characteristic can be bred
and its source independently. o

It is a measure at the progeny level, and genetics as opposed to DNA
work requires the viability of the organism. A phage geneticist counts
bacteria phage and from that number of bacteria tries to deduce back
to what is happening at the DNA level.

Here we are talking about DN A molecules.

Mr. TrornTow, Iunderstand. : '

\. Dr. PIEczENTR, A gene is 2. concept of viable expression. A gene at
the eukaryotic DNA level is still quite undefined. -

Dr. Ryan, Suppose you took a piece of DNA and put it into another
organism. One would presume in‘that organism it would be coated by
histones and acidic proteins to a greater or lésser extent. Do recom-
binant DNA’s become coated with acidic proteins? :

Dr, PmczeNik. The histones don’t coat the DNA according to the
Kornberg method. DNA actually winds around the histones and the
histones form a core. Histones don’t act as a regulatory protein but as a
structural component. It constrains DNA ‘to a very characteristic pat-
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DNA work. You outlined four areas in some detail but rather quickly.
I would like you to expand for us on your thinking or on your philoso-
phy behind that. ' _

1f you will, we have had some testimony in prior hearings ag to the
international effect of our stopping DNA research and so on. I.would
* like you to try to relate that with the experiences you have had alludin
specifically to any relations or procedures which they have in Englan
for this type of research. : :

Dr. Preczenik. First, the regulation in England has been—I will
speak on the idea of Dr: Brenner mainly. The English in their fashion
decided to call it a pause instead of a moratorium, and instead of set-
ting a set of guidelines, a large compendium of regulations and rules,
they decided to leave it undefined. :

However, they set up an administrative structure which they call
GMAC, which is genetic manipulation advisory committee, and this is.
composed of an informed lay publie, editors of scientific journals,
union representatives, scientists that are not involved .in genetic re-
combination, o Co

This body meets and discusses and hag final ruling on experiments
proposed by another body called GMUC, genetic manipulators users
committee, which is.a lobby for scientists that wish to do the experi-
ments, -

They present the experiment they want to do to GMAC, and GMAC
decides whether it should be done or not and at what level of safety.
They have also given themselves much more freedom on the choice
of vector and have not thrown away attachment site as we have in
substitution for antibiotic resistance.

They are designing basically veetors in which the vectors them-
selves recombine out the restriction fragments that are necessary
and encapsulate them within the bacteriophage. That means' there
is another level of containment.

The bacteria hopefully will be adapted—adaptive both for its ability
to not survive in the environment as well as to require a particular
nutrient in order to survive. There is a double cross-check. S

Containment will be done in small boxes. Dr. Brenner made the
analogy if we want to work in the cold, we can go into a cold room.
But if you look at supermarkets they don’t put their food in a cold
room. They actually have open-air freezers in which, this cold air
is contained. This work can be contained in very simple boxes. We .
know then what the hazards are.

We know how to define them. These boxes can be engineered and
designed almost for any level of containment such that you are never
in direct contact with the material you are working with. The ques-
tion of fractionation probably can be avoided by designing experi-
ments cleverly. Basicaﬁy the English believe, I think, not to set down
their set of regulations but to work on precedent and experience and
in an adversary relationship. : '

Mr. HoLLeNBECE. Are you basing your suggestion today on the
English experience? - '

Dr, PiEczenix. Somewhat, My suggestions reflect more the moral
policy set down recently in our Government. There is a legal question
of clear-and-present hazard. I think that the regulations were evolved
around that legal issue. There is also legal concept that is called
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i1_"gase=ztérch money, may have a useful effect in urging additional cau-
ion ? - o
Dr. Craracae. I think one of my concerns is how these guidelines
will be applied industrially and by other groups that are not con-
trolled by Government funding. I would guess that responsible in-
stitutions will respond the way the scientific community has that are
being reimbursed by NIH.

The NTH guidelines called to people’s attention conditions which
were suboptimum in microbiology laboratories of many types.

Mr. TrornTON. There have been institutional changes which re-
sulted from the operation of the gnidelines? '

Dr. Craracse. Yes, These extend beyond the DNA recombinant
research area. By using the Center for Disease Control criteria for
P1, P2, P3, and P4 infectious agents and having established ‘these
thoughtful and conservative guidelines in terms of what constitutes
a proper containment for these agents, we find that a lot of laboratories
who were working with agents which should have been controlled
better than they were controlled, and this is a spinoff of this procedure.

Mr. Traornton. Who set up the operating procedures for Johns
Hopkins Biohazards Committee ? A '

Dr. Cuaracne., There has been a biohazards safety committee for
many years. I don’t know how long, I have been on it for 8 or 9 years.
This involves all divisions of the university and.has been expanded
for the DNA recombinant work to include undergraduate school as
well as the school concerned with health sciences. '

The guidelines and the application of the NIII guidelines have been
under Dr. Roger Herriott’s direction. The commitfee is a very broadly
based one which ineludes scientists from the school of medicine, un-
dergraduate school, and so on. '

Mr, TrornTon. Thank you for yielding.

Mr, Horreweeck. Dr. Pieczenik ?

Dr. Pizczerik. The question was whether funding and research is
adaptive. I am a little surprised that in P3 facilities, undergraduate
students will be working. ' '

Dr. Craaracue. It is t%leir professors who are working on it. - .

Dr. Pieczenik. That is the point about the fourth issue, what I call
the head of laboratory role. Let the person with the legal responsibility
be the one that does the experiment. I forgot to mention, in England
it is a criminal offense punishable by 2 years in prison and unlimited
fine if you violate the guidelines of 2 letter set down by GMAC. That
regulation is assignable to a subofficer. But then he has punitive powers.
It seems peculiar that I, who believe there is no hazard, should argue
for more careful or direct responsibility. _

Mr. HonEnsEck. You are talking more about the nature of the
experimentation than you are about the safeguards, isn’t that correct?

Dr. Preczenik. Both. o o

Mr. HoLueNBECK. Your guidelines seem to be directed, though, at'an
advisory board of noninvolved scientists and the lay public having,
say, over the nature of the experiment and, to a certain extent, over the
regulations. You are not quarreling with present safety setups and
present methods, is that correct ¢ - )

Dr. Pieczentk. No; I don’t feel the NTH guidelines reflect a sufficient
spectrum of use. I think they reflect the spectrum of use by the persons
that put the guidelines together, - T
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Dr. Pmozentg. No. He can then simply suggest the experiment
he wishes to do to a head of a laboratory in which he has confidence.
Mr. TwornToN. Beethoven was able to write music although he
could not hear it, isn’t that correct? He should not be able to if he
cannot hear it, for your theory to be accepted, '
Dr. Pmczenik. IHe could write music and he could internally hear
it. : :
Mr, Taorntox. But he could not physically hear it.
Dr. Pmozenix, Actually he could hear it beecause he has induction
from the piano to the bone structure. [ Laughter. ]

Mr. TrorNTON. I am not sure that anyone here can now testify
as to whether Beethoven heurd his own music internally or not, but
according to reports he did not hear it physically, At least that is
the historical version, ‘ :

Dr. Ryaw. I am sympathetic to your point of view, but I think
what you can require is that the Senior Scientist at least be present
at the experiment, ' '

Mr. Taorron. Oh, yes; and completely accountable for the work,
I don’t think that I would disagree at all as to the purpose which
you are trying to express, that is, to require strict scientific account-
ability for the work which is pursued. That does not riecessarily mean -
that this scientist must physically go out to Pittshburgh or wherever
it is done and blow the glass to make the test tube which he uses
for part of the experiment. C :

Dr. Precozenig. The recombinant work is trivial technology. The
tricky part is analyzing the product you have made. Actually re-
stricting the fragments can be done by an undergraduate. It does
not require great competence. The point is that perhaps this would
foree heads of laboratories to decide very carefully whether they
want to gear up their laboratories to do this work.

If you are going to offer a scientist a $10 million laboratory to do
recombinant work or $15,000 to analyze nucleotides, he will say, I will
do the recombinant work. ' -

I don’t think the scientific validity has been demonstrated for-the
work. I have not seen an experiment that has been proposed using this
technology—— . ' .

Mr. TeorNTON. Are you saying that a reverse Gresham’s lasw applies,
that heavily funded research drives out other types of research?

Dr. Pieczentr. Yes. Crick’s grandfather published a manuscript
with Soddy saying that overfinancing in science has a tendency to
killit, - .

Mr. Traornrton., One other expression of my concern is that you
would eliminate scientists from the panel which you suggest. You
would not have those who were most informed about the field in-
volved ¢ Rt o '

Dr. Preczexik. The question of most informed is a question of how
much do we know about the area at this stage. ' o .

Mr, Tuornton. The regulating board you propose consists of in-
formed lay publie, journalists, union representatives, and scientists
not invelved in nucleic acid work, genetics, or biology.

Dr. Preczentk. That is people without an ax to grind. : :

Mr. TaoRNTON. Well, do you assume that anyone who has knowledge
of this field necessarily adopts a philosophical or political viewpoint
toward the research, as distinguished from pure scientific inquiry?
TIs that the reason?

93-481 O - 77 - 24




SCIENCE POLICY IMPLICATIONS OF DNA
RECOMBINANT MOLECULE RESEARCH

THUREDAY, APRIL 28, 1977

House or REPRESENTATIVES,
Commrrree oN SCIENCE AND TECHNOLOGY,
SUBCOMMITTEE ON SCIENCE, REsEakcH anp TECHNOLOGY,
Washington, D.C.

The subcommittee met, pursuant to adjournment, at 10:10 a.m. in
room 2318, Rayburn House Office Building, ITon. Ray Thornton,
chairman of the subcommittee, presiding.

Mr. TrornToN. The hearing will come to order.

Good morning. We are continuing today our hearings on the science
policy implications of the DNA recombinant molecule research issue.

This is our fifth day of hearings in this series. We have touched upon
today’s topic in earlier hearings but we would like to provide a
forum for a fuller decision. o

Today, we are going to be discussing the many aspects of DNA
recombinant molecule research which are of interest or concern to

industry, the private sector, ' .

I would now like to recognize the ranking minority member of our
subcommittee, Mr. Hollenbeck, who will introduce our first witnesa
this morning. - ' .

Mr. Hollenbeck. .

Mr, HorrzNeeck. Thank you, Mr. Chairman. ‘

We are fortunate to have with us today two gentlemen from the
Pharmaceutical Manufacturers Association who have a background
and knowledge in the field we are concerned with today. )

They have prepared testimony which we have had the opportunity
to see in advance, and I would like to introduce, first, Dr. John G.
Adams, who is the vice president for scientific and professional rela-
tions, and Mr. Bruce J. Brennan, vice president and general counsel
for the Pharmaceutical Manufacturers Association.

Welcome, gentlemen. I would like to join in welcoming you to the
subcommittee and to express our appreciation for the prepared tes-
timony which you have submitted.

Without objection that prepared testimony will be made a part of
the record in its entirety, and I would like to ask you now to proceed
to summarize and give us your views on this issue.

. [Biograpbical sketches of Dr. Adams and Mr. Brennan follow:]
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April 1969 Vice President and General Counsel of the Pharmaceutical
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STATEMENT OF DR. JOHN G. ADAMS, VICE PRESIDENT, SCIENTIFIC
AND PROFESSIONAL RELATIONS, PHARMACEUTICAL MANUFAC-
TURERS ASSOCIATION, ACCOMPANIED BY BRUCE J. BRENNAN,
VICE PRESIDENT AND GENERAL COUNSEL, LEGAL, PHARMACEU-

. TICAL MANUFACTURERS ASSOCIATION ' '

Dr. Apams. Thank you, Mr. Chairman and members of the
committee. _ ' .

This is a brief statement, Congressman Thornton, and if you have
no objection, I will follow the text very closely, '

Mr. THORNTON. Very good.

Dr. Apams. I am John G. Adams, vice president for scientific and
professional relations of the Pharmaceutical Manufacturers Associa-
tion, an organization of 129 firms that discover, develop, manufacture,
and market most of the prescription drugs and a large percentage of
%}Eetdia,gnostic reagents and medical devices available in the United

ates. : :

Accompanying me is-Bruce J. Brennan, PMA vice president and
general counsel. We appreciate the opportunity to appear before the
subcommittee to offer our comments.

It is important, we believe, to place the involvement of the drug

. industry in recombinant DNA research in proper perspective in order

to avoid any misinterpretation or misunderstanding of our position
such as has been expressed in hearings before this subcommittee and in
articles or statements which have appeared in the lay press and
elsewhere.

At present three PMA member firms are directly engaged in such
research, and three other member firms are supporting academic
research. All of them are committed to voluntary compliance with the
NTH guidelines.

The PMA. became directly involved in discussions concerning re-
combinant DNA research on June 2, 1976, at a meeting convened by
Dr. Frederickson of the National Institutes of Health. As a spokes-
man for the PMA at the June 2 NIH meeting, I indicated that copies
of the NIIT guidelines would be immediately referred to an expert
committee of drug industry scientists for study and comment and
that our comments would be reported to NIH promptly. I also in-
dicated that a survey of PMA member firms would imemdiately be
undertaken to determine the extent of their involvement in DNA
research, either in their own facilities or through grant or contract
support.

The results of these two activities were made public in hearings be-
fore the Health Subcommittee of the Senate Labor and Public Wel-
fare Committee in September of 1976, and were provided concur-
rently to NIH officials. Formal comments on the guidelines were
submitted to NIH in November in response to the Federal Register
notice of July 7, 1976. ,

We also testified at hearings convened by the attorney general of
the State of New York in October of 1976, and most recently in hear-
ings convened by the Subcommittee on Health and Environment of
the House Interstate and Foreign Commerce Committee, the Sub-
committee on Health and Secientific Research of the Senate Com-
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. Statement on Recombinant DNA Research
on Behalf of the
Pharmaceutical Manufacturers Association

' Before the )
 Science Advisory Board
Environmental Protection Agency

April 5, 1977

Mr, Chairman and Members of the Comfnittee:

Iam John G. Adams, Vice President for Scientific and Professional
Relations of the PMA, an organization cémpqsed of 129 member firms that
dia;over, develop, manufactl‘.u-e and market most of thg préscripﬁon drués-;
and a large percentage of the medical devices and diagnostic products available
in the United Stal:eg. I'am pleased.to appear before the Committee today a.ndl
offe:r.our comments on the areas of inquiry which were outlined in the Federal
Reéister notice of March 16, 1977. My comments will be b?{ef, but I hope
responsive to your request, |

Since the initial meeting of industry representatives with officials of
the National Institutes of Health on June 2, 1976, we have ;arefull_y followed
and closely cooperated with v;aric!us {federal gover;xment agencies, inéluding the
Departments of Health, Education, aﬁ& Welfare an‘drcomr_ne.rce in their efforts
to d:eveh?p sound public policy on the éubject of recombinant DNA z;ese_arch.
We have also testified at hearings cmlwened by the Subcommittee on Hgalth of
the Se;aate Labor and Public Welfare Committee and the Attorney General of_
the State of New York and, more recently, by the Chairman ‘of the Subcommittee
on Health and Envi_ronrf!ent of the House Cémrﬂittee on Inter stéte and Foreign
Cor_nlmerce. We shall again testify tomorrow before the Subcomumittee on Health
and Scienti.ficr _Ilteéearch of the Séna,te Committee on Human Rescurces, the new

designation for the former Subcommittee on Health chaired by Senator Kennedy.
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In the case of the drug industry, it is important fox the Cornmitteel
to bear in mind the vast experiencé we have accumﬁlated in the handling of
hazardous biological materials, such as are involved in the production of vac-
cines and other biological products, Our faéiliti.ea and personnel are probably
the most sophisticated in the entire scientific community in this type cf re-
search and producﬁoﬁ technology and the outstanding record of the industry in
the handling of these materials offers testimony te that expertise and experience,

Our comments in response to the two specific areas of inqﬁiry- by theé
Committee will necesa.arily be brief.

It is our cgn.sidered opinion that appropriate legislation and regulation
will provide the immediate safeguards lwhich are needed in this en:ierging field
of research. _We are s.atisfied that the neécessary elements of- such legiélatiOn
have been incorporated into the Report of the Interagency Committee. . We shall
oifer specific comments on the Administration Bill; 8, 1217, infroduced b-y' .
Senator Kennedy on F:;'_iday in tomorrow's hearings, and I shall be pleased to
make copies available to you. The Bill provides essential requirements for
licensing of facifli.ties, registration of projects, interim and final standards for
physical and biologi_cal ‘containment, inspections and reports. Responsibility
for compliance and enforcement of the propnsed legislation and fegulations is
vested in the Secretary of HEW. Further, there is a reqﬁirement in the Bill
for consultation with a number of government departments and agencies, includ-
ing the Environmental Protection Agency. Full compliance and enforcement
of the physical and biological containment provisions of the existing NIH Guit;le-

lines, or as they may be modified in regulations promulgated following the
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) C. JosepH STETLER, PRESIDENT . ;
- PHARMACEUTICAL MANUFACTURERS ASSOCIATION
' BeFore THE
SUB§0MMITTEE oK HEALTH AND SChENTIFIC ResEARC
£ OM

NATE COMMITTEE ON HumMaN ReSOURCES :
_ OoN :
S. 621, S, 945 anp S. 1217, 95TH ConGRESS
Aer1L 6, 1977

Mz, CHAIRMAN AND MeMBERS oF THE COMMITTEE:

I am €. Joserd STETLER, PRESIDENT OF THE PHARMACEUTICAL
MANUFACTURERS ASSOCIATION, AN ORGANIZATION COMPOSED OF 129 MEMBER
FIRMS THAT DISCOVER, DEVELOP, MANUFACTURE AND MARKET MOST OF THE
PRESCRIPTION DRUGS AND A LARGE PERCENTAGE OF THE MEDICAL DEVICES AND
DIAGNOSTIC PRODUCTS AVAILABLE [N THE UNITED STATES. ACCOMPANYING ME
ARE DR. JoWn G. ApAmMs, PMA Vice PRESIDENT, SCIENTIFIC AND PROFESSIONAL
RELATIONS AND Bruct J. BrENNAN, PMA Vice PReSIDENT AND GENERAL COUNSEL.
WE ARE PLEASED TO ACCEPT THE SUBCOMMITTEE'S INVITATION TO PRESENT OUR
VIEWS oN §. 521, S, 945 anp S, 1217, 95tH CONGRESS.

RecoMBINANT DNA RESEARCH, THE SUBJECT OF ALL THREE BILLS, OFFERS
GREAT PROMISE IN MANY FIELDS, INCLUDING THE TREATMENT AND PREVENTION
OF VARIOUS DISEASES. FOR THIS REASON WE FEEL THAT ANY LEGISLATION
ADOPTED SHOULD ENCOURAGE AS WELL AS REGULATE SUCH RESEARCH.

|AST SEPTEMBER, WE TESTIF1ED BEFORE YOUR SUBCOMMITTEE ON THE
INVOLVEMENT OF PMA MEMBER FIRMS IN RecomMBINANT DNA RESEARCH, AT THAT
TIME, WE COMMENTED ON THE NIH cuisELINEs of JuLv, 1976, POINTING OUT
THAT WITH SOME MINOR MODIFECATIONS, THE PHARMACEUTICAL INDUSTRY WOULD
VOLUNTARILY COMPLY WITH THEM,
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THE LEGISLATIVE PROPOSAL TO WHICH WE WOULD LIKE TO DIRECT OUR
PRINCIPAL ATTENTION IS §, 1217, THE "RecoMBImaNT DNA ResuLaTlon Act” KE
FEEL THAT THE BASIC REGULATORY FRAMEWORK SET FORTH IN THAT BILL IS SOUND
AND WOULD PROVIDE EFFECTIVE CONTROLS WHILE NOT INTERFERING EXCESSIVELY
WITH THE RESEARCH PROCESS. WE AGREE THAT THE SECRETARY oF HEW sHouLp
PROMULGATE STANDARDS CONCERNING THE PRODUCT[QN'AND.POSSESSION OF
RecoMBINANT DNA.

DESPITE THIS GENERAL SUPPORT, WE ARE TROUBLED BY CERTAIN OF THE
SPECIFIC PROVISIONS OF THE BILL. = THE INTERAGENCY REPORT, WHICH THE BILL
PURPORTS TO IMPLEMENT)NOULD APPLY THE CDNéEFT OF LICENSING BY THE FEDERAL
GOYERNMENT TO FACILITIES WHICH PRODUCE OR POSSESS RecoMBINANT DHA
AND SUBJECT THE ACTUAL RESEARCHM PROJECTS ONLY TO A REGISTRATION OR
NOTI1FICATION ﬁE@UIREMENT. YET, THE ACTUAL PROVISIONS oF
S, 1217 wWouLD APPEAR TO CREATE A DIFFERENT S[TUATION.

ONE OF THE NECESSARY PREREQUISITES FOR OBTAINING A LICENSE
UNDER THE BILlL IS AN AGREEMENT AND A DETERMINATION BY THE SECRETARY
THAT PRODUCTION OR POSSESSION OF RECOMBINANT DMA WILL ONLY OCCUR AS A
PART OF A REGISTERED PROJECT. UNDER THE TERMS OF SECTION 6 OF THE BILL,
THE SECRETARY WOULD REGISTER THE PROJECT ONLY IF THE REGISTRATION
REQUEST 1S ACCOMPANIED BY INFORMATION ADEQUATELY DESCRIBING THE PROJECT.
WHEN THESE TWO SECTIONS ARE READ TOGETHER, THEY SEEM TO REQUIRE NOT
ONLY PRECLEARANCE. THAT IS LICENSURE OF THE FACILITY BUT ALSO CF THE
RESEARCH PROJECT.

We SUGGEST THAT THE LICENSING PROVISIONS OF THE BILL BE LIMITED.

TO THE LICENSING OF FACILITIES. IT IS APPROPRIATE FOR THE SECRETARY OF
HEW To BE ASSURED THAT A FACILITY USED FOR RECOMBINANT DNA RESEARCH
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COULD PETITION FOR RELIEF TO THE SECRETARY OF LABOR, AFTER AN
INVESTIGATION, THE SECRETARY OF LABOR COULD ISSUE AN ORDER TO REINSTATE
THé EMPLOYEE, PAY COMPENSAT!ON; INCLUDING BACK PAY, AND ASSESS
COMPENSATORY AND EVEN EXEMPLARY DAMAGES AGAINST THE EMPLOYER, THIS
PROPOSED SYSTEM FOR HANDLING EMPLOYEE/EMPLOYER DISCRIMINATION COMPLAINTS
SEEMS TO BE UNNECESSARY. CURRENTLY, THERE IS A RELATED BUT LESS PUNITIVE
PROCEDURE AYAILABLE UNDER SECTION 11(c) oF THE DCCUPATIONAL SAFETY AND
HeaLTH AcT oF 1970 (29 USC, Sec. 660{c)}. WE RECOMMEND THAT ANY
PROVISION IN RECOMBINANT DNA LEGISLATION INTENDED TO SAFEGUARD AGAINST

. REPRISAL BY EMPLOYERS BE CONSISTENT WITH THOSE PROVISIONS.

" IME PROVISIONS OF THE BILL WITH RESPECT TO ENFORCEMENT WOULD
AUTHORIZE THE SECRETARY OF HEW TO DIRECTLY ASSESS CIVIL PENALTIES FOR
VIOLATIONS OF THE ACT OTHER THAN THOSE RELATING TO EMPLOYEE PROTECTION.
WE DD NOT OPPOSE A SYSTEM OF CIVIL PENALTIES BEING ASSOCIATED WITH
VIOLATIONS OF THE BILL., HOWEVER, WE RECOMMEND THAT AN ACTION FOR
CIVIL PENALTIES BE INITIATED BY THE GOVERNMENT IN A FEDERAL COURT PROCEEDING
RATHER THAN ‘IN AN ADMINISTRATIVE PROCEEDING BEFORE THE SECRETARY. '

. WE NOTE THAT THERE 1S A PROVISION FOR JUDICIAL REVIEW REGARDING THE
PROMULGATION OF STANDARDS UNDER THE ACT, - However, THERE 1S NO PROVISION
FOR JUDICIAL REVIEW OF ACTIONS OF THE SECRETARY CONCERNING THE ISSUANCE
OR REVOCATION OF A LICENSE. WE WOULD HOPE THAT THIS IS MERELY AN OVER-
SIGHT BY THE IDRAFTERS OF THE‘ PROPOSAL, JUD[CEAL REVIEW OF L[CElNSING

. REQUEREMENTS 1S A MATTER OF DUE PROCESS WHICH IS PROTECTED BY THE

CONST!TUT!ON AND SHOULD BE INCLUDED IN THE BILL.

FIRALLY, WE WOULD SUGGEST THAT THE PRE-EMPTION SECTION BE AMENDED
TO PROVIDE THAT THE SECRETARY "MAY" RATHER THAN "SHALL" EXEMPT A
STATE OR SUBDIVISION FROM-THE PROVISION OF SecTion, 10(a).
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THERE IS ALREADY SUFFICIENT AUTHORITY IN THE LICENSING AND OTHER
PROVISIONS TO PRECLUDE MISUSE BY PRIVATE FARTIES. "

THE OTHER PATENT RESTRICTION RELATES TO COMPLETE DISCLOSURE OF
PROCESSES AND ORGANISMS IN THE PATENT APPLICATION. WE ASSUME THAT
THES PROVISION SUGSESTS SUBSTANTIALLY GREATER DISCLOSURE OF INFORMATEON
THAN WOULD ALREADY BE REQUIRED IN THE NORMAL PATENT APPLICATION, ME
FEEL THAT THE DEMAND FOR SUCH DISCLOSURES WOULD ACTUALLY FORCE PERSONS
HOLDING INVENTIONS TO GUARD THE RESULTS OF THEIR RESEARCH BY AVOIDING
THE PATENT SYSTEM AND RELYING ON THEIR COMMON LAW TRADE SECRET PROTECTIONS .
INSTEAD OF MAKING THEIR INVENTION KNOWN TO THE EXTENT THAT THE PATENT LAWS
REQUIRE, AND, THEREBY AIDING OTHER INVESTIGATORS OR INVENTORS IN THE
PROCESS, RESEARCHERS OR INDUSTRIAL FIRMS HAVING SUCH KNOWLEDGE WOULD
CIRCUMVENT THE PATENT SYSTEM, B

As TO DISCLOSURE OF INFORMATION DEVELOPED IN THE RESEARCH
PROCESS, WE QUTLINED OUR RESERVATIONS WITH THE DEPARTMENT oF YEW
WITH RESPECT TO THE GUIDELINES ON RecOMBINANT DNA RESEARCH WHICH WERE
PUBLISHED . LAST SUMMER, HE‘ACCEPT AND SUPRORT THE CONCEPT OF INFORMING
THE SECRETARY OF HEW THAT A FIRM OR INDIVIDUAL 1S ENGAGING IN
"RECOMEINANT DA RESEARCH AND OF PROVIDING INFORMATION AS TO THE TYPE OF
PROJECT THAT 1S BEING UNDERTAKEN AS WELL AS ITS GENERAL NATURE.
IT 15 IMPORTANT, AT THE SAME TIME, To_MArNTA:N THE CONFIDENTIAL AND
TRADE SECRET srA#us OF PROJECTS OR DATA WHICH DESERVE THAT STATUS.
WITHOUT THAT FORM OF PROTECTION, IT WOULD BE DIFFICULT FOR PRIVATE
. FIRMS TO JUSTIFY THE KINDS OF INVESTMENTS NECESSARY TO FINANCE THIS
KIND OF RESEARCH.

THE NO-FAULT, STRICT LIABILITY PROVISIONS COULD VERY WELL CAUSE
THE INSURANCE INDUSTRY TO REASSESS ITS ENTIRE COVERAGE FOR
PHARMACEUTICAL COMPANIES OR OTHER FiRms. [N LIGHT OF THE EXPERIENCE
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Both S. 621 Awp S. 945 TREAT VIOLATIONS OF THE ACT AS CRIMINAL
-OFFENSES, - IN-ADBITION, BOTH BILLS -WOULD.IMPOSE CRIMINAL PENALTIES
AGAINST EMPLOYERS WHO DISCHARGE OR. DISCRIMINATE AGAINST EMPLOYEES
. BECAUSE OF THE EMPLOYEE'S INVOLVEMENT IN PROCEEDINGS AGAINST THE
EMPLOYER. WE FEEL THESE PENALTY PROVISIONS ARE TOO SEVERE FOR THE
MANY TYPES OF ACTIVITIES WHICH THEY WOULD EMBRACE. WE SUGGEST A MORE
DEFINITIVE SET OF PENALTIES THAT WOULD PERMIT [NJUNCTION OR PERHAPS
CIVIL FINES FOR MINOR OFFENSES AND RESERVE CRIMINAL PENALTIES FOR MORE
SERIOUS OFFENSES OR IN THE CASE OF WILLFUL VIOLATIGNS OF LICENSING OR
STANDARDS PROVISIONS., URIMINAL PENALTIES SHOULD NOT BE IMPOSED WPON
EMPLOYERS SIMPLY BECAUSE OF EMPLOYMENT DECISIONS, EVEN WHERE SUCH
DECISIONS ARE DETERMINED TO BE DISCRIMINATORY, THERE AéE,ALREADY '
SUFFICIENT ‘ENFORGEMENT PROCEDURES UNDER THE OCCUPATIONAL SAFETY AND
HeaLts AcT -oF 1970,

v

Titee 11 oF S, 945, wouLD ESTABLISH A NaTionAL CoMMISSION FOR THE .

STupY OF RECOMBINANT DNA_RESEARCH AND TECHNOLOGY, WITH MEMBERS TO BE
APPOINTED BY THE SECRETARY oF HEW. THE CoMMISSION WOLLD STUDY THE

- APPROPRIATENESS OF ‘CONTINUING REcoMBINANT DNA RESEARCH; DEVELOP GUIDE-
LINES FOR 1T$ CONDUCT.AND ADVISE THE SECRETARY CONCERNING ADMINISTRATIVE
ACTION TO PUT SUCH GUIDELINES INTO EFFECT. IN VIEW OF THE WORK ALREADY
COMPLETED BY THE NATIONAL INSTITUTES OF HEALTH.AND THE INTERAGENCY
CoMM1TTEE ON ‘RECOMBINANT DA RESEARCH, WE QUESTION THE PRACTLCALITY
OF ANOTHER STUDY COMMISSION, FROM OUR READING OF THE MarcH 15 INTERIM
REPORT OF THE INTERAGENCY 'COMMITTEE, IT WOULD SEEM THAT THE SECRETARY
ALREADY HAS A WELL QUALIFIED ADVISORY BODY. THIS GROUP HAS SOUGHT THE
COUNSEL OF EXPERIENCED EXPERTS FROM ACADEMIA AND FROM ‘INDUSTRIAL
CONCERNS, WE WOULD HOPE THAT 1T WOULD CONTINUE TO DO SO ‘AND WOULD
THEREBY SATISEY THE 0BJECT1vDS of TiTLE II oF 5, 945,
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ResponsES 10 PROPOSITIONS AND QUESTIONS
In PreamBiE 70 S, 1217

1. DernTion oF Recomainant DNA Resranch
Wlg HAVE:DISCUSSED THE PROPOSEDNEW DEFENITION OF RECOMBINANT DNA'

RESEARCH WITH INDUSTRY EXPERTS AND MAVE BEEN INFORMED THAT IT IS
ACCEPTABLE.  THE NEW DEFINITION DIFFERS TECHNICALLY IN THE INTRODUCTION
OF THE TERM “MOLECULE” IN ADDITION TO THE TERM “SEGMENTS OF MOLECULES".
THE NEW DEFINITION ALSO INCLUDES RESEARCH AS DISTINGUISHED FROM THE
MORE LIMITED DEFINITION OF THE RECOMBINANT DNA MOLECULE. - IT APPEARS
TO REFER ‘TO THAT"RESEARCH WHICH- INVOLVES THE SYNTHETIC OR UNNATURAL
"RECOMBINATION OF DNA seeMENTS oR DNA MOLECULES. NE HAVE NO: OBJECTEON
TD THIS REDEFINITION BUT SUGGEST THAT IT COMLD BE STATED SOMEWHAT

- DIFFERENTLY FOR PURPOSES OF CLARITY.

2. Commission To PagricipaTe i DA REsearcH DECISTONS

- WE WOULD ADVOCATE THE CREATION OF AN “ADVISORY CoUNCIL" COMPOSED
OF .EXPERTS IN THE FIELD OF RECOMBINANT DNA RESEARCH AND BIGETHICS,
LAW AND OTHER NONSCIENTIFIC DISCIFLINES.  DNA EXPERTISE SHOULD COVER
RIOMEDICAL, AGRICULTURAL AND OTHER SCIENTIFIC DISCIPLINES.

3. Scope AND NATURE OF STATUTORY STAMDARDS .

IT_WAS OUR BELIEF: THAT THE USE OF THE TERM "PRODUCTION OR
POSSESSION” WAS INTENDED TO REGULATE ALE ACTIVETIES INVOLVING RECdM‘
BINANT DNA, INCLUDING RESEARCH AND COMMERCIAL DEVELOPMENT. YE woulD,’
THEREFORE, HAVE NO OBJECTION TO INCLUDING THE TERM “RESEARCH",
ACCORD[NGLY; THE SCOPE SHOUED INCLUDE RESEARCH, PRODUCTION AND POSSES-
SION, » '

WITH RESPECT TO STANDARDS DEALING WITH THE QUALIFICATION OF THE
INDIVIDUALS CONDUCTING THE RESEARCH, WE HAVE RESERYATIONS. IT COULD
RESULT [N GOVERNMENTAL CONTROL OF SCIENTIFIC QUALIFICATIONS AND THE
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11, INFORMATION TO BE SUBMITTED T0 GOVERNMENT AND DIsctoseD 7o' PupLic-
We BELIEVE THE NAME AND ADDRESS OF THE FACILITY, THE' NAMES OF

THE RESEARCH PERSdNNEL INVOLVED, AND AN OUTLINE OF THE RESEARCH PROJECf
SHOULD BE SUBMITTED TO THE GOVERNMENT AND, IF DEEMED DESIRABLE, BE ‘MADE
AVAILABLE TO THE PUﬁLIC.' We ALSO.BEL]EVE-THAT'FACILITIES SHOULD BE -
SUBJECT TO GOYERNMENT INSPECTION AND REPURTING-REQU!REMENTS. IN any .
CASE, CONFIDENTIAL PROPRIETARY INFORMATION SUBMITTED'SHQULD BE GIVEN
PROTECTION UNDER SPECIFIC PROVISIONS OF THE- IMPLEMENTING.LEGISLATION.
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LICENSING OF FACIY [TIES -

1. Delete Section 5 (a) (3)

2. Amend Section 5 (&) (5) as follows:
(5)--has failed to comply with & request of the
Secretary to inspect any portion of the facility,
its operations, or its records wh1ch are Felated

‘designated in section 7,
te activities invelving recombinant BNA, or

3. Add new Section 5(f):
"Any person adversely affected by.an action of the

‘Secretary under this section may obtain review of
the action in the United States Court of Appéa1s (
for the District of Columbia. The petition for |

review must be filed within sixty days of the action.
Review shall conform to chapter 7 ofrtit1e s_of the

United. States Code."
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INSPECTIONS
Delete Section 7 and replace with the following:

Sec. 7 (a) For the purposes of enforcement of the Jicensing

. requirements of this part, officers, employees, or agents_ﬁesignated

by the Secretary, upon presenting appropriate credentials and a
written notice to the owner, operator or agent in charge, are .
authorized to enter and inspect at_reasonab1e times, in a reasonable
manner and within-réasonable'1im1ts-any establishment licensed under
section 5 or in which recombinant DNA is present or is being produced.
Such an inspection may ex;end only to pertinent records, files, papers,
faﬁilities,'equipment and other items in the establishment that are
directly related to such 1icénse, possession or production to
determine:

{1) whether the establishment conforms to the regquirements

for obtaining or holding a license under section &: and

(2) whether the establishment conforms to any applicable

standards established pursuant section 4.

{b) Upon. completion of any such inspection and prior to leaving

- the premises, the officer, employee, or agent making the inspection

shall give to the owner, operator, or agent in.charge a preliminary
report which summarizes any conditions or practices-observed by.him
which, in his judgment, indicate a violation of the licensing require-.

ments of this part. He shall also hrepare a written final report of




EFFECT QM STATE AND LbCAL REQUIREMENTS

Amend Section 10 {b) as fo11ows.

Upon application of a State or p011t1ca1 subdivision of a

may

State, the Secretary shal} exempt from subsection (a) a
requirement of that State or po11t1ca1 subdiv1s1on app11cab1e
to recombinant ONA activ1t1es if he determines that the
requirement is, and will be amenistered so as to be. as
stringent as, or more stringent than, a requiremenf ﬁnder

“ this Act.” The Secretary may not withdraw any.suchiexemption

-for so long as he finds that éuch requirement remains unchanged

and continues to be so.administered.

:
i
i
Bl
i
N
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I
1

ENFORCEMENT

Amend Section 13 {t) (1}_as-f011ows: o

{b) (1) Any person who vio1ates a provisfon of th1s Act (other
" 'shall be 1iable:to the United: Statés for a

than 1n section 11) may be assessed a ewﬂ- pena%ty by the

civil penalty in:an-amount not to exceed:

Secretary of not were than $5 »000 for each vielation.

. Delete Sections 13{b}-(2) -and (3).
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‘The' Honorable Pau‘l
:Chatrman,;Subconmits
‘Housa' Commfttee. on»Interstate Ly Foreign Cc:nmrce
2407 ‘Rayburn-House: 0ffica Bulldi

_Nash gton, LD 05);

R ) ‘In response to your |
-__request fora o) effnitiy expre‘ss‘kon ‘of bur reconmendat.ions wWeare .

“ericlosing speetffic suggasted aendatory Tanpadge. % Some of these. proposals -

“are sufficiently. diff’arent vom provisions in ‘the bi1T to requireithelr being -

.set forth in their own style:> Others relate more divactly to'the provisfons

; of ‘the b1l and aré frnmes! n: the style ofw ‘the various sections of the bﬂt to
Y o

Dingour kestimdny e be‘Hef that effective contro!s on- Recomb'lnant
DNA msearch can: bednstttuted through. registration. and notification without the
.need for Federal Rrojéct” Lfcens“ure. s:ihile we still™feel thatithat is the prefer-
-able approach we have' -attemptedtte draft 'Iicensur'e provisions’ wh1ch would apply
to establistiments: at which Pecombinant: ONA” research might ‘be conducted., In~
“addition ‘to-provisions authorizingsthe: Ticensure pfestablishments,. wa haye =~ -
-addad other. provisions which would.require stha’ registration of Recorbinant DHA e
projects with the. Secretary "of HEW. ?n add‘lt‘!on “ag & basls- for the entire
regulatory: schemé ) we are suggest%ng that! ‘the’ Secretary of-HEW:be . clearly -
‘authorized:to promulgate standards for- the' ‘conduct. 'of ‘Recombinant YA research . -
‘applicable ‘to ‘all firms and Jnsﬂtutlons whethey pub]io or -private,.: These. . T
-5ame concepts seresincluded’ {n:H.f, 4759 undar Lhe "general: heading of «"Licensing '«
Requirements ;e fe rovisfons woyldit ) e‘ly‘ desig~
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(1)

401

ADDITIONAL FIHDIMGS .

Reconibinant DHA research offers great promise for the -

- scientific application of new technology tu many bip]ogical

{3)

(4)

“processes, including the treatment and prevention of various.
'a,diseasés;.,

@

ﬂeépaﬁgiBIe ﬁedanbinsnf'DNA rééearéh;shoﬁfd_be:encﬁufééed;' -
1t is necessary that industry, government and academic
scientists and institutions work together to achieve the
potential bénefffs associated with Recombinant DNA research;

The public interest will best be served by assuring that

~ appropriate safeguards carefully take into account scientific

freedom so that such research is encouraged, while at the
same time recognizing that the health and we]fare‘of the public
as well as those engaged in the research must not be

endangered;




IO

(b) Such standards shall not be Hesigned ar construed to
apply to genetic or other scientific experiments not involving fhé
use of recombinant DNA.

{c) The Secretary shall periedically review regulations
promulgated under subsection (a) and promulgate such amendments to
such regulations as the'Secretafy determines- te be necessary.

' {d) For the purposes of this part, the term 'recombinant DNA'
means molecules that consist of different segments of '
deoxyribonuc]eiﬁ acid which have been joined tbggther in cefl-free
systems to infect and replicate in some host ceil, either
aufdnomous1y or on an integrated part of the host's genome.

3
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IV. REGISTRATION QF RESEARCH PROJECTS

Any person who undertakes or is-responsible for undertaking
. a project involving recombinant DNA shall register the project

with the Secretary.




7
operator, or agent within thirty days of the comp]etiqn'of
the inspection y
' _(c} No officer, emplo,yee, or agent des1gnated by the

’ Secretary to enter‘ an estabhshment and conduct an mSpectwnj

pursuant to tms sect1on shall be reqmred to obtain a search'
warrant Fran any judicial officer pribr to entering any

estabhshmsnt and conductmg any 1nspection wh1ch is authomzed

by th1s sect1on
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Vil. " RELEASE OF PROPRIETARY INFORMATION

..Any information reported to or otherwise obtained by the_:
'Secretary.or his representative pursuant to this'A;t which fs' B
exempt from disc1osure.bursﬁaﬁt to section 552 of Tit]e_S.
'Unitedistates Code shall be considered confidential and shafl nbt
Be disclosed, 'Upon a Show1ng satisféctorj to tHé.Secretary by ény
person that any 1nformatjon, or portfnn thereof oﬁfﬁihed undér

_this Act by the Secretary or his representative either difectly or

indirectly ¥rom such persoh, wou1d; 1f made hub\ic, d{vu1ge
_1}_ tradé éecrets or 2} other prubriétary inforﬁation of such

person, the Secretary or his representative shall not disclose

such information and,disclosurethereofshall‘be'puniéhébie under

“section 1905 of Title. 18 U.S.C.
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We support licensing and inspection of facilities, registration of
research projects, and mandatory submission of reports. And, of
course, we endorse the promulgation of regulations based on the exist-
ing NIH guidelines with whatever modifications may be necessary
to make them applicable to all persons engaged in recombinant DNA
research, : : ' ' Co :

The use of institutional review committees or institutional biohaz-
ard committees, to approve and monitor DNA redearch is appro-
priate, in our view. Such committees have beén used as a matter of
routine in all of our research-based member firms for years. It is
important to note in this regard that the drug industry has decades
of expertise and experience in the safe handling of hazardous mate-
rials, including live viruses and bacteria, and is at least as sophisticated
and perhaps more sophisticated in these procedures as any other ele-
nient of the research community.’ . :

With many others, we believe that there should be a Federal pre-
emption of State and local laws in order to assure the uniform enforce-
ment of needed standards. Any proliferation of State or local laws .
and regulations could seriously impede the research which is neces-
sary to determine the poténtial benefits and risks of the new break-
through in technology. Elements of some or all of these provisions are
contamed in pending legislation and, in our opinion, offer a sound and
reasonable basis for the regulation for recombinant DNA research.
which will agsure the protection of the public and of the environment.

. There are provisions in some of the pending bills which we cannot -
support. The restrictions on patents in S. 621 and H.R. 3592 are
unnecessary and could work as a disservice to the public by discour-
aging research. We are generally opposed to specific limitations on’
the general patent laws such as those in section 6 of S. 621 and
H.R. 3592 which would preclude the granting of a patent unless the
NIH guidelines were strictly followed. The authority in the licensing
and other provisions of pending legislation will prevent such prob-
lems, This section of the bills seems also to sugeest substantially greater
disclosure of information than ordinarily required in a patent appli-
cation, We feel that demand for such disclosures would force or
encourage scientists to avoid the patent system and rely on their
common-law trade-secret protection. o

. These restrictions are therefore self-defeating and should be deleted
from any bills now under consideration. These bills, 8. 621 and ILR.
8592 would also impose strict liability on persons engaged in research
and could very well cause the insurance industry to reassess its entire
coverage for the drug industry and other industries. In the light of
the responsible record of the drug industry in dealing with these and
other potentially hazardous substances in research and production, we
feel there is no justification for this requirement. One of the pending
bills, H.R. 4759, would require that all P-4 and possibly P-3 research
he confined to one of 10 centers to be designated by the Secretary. of
HEW. In our opinion, a requirement that P-4 research be limited to
the first 10 centers approved by the Secretary is arbitrary and could
limit this type of research exclusively to Government projects.

.- If industrial and academic laboratories satisfy statutory and regu-
latory requirements, we see no reason why they should be excluded
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May.12, 1977

Hon. Ray Thormton, M. C,

Chairmian, Committee on Science and Technology
U. 5. House of Repregentatives

Washington, D, C. 20515

Dear Congressman Thornton:

During heafings before the Committee on Science and Technology on the
subject of recombinant DNA research on April 28, 1977, you requested
additional information on several points for purpeses of the record.

1 am pleased to provide the fellowing information in compliance with your
request which appears on pages 3137 and 3348 of the transcript.

1. A copy of the PMA-publication entitled "Administrative
Cfficers of the Member Flrms and Associates of the Phar-
maceutical Manufacturers Asgsociation',

2. PMA member firmes directly engaged in recombinant
DMA reszearch in their own facilities tnclude:

a. Hoffmann-La Roche Inc.
b, Eli Lilly and Company
c. The Upjohn Company

3. PMA member firms supporting recombinant DNA research
in academic institutions include:

a, Abbott Laboratories
b, Miles Laboratories
c. ‘SmithKline Corperation

4. The firm of Hoffmann- La Roche Inc, has announced plans
for the construction of a P-4 facility. It is our understanding
that such plans are being held in abeyance pending the cutcome
of proposed legxalatmn.

93-481 O~ 17 - 27
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. MEMBER FIRMS OF PMA

Abkott Lakoratcries

Abbott Park

North chicago, Illinois 60064
{312) 688-6100

Alcon Laboratories, Inc.
P.0. Box 1959
Fort Worth, Texas 76101
(BL7) 293-0450

Allergan Pharmaceuticals
2525 Dupont Drive

Irvine, California 92664
(714} 833-8880

alza Corporation

950 Page Mill Road

Palo Alto, California 94304
(415) 493-3200 .

Ames Company
Div. of Miles Laboratories, Inec.
1127 Myrtle Street
Elkhart, Indiana 46514
(219) 264-8111

Armour Pharmaceutical Company
Greyhound Tower

Phoenix, Arizona 85077

(602) 248-5230

Arnar-Stone Laborateories, Inc.
601 East Kensington Road

Mt. Prospect, Illinois 60056
{312) 255-0300

B.F. Ascher & Company, Inc.
5100 East 59th Street

Kansas City, Missouri 64130

(8l6) 363=5900

Astra Pharmaceutical Products, Inc.

Neponset Street
Worcester, Massachusetts 01606
(617} 852-6351

Ayerst Laboratories
Div. of Amer, Home Products Corp.
685 Third Avenue
New York, ¥New York 10017
(212) 986-1000

June, 1975

' t - . !
J.T. Baker Chemical Company

222 Red School Lane .
Philipsbury, New Jersey 08865
(201) 859-2151

Barnes-Hind Pharmaceuticals, Inc.
895 Kifer Road

Sunnyvale, California 94086
(408) 736-5462

Barry Laboratories, Inc.

461 N.E. 27th SBtreet

Pompano -Beach, Florida 33064
(305) 943=-7722

Baxter Laboratories, Inc.

6301 Lincoln Road

Mouzrton Grove, Illinois 600853
(312) 267-6900 .

Becton, Dickinson and Company
Rutherford, New Jersey 07070
{201) 939-9000C

Beecham Laboratories

piv. of Beecham Inc.

501 Fifth Street .
Bristol, Tennessee 37620
(615) 764-5141

BicQuest

P.0O, Box 2413

Cockeysville, Maryland 21030 -
(301} 666-0100

The Blue Line Chemical Company
302 South Broadway .

St. Louis, Missouri 63102
(314) 421-0900

Bowman Pharmaceuticals
Div. of Bowman, Inc.

965 Cleveland Avenue, N.W.
Canton, Chiop 44702

(216) 456-2431

Breon Laboratories Inc.
90 Park Avenue

New York, New York 10016
{212) 972-5812



Flint Laboratcries

Div, of Travenol Lahoratories, Inc.
200 Wilmot Road
Deerfield, Illinois
{312) 273=-3680

60015

E. Pougera & Co., Inc.
Cantiague Rock Road
Hickeville, New York 11802
(516} 681-1222

Hoechst~Roussell Pharmaceunticals
Incorporated

Route 202-206 North

Somerville, New Jersey 08876
(201) 685-20C0

Hoffmann-La Roche Ing.
340 Kingsland Street
Nutley, New Jersey 07110
(402) 464-6311

Hollister-Stier Laboratories
Horth 3525 Regal Street
Spokane, Washington 99207
(509) 489-5656

Hoyt Lahboratories

Div. of Colgate-Falmolive Company
633 Highland Street :
Needham, Massachusetts 02194
(617) 444-386L0

Hyland Division

Travenol Laboratcries, Inc.
P.0O. Box 2214

Costa Mesa, California 92626
(714) 540-5000

Hynson, Westcott & Dunning, Inc.
1030 North Charles Street
Baltimore, Maryland 21201

{301) B37-0890

Inclex Corporation

2300 Prudential Plaza
Chicago, Illinois &060)
{312) 527-541¢

Ivers-Lee

Div. of Becton, Dickinson & Company
147 clinton Reoad
West Caldwell, New Jersey 07006
(201) 575-900C

Ives Laboratories, Inc.
685 Third Avenue

Wew York, New York 10017
(212) 986-1000

dLi

Johneen & Johnson

501 George Street

New Brunswick, New Jersey 0B8903
{201) %24-0400 ’

Knoll Pharmaceutical Company
30 North Jefferson Road
Whippany, New Jexrsey 07981
(201} 887-8300

Kremers-Urban Company

P.O. Box 2038

Milwaukee, Wisconsin 53201
{414) 354-4300

Lafayette Pharmacal Inc.

522-26 North Earl Avenue

Lafayette, Indiana 47904
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Mr. TeHOoRNTON. Fine. : o

And in connection with that, I wonder if you might identify the
firms that you have described as being engaged in DNA recombinant
molecule research and the level of risk that, to the best of your knowl-
edge, those firms are engaged in. :

I believe you said three are currently carrying out the research and
that three others were planning to do so in the near future. Is there one.
that is planning a P-4 facility? - '

Dr. Apms, Yes; to my knowledge there are plans for the facility, for
a P—4 facility, Whether or not that construction has been undertaken
at this point 1 time I cannot say, Congressman.

I know there were some second thoughts following the great amount
of public controversy that arose. )

. Mr. TrorxToN. 1 think it would be useful to our subcommittee to
know who the firms are. Now that that relates to the general nature of
the legislation but rather to the nature of the interest that is being
expressed. It might give us some indication as to the character of the
firms that are moving into this area. Such information as you can pro-
vide us, we would appreciate.

Dr. Apams. I would be pleased to provide that to you, sir.

Mr. TrorNTON. And submit it, if you will, later for the record, I take
it that you view the NIH guidelines as being adequate protection to

“the public, as those guidelines have now been formulated.

Do I also understand that you think some statutory enactment of
those guidelines might be useful, or am I going beyond your testimony
in that statement ?

Dr. Apams. No. We endorse legislation and the promulgation of
regulations thereunder basing those regulations on the existing NTH.
guidelines, with whatever modifications may.be necessary so that they
can apply and will apply to other than NTH-sponsored research.

Mr. TrHornTon., What would be the effect of a State or local com-
munity establishing higher standards than those contained in a uni-
form Federal standard upon the private sector as to whether it would- -
conduct such research ? Would this have any effect as to your choice of
locations where research would be conducted?

Dr. Apams. T assume that it would, Congressman, if a local com-
munity posed a ban or severe restrictions, standards higher than those
which ultimately would be promulgated in guidelines, I think in order
to continue the research and continue the endeavor they might consider
a relocation of their research facility.

Mr. THORNTON. In that connection, it has been suggested in informal
discussions that there might be a rationale for some variation in stand-
ards from location to location based upon a scientific analysis. of the
risk, the benefits, and so on, and that this could be made judgmentally
rather than simply leaving that decision to an unreviewed local
determination. Do you have any comments with regard to that?

Dr. Apams. Let me respond in this way. We would hope that the
standards as promulgated, under whatever legislation finally passes
at the Federal level, would be adequate to protect the public against
what they deem to be or imagine to be the problems that may be
created, and that there would be no need for enactment of local ordi-

* pances or laws to regulate this type of research.



443

My, Beexwan. That is what we are suggesting. .
. Mr. Brown., Mr. Chairman. : '

Mr. Tuornton, I would be pleased to yield to the gentleman from
California, Mr. Brown, - : - S

Mzr. Brown. This issue raised some significant points. .

I would have some problems with local jurisdictions seeking to
regulate the nature of the biological or physical containment aspect
of DNA research. T do not think they are generally competent. There
are exceptions to this, of course. But on the other hand, the Supreme .
Court has upheld many times the right of local communities to
prohibit such simple things as a house, in the Pefaluma case, for
example. If they do not want more houses in Petaluma, you can’t build
them there. : '

And, obviously, they would have even greater legal authority in the
case of a facility such as a DN A research facility or something of that
sort, but that has to be distinguished from regulating where that
facility is built and the kind of protection that is built into it. Their
practice is to say, yes or no, you cannot have it. And there may be -
some other aspects of this power that local agencies have. But [
would want us to make some distinction here, because I would not
want to infringe upon that right, just as I would not want them
tinkering with something that the NIH had constructed in the way
of good national regulations for the protection that ought to be
built into one of those facilities: , T

Mr. Tuornton. I would like to comment and join in the expression
of views made by my distinguished colleague from California. '

It would seem to me that such rights of zoning and determination
of the physical safety of structures might well be outside the area
of regulation to which we are addressing ourselves. .And perhaps I
was ill-advised in using the example of a structure on an earthquake
fault as an illustration of the kind of problem. But I was trying to
get at the question of what method would be used to review a local
decision relating to the conduct of DNA recombinant research? _

Mr. Brenwan. Mr. Thornton, I think that we, as I am sure this
committee does, have a very serious concern about the potential iniru-
sion of government bodies here into the basic research endeavor. We
feel in this area that we are going a long way from our normal basic
position on this subject in suggesting that there is a role that govern-
ment can play in regulating basic research here. At the same time
we are quite concerned that localities or local government agencies
which just are not equipped to answer these questions about basiec
research and how to regulate it would make any number of mistakes
which would be harmful to the overall research proeess and it is hard
to factor out when you are taking about pipes and air ducts and when
you are talking about the basic research project. So I guess that maybe
we are talking about the same thing, that we think on the philosophical
point of regulating the research .project that there ought to be a
central force in Federal Government which would elear the regulation
of that, and on the other hand, the building or the air ducts and
water could well be regulated in any manner at a local level.

Mr. TaornTton, Dr. Adams, T was slightly concerned that your state-
ment seemed to be defensive against the possibility that PMA had

- made changes in its position. I would personally hope that the asso-
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We use the 10-liter guidelines just as the enrrent limi,

Dr. Apams. Mr. Hollenbeck, T have no idea. I have to assume from a
brief conversation with some of our scientists that we are in the pre-
liminary research stage at this point in time.

Mr. Horrenseck. And is there any guess or speculation as to what
types of production or types of products you may be engaged in
producing ? :

Dr. Apams. The technology has a wide application, not only in the
drug industry but elsewhere. I can name several for you. This tech-
nigue—and I think Dr. Johnson may testify on this later-—could well
be used as 2 means of producing insulin by fermentation rather than
by extraction as is the present case. This would be terribly important

"as we detect more cases of diabetes not only in the United States but

worldwide, because there is a finite number of hogs from which the
pancreases are obtained to produce insulin. It has an important appli-
cation there. _ : '

It might be exceedingly useful in producing a new species of or-
ganism that will produce better antibiotics, Tt would be exceedingly
useful in producing a number of natural products, for example, some
of the naturally occurring hormones and other products that at the
morent have to be extracted, for example, the pituitary extract. The
pitnitary is about the size of the end of my little finger, and it does not
yield much in the way of product and yet by this process you could find
the gene that produces this and combine it in making Jarge quantities
for whatever utilization it may have in medicine. The application
excites the imagination, because this does lend itself to many com-
mercial processes in fermentation and it does result in larger yields
than otherwise would be available.

Mr. Brown. Would the gentleman yield on that point?

Mr. HovrLenBECK. Yes.

Mr. Browx. One of the things that this committee has frequently -
mentioned as an area requiring additional research is the enhancement
of the nitrogen fixation process. : .

Is it a possible area in which we might use recombination DN A re-
search hopefully to find a new strain of bacteria that would process
nitrogen fixation capabilities ?

Dr. Apams. Congresaman Brown, I am told that there is a distinct
possibility. ' 4

It is mn the field of agricultural chemistry and we are not here to
represent them, but I am told that that is a very distinet possibility
and it has been mentioned a number of times in many of the articles
in scientific journals and elsewhere.

Mr. HorLenerck. There hag been some mention of biohazard com-
mittees, Do the three firms which are currently carrying out DNA
recombinant research now have such committees?

Dr. Apams. I cannot speak to that. I am confident that while they
may not have a distinet biohazards committee, they certainly do have
an institutional review committee that takes a look at the research
protocol and I do not think it would be any great jump for them to
make it an institutional biohazards committee to look at that as well.

Mr. HorienBecK. What is the association’s position on, call it “pub-
lic” representation on the biohazards committee ?
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Dr. Apams. Thank you, sir. -

Mr. Brown. On page 8 of your statement you refer to section 11 of
the bill S. 1217. T do not have that in front of me, but I assume that it
refers to some sort of discrimination against employees who report
unfavorable conditions or something of that sort in the laboratory.

Dr. Apams. I will refer your question to Mr. Brennan.

Mr. Brenxax. That portion of the Senate bill essentially provides
that there shall be no discrimination against an employee who makes
a statement or testifies or says something else which is offensive or in-
jurious to his employer. In order to protect the employee, it gives him
the right to come forward and say something of a derogatory nature
to a regulatory body or otherwise without jeopardizing his employ-
ment. .

Currently in the Occupational Safety and Health Act there is a
similar provision. It directs the Secretary of Labor to make an investi-
gation and if the complaint about discrimination is upheld, then the
Secretary of Labor makes a finding and forwards that to the De-
partment of Justice for the initiation of a court case for back pay. or
reinstatement of the employee if he has been fired.

That provision of 8. 1217 would give the Secretary of Labor the
authority on the spot to make the back pay determination or whatever
other—assess the penalty and then there would be a right for the em-
ployer to go to the court of appeals to determine whether or not the
Secretary of Labor's decision was arbitrary and capricious or other-
~wise unfair,

So, essentially what we are saying is that we do not mind the pro-
vision on discrimination against employees as long as you follow
what is in the current Occupational Safety and Health Act and make
the Secretary of Labor go to court about it rather than malke his own
determination. : ' ‘

Mr. Brown. It seems to me quite reasonable to expect that we have,
as nearly as possible, one standard set of procedures under those vari-
ous acts to handle that kind of problem. ' ‘

Mr. Brexwan, We do not see the necessity in recombinant DNA
research to change what was covered under the Occupational Safety
and Health Act. A

Mr. Broww. You raise a much more important problem, I think,
Dr. Adams, when you bring up the guestion of liability. This is an
increasingly significant problem, particularly concerning the health
profession in general. I guess malpractice suits can be included in
this general category of problems, and this has received a great deal
of attention. But we have this situation in connection with the swine
flu legislation where the legislation was held up until an adeguate
provision for Hability was incorporated in it, Of course we have similar
problems with nuclear situations, where under the Price-Anderson
Act, which has the Government assume certain labilities above a
certain limit in order to protect the public. It limits the liability of
the private industry, is what it amounts to. Do you anticipate that this
kind of a problem is going to be a serious one in this research and
development ?

Dr. Apams. I am going to ask Mr. Brennan to respond to your ques-
tion on liability. I think the concept of strict liability in a research
endeavor would be a disincentive for research, I suspect because of the
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results are the same as far as we are concerned. If the liability is
substantially expanded, either because of the number of people in-
volved or a change to strict liability, we are quite concerned that we
just would not be insured in this type of research. And we do not see
the concern there. .

Just prior to our testimony in the Senate, Senator Bumpers, who
I think first introduced this idea, testified about his bill before Senator
Kennedy’s committee, And he said that he really had introduced that
in order to assure compliance with the standards. They are tied to-
gether, if you do not comply. with the NIH standards then you are
accountable under strict liability., He said if the ultimate legislation
would assure that everyone would comply with the standards, he was
not interested in that strict liability business and would take it off.

Mr, TrornTon. Thank you, Mr. Brown, ' _ .

Let me amplify upon the last statement very briefly. The Senator’s
views are held in order to obtain compliance with the standards. Both
the suggestion of strict liability and also the patent provisions, which
would prohibit a patent from being issued unless there was strict
compliance with NIH standards, were looked upon as being a means
of ir;suring compliance with the standards, Is that also your impres-
sion ? : : :

Mr. Brenxan. That is right, Congressman., And as I understand
what Senator Bumpers was saying a couple of weeks ago in the
Senate in his testimony, it was that—and we agree with this—if a
licensure provision, as was written into the other Senate bill, was
enacted, then there would seem to be no need for the kind of restrie-
tiong that he was talking about.

Mr. TrornTox. He is very strongly in favor of imposing standards?

Mr, Brexwaw, Yes. :

Mr. TeornTON. M1, Dornan.

Mr. Dorxaw. The House has just gone into business so we may not
havetoo much time before a quorum call on the vote, _

On the Republican side we are supposed to be a bit more inclined,
though not as a general rule, toward a free market platform. T ran
on a platform against Government regulation at just about every
level. ' -

To be honest with you, with regard to the pharmaceutical industry,
I feel inclined toward severe Grovernment regulations, and this is
because of some facts that I gleaned as the host of a television talk
show over a period of more than a decade.

Some of the statement runs like this, that the drug industry in
the United States and throughout the world—and may I ask if
you represent also Roche Laboratories ?

Mr. Brennan. We represent their U.S. business, yes.

Mr. Dorxan. That throughout the Western world, and the United
States in particular, the drug industry produces three times the
amount of pills that is necessary for the medical profession to pre-
seribe, Point 1. :

Point 2, the medical profession prescribes double the amount of
pills that is necessary, particularly tranquilizers to women, and there
are now nearly as many men on valium, Meprobamate, Tibrium;
Quaalude or you name it, as there were women on these pills. -

§3-48: O -7 - 28
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Mr. Dor~van. Gentlemen, because we do have a vote coming up,
let me close this way. Every Congressman wants to think he 1s open-
minded. We are the people who unleash the regulators on this country.
T think the United States is being regulated to death, and it is destroy-
ing the market. I do not look for conspiracy or for any industry to lie
really blatantly to Congressmen or to consumers. Could you furnish
me the information on some of these points I have made, so that I
can, with an open mind, evaluate some of the serious decisions we are
going to have to make? The most serious among them, I believe,
will be licensing firms, laboratories, generically, rather than licensing
each specific project. : )

There are very few Congressmen that have, say, the scientific
knowledge of Congressman Brown. Could you furnish me the over-
production statistics as your industry sees 1t and scme comments on
whether or not doctors, particularly in the fie}ld of tranquilizers, are
being lax to the point of negligence in preseribing pills? 11l make a
subcomment to my statement that it appears that women are being
treated in a very chauvinist way. They get kicked out of the office
with & pill preseription, whereas a man is told, “Henry, pull yourself
together, get a grip on yourself.” Could you also comment on this
whole area of drugs coming into this country through covert sources,
the Mexican warehouses? If you could get me some information and
background on that, I'd appreciate it. I remember vividly Howard K.
Smith announced over ABC that valium and meprobamate had been
put on the dangerous substances list. I could only concur whole-
heartedly in that, because I know that one community that I have
some familiarity with, the Hollywood motion picture community, is
totally “pilled” out of its mind. Tranquilizers are such a joke, that
Hollywood’s No. 1 producer, Norman Lear, wrote 2 scene in one of
America’s highest rated television shows, a kidnaping scene, where
the police officer turns around to the crowd and asks “Does anyone have
a valium” and the firemen on the scene, the police, the newsboys, the
shoeshine boy, everyone in the crowd re&c]lm)ed into his pocket and
came up instantly with a valium pill. It is 2 big joke.

I do not think it is funny, because I know some people whose lives
are being destroyed by tranquilizers. . ' :

So, could you give me some information so that I can approach this
subject of DN A research to assure that the pharmaceutical companies
in the years to come will not be the most regulated industry ¢

Dr. Apams. We will attempt to provide that information for you,
Congressman.

I would like to correct one thing in the record. You used a term
:;da,ngerous for valium.” All drugs are dangerous. It is a controlled
rug. : '

Mr. Dornax. Those would have been the words that Howard K.
Smith used on that show, That was a year or two ago.

Dr. Apams, It is a controlled substance, and it is now scheduled,
valium and meprobamate.

Mr. Bren~van. He might have just said what you said, dangerous.
But Dr. Adams is saying that it not the term of art.

Dr, Apams. It is not the term of art, it is a controlled substance and
it isscheduled. : : ' o
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Dr. Jomwson. Thank you very much. I appreciate your courtesy in
permitting us to appear and have an opportunity to offer our com-
ments.

I am Dr, Irving S. Johnson, vice president of research, Lilly Re-
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combinant DNA. research. Accompanymg me is Mr. John M. Holt,
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. Imight add, Mr. Chairman, that inserting a piece of foreign DNA
in such an organism is not a far step from chemically moditying the
existing DNA, and to a degree this technique can be viewed as an exten-
sion of the procedure which hag been going on for many, many years.

It is also possible that DNA recombinations may produce hormones
and other medically useful proteins. The biosyntheis of insulin which
has been mentioned several times before this committee, is one pos-
sibility. In some instances, we may be able to produce significant

uantities of materials as a contingency measure to prevent future
shortages. In other instances, we may obtain therapeutic agents which
are commercially nonexistent today. 7

I think Dr. Adams referred to human growth hormone as one of
these possibilities, Interferon, factor 8 and antibodies are examples,
and there are many others that can be suggested.

Concurrent with these programs, Lilly scientists have closely fol-
lowed both the technical developments and those considerations which
have led to public concern regarding the utilization of recombinant
DNA techniques. We watched with great interest the plans for the
Asilomar Conference and would have been happy to participate in
discussions at that meeting, :

In fact, I tried to do so. Industry was not represented at the Asilo-
mar although industry possesses a great reservoir of techmical skills
relating to fermentation processes, biologic containment and infec-
tious diseases. Industrial research scientists could have made substan-
tive contributions,

- It is my personal opinion that some of these considerations might
have modified some of the approaches taken at Asilomar., '

Mr. TaornToN. May I ask how you sought to participate at that
meeting ? _ ' ' .

Dr. Joanson. I am not sure I did it correctly, Mr. Chairman.

I knew one of the organizing members of the committee personally
and T called him by phone and asked him if we could participate. I
do not know who he talked to or who he consulted with. He called
me back and indicated that he thought that the thing had been so
well formalized that there really was not any opportunity at that
date. - ,
Mr. TrornToN. There was no letter or formal rejection, just an in-
formal comment ? '

Dr. Jounson. Noj there was not.

We have also observed the development of the National Institutes
of Health guidelines and we followed the guidelines on a voluntary
“basis in our research activities. In Jarge meagure, we endorse the guide-
lines but feel they could be improved from the standpoint of protec-
tion of proprietary information as I will note later in my comments
to you. ‘ : . .

Lilly has also shared its interest and the fact that is engaged in
recombinant DNA research with its employees, its shareholders and
the local community through interviews covered by newspapers, tele-
vision, radio and national magazines. . :

I think that we have provided you and your staff with some of the
examples of these, and I will not burden the record with their insertion.

I have personally arranged on at least two occasions for television
cameras to come into our laboratory where this type of research is
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What we demonstrated was that there- was no difference in' anti- -
biotic sensitivity among these four strains. There was a 10,000-fold
difference at the extremes in their pathogenicity for mice. My point
is that we were able to measure pathogenicity and able to analyze it. '
We do this sort of thing routinelp, and further demonstrated that E.
coli, the organism’ which gets a lot of criticism in this area, has been
used safely for pilot scale production and fermentation of thera-
peutic materials.- This is equally true of the other organism,
pseudomonas. : : S S

Have I answered your question, Mr. Chairman?

Mr. THorNTON. Yes, sir. ' : :

Thank you. : :

Dr. Jorxsow. Organisms producing toxins have long been used in -
the field of immunizing biologicals. Although individual accidents
may have occurred, significant health hazards have not resulted from
this work. - S _ .

(2) The concept of insertion of “foreign™ DNA causing antibiotic
resistance has been raised. This has been discussed. This concern indi-
cates a lack of knowledge of the mechanism of antibiotic action and
the development of resistance. Almost all antibiotic agents act by
interfering with cell wall synthesis at some step. If the organism pro-
duced through recombinant DNA tfechnology can still make a cell
wall, it should theoretically still be sensitive to some agent. If it can-
not make a cell wall, it will not be a viable organism; that is, it will
‘not continue to live and reproduce. S -

I might also point out that the mechanism of an antibiotic resistance .
is essentially the development and synthesis by the microorganism of
enzymes to bio-degrade the antibiotie. It has evolutionary significance
to the bacteria. Bacteria have been isolated from the so-called virgin
antibiotic areas, in the middle of New Guinea, for example, where
antibiotics have never been used. They even then had the ability to
degrade penicillin and other antibiotics. But for no other species is
the ability to degrade an antibiotic of any evolutionary significance,
and it has never been demonstrated. I think the possibility of insertion
of a piece of DNA from a cow or fruit fly or what-have-you in order
to induce that mechanism of resistance is very unlikely.

(8) Much of the recombinant DNA laboratory work contemplated
‘will be done with organisms of the type described by Dr. Curtis of
the University of Alabama in his testimony before this committee.
These organisms have been engineered to assure biological contain-
ment; that is, they will “self-destruct” if for some reason they are
separated from the laboratory environment. In addition, other or-
ganisms are being considered by the NIH for certification which have
an even higher safety factor. _ ) :

" (4) Doner DNA used in the work we have been engaged in at Lilly
involves organisms which do not produce disease in man, such as
streplomycetes. N

(5) Work with certain disease-cansing agents has been forbidden
by the guidelines and we feel that these guidelines have been followed
by the scientific community and certainly have been followed by us.
There appear to be no practical benefits or medical reason to work
‘with organisms in those categories prohibited by the guldelines. -
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hazards committee, The legislation should also provide for inspection
of facilities, for reporting requirements, and as I have already noted
for the protection of confidential data.

CoMMENT oN Apvisory COMMITTER

Mr. Chairman, although we did not mention an advisory committee in our
statement, we feel that any Federal legislation should provide specifically for a
National Advisory Committee to assist the Secretary of HEW in matters involv-
ing recombinant DNA policies. Such a commitiee should include individuals from
the public, from Government service, academie institutions, private industry, and
agriculture. Their background and experience should include public health, in-
dustrial research, biochemical engineering, agriculture that is persons experienced
in plant and animal genetics, as well as representation from the field of economics
and law. Probably one-third of the group should be scientists who by training and
experience have knowledge of recombinant DNA research techniques.

I might say that T have no problem with the lay public understand-
ing of recombinant DNA technology from the conceptual viewpoint. I
think where they may have difficulty is in the quantification of some
of the problems associated with this technology. :

In our view, the results of recombinant DNA research should not
be subject to special patent restrictions. It is our understanding that the
committee will examine patent questions associated with this work at
a later date, and we will forward comments to the committee in con-
junction with that hearing.

In that regard, Mr. Chairman, my legal associates have called my
attention to House bill 6249 submitted by yourself and Mr. Teague In
regard to comprehensive Government patent policy where you recog-
nize clearly, I think, from the statements in that bill that patents are
a stimulus to research and a contribution to the public welfare.

Mr, TraornToN. That is certainly the reason that patents were men-
tion in the Constitution of the United States. The thought that by pro-
viding an opportunity for innovators to reap a reward from the inven-
tion, was considered to be important enough to be included in the
Constitution. And our Federal Constitution does not, I think, merit
any inattention,

Dr. Jorwson. I agree completely.

I hope the foregoing comments have been of assistance to the com-
mittee and I will be glad to respond to any questions,

[ The attachments to the statement follow :]
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Mr. Chairman and Members of the Ccmﬁittee, I am Irving.s.
Johnson, Vice President of Research, Lilly Research Laboratories.
I have administrative responsibility at Lilly for all preclinical
biological research directed toward pﬂarmaceutical products'for
human medicine, including Lilly's work to date in recombinant DNA
research. Accompanying me is Mr. John M. Holt, Secrétarf and

General Counsel of the company's Pharmaceutical Division.

Lilly has been engaged in the research, development, dis-
tributiog, and production of pharmaceutical products for many
years and of agriéultural and cosmetic products for a number of-
years. The company has a strong commitment to research and has
at preSent in excess of twenty-six hundred scientists and tech—~
nicians involved in its research programs. Their activities have
made possible a wide variety of products which have benefited

both human health and agriculture.

Lilly supports the enactment of.legislatiOn to provide ap;
propriate public health and envirommental safegunards for recom-
binant DNA research. In this regard, Lilly endofsés the views of
the Pharmaceutical Manufacturers Association as expressed by Dr.

Adams and Mr. Brennan in the Asgsociation's testimony today.

Qur purpose in aépearing is not to provide a commentary on
recombinant DNA research technology. The Committee has had
excelient testimony from Dr. Maxine Singer and others on recom-
binant techniques. We will comment briefly on Lilly acdtivities

in the recombinant DNA research field; the nature of industrial
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Concurrent with these programs, Lilly scientists have closely
followed both the technical developments and those considerations
which have led to public concern regarding the utilization of
recombinant DNA technigues. We watchéd with great interest the
plans for The Asilomar Conference and would have been happy to
‘participate in discussions at that meeting. Industry was not
represented at the Asilomar although industry possesses a great
reservoir of technical skills relating to fermentation processes,
biologic containment and inféctious digeases. Industrial re-

search scientists could have made substantive contributions,

We have also observed the development of the National
Institutes of Health guidelines, and we followed the guidelines
on a volﬁntary basis in'our research activities. In large mea-
sure, we endorse the guidelines but feel fhey could be improved
from the standpoinp of protection of proprietary information as

neted later in these comments.

Lilly has also shared its interest énd_the fact that it is
engaged in recombinant DNA research with its employees, its
shareholders and the local community throﬁgh interviews covered
by newspapers, television, radio and national magazines. 1In.
addition to these interviews, I héve personally arranged for
television viewing of our labcratories on several occasions. I
participated in the recent public discussions conducted by the
National Acadeny of Sciences on recombinant DNA technology. We
might also note that in May of 1976, Lilly convened an inter-

national symposium on the possibility of utilizing recombinant
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pathogenic ‘for man have peen used in ﬁﬁe'fermentafion
"-of. therapeutic agéﬁts on & productioﬁisﬁéle; Organisms ¥

producing_toxins.have:iong been used-in'the‘fiéid:of

immnniziné biologiéaléf' Aiﬂhough_inaividual acecidents ) ﬂ

may have occurred, significant health hazards. have not

resulted from this work. -

{2) The concept of insertion of "foreign" DNA causing
antibiotic resistance has been raised. This concern
indicates a lack of knowledge of -the mechanism of

_antibiotic action-and the development of resistance..:
.AlmOSt—allrantibiotic agents act by inteffering with
cell wall synthesis at some step,i If the drganism
produced through recombinant DNA technology can still
make a cell wall,” it should still be theoretically"
‘sensitive to some.agent. If it cannot make a cell

! -ﬁall, it will not be 'a viable organism; that is, it
will not continue to live and reproduce.

(3) -Much of the recombinant DNA laboratory work contem-

. plated w@ll‘be done with organisms of the type de-
scribed by Dr. Curtis of the University of Alabama in

‘% his testimony before this-Commiﬁtee. These organisms

have been gngineered to assurerbiologicai containment;

that is, they will nself-destruct" if for some reason

they are separated from the laboratory environment. In
addition, other organisms are being considered by the
NIH for certification which have an even highe: safety

factor.
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The possibility of premature disclosure of .research programs
and accomplishments:with a possible loss of patent rights in the
U.S5. and abroad will discourage industrial commitment to the new

recombinant DNA technology.

In an organization such as our laboratories, incentives are = -
important to encourage participation in research programs at that

point in time when new technology develops.

For example, Lilly's early involvement in tissue culture
permitted its participation in the -development of poliomyelitis

vaccine. Other examples could be' cited.

‘We trust that the Congress will carefully evaluate the need
for confidential treatment of proérietary information resulting
from private research activity. We might note that the Iﬁter—
agency Task force considering recombinant DNA legislation also

recommended that proprietary data be protected.

Pending Federal Legislation

As noted earlier in this statement,,Lilly supports the
enactment of a federal statute in this field. We feel such an
act shoﬁld‘place the regunlation of recombinant DNA research under
the Department of Health, Education; and Welfare. The act should

provide for licensure of all facilities engaged in recombinant

DNA research with- appropriate authority for exemptions from

licensure reguirements for those activities that do not involve

. public health or environmental hazZards. Consistent with the
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LILLY 1S
. .. RESEARCH AND DEVELOPMENT

. A
Most of the producs, including the most importsnt ones,.
offered by the company today have resukted from its exten-

. give ressorch and development u..oﬂ.u:_. .

Viorldwide research in tha life scisnces is conductad by the
Lilly Ryssarch Lanoratoride, a division of the company.

This. resmacch is concermed primarily with the discovary or
identification of synthetic. chemicals and natural products
and their effects on living organisms—tuman, plant, and ani-
inal.

Efforts are dirscted toward the discovery of products 1o pre-
vgnt 3nd weat disestes in humsan beings and animals. and to
increase the efficiency of piant and animal food production
as well at to impeove the quality of cosmatic preparations,

.
Research efforts-stress the swudy of plant hormones and
egents to affect the growth and heslth of plants and encom-
pass rasearch relating to <kin care and treatment. .
In the search for compounds that ‘will cure or alleviate dis-
esses, speciab emphasis 3s placed .on cancer, infectious dis-
eases, Parasilic dispases, and diseases of %mh:n_on::e. cardios
vascular, nervaus, and gasirointestinal systems.

Resaarch relating to human health can alse be applicable to
animal haalth problems, as in the case of agents to cure infec-
tious disesses.

‘_._ the agricultura’ sci h l are gin
tha areas of plant physiotogy and a.mnnam control,-anima nu-
trition and reproduction, and veterinary medicine.

The ult aim of h and davelopmeni projgcts is
impraving the quatity: of living by préventing or combating:
iliness, reducing the time and thus the cost of hospitak care..
snd helping incresse the world supply. of food and fiber, ,
In addition to-research activities in Lilly laboratories, the
company sponsort and underwrites the cost of research by
independent organizations and contracts with others'tor the
_ performance of research in their facilities.

May, 1976

. Major Hesearch Facilities

The safety and effectivensss of new products are established
through: clinical evidence gathered from physicians, hospitals,
medical schools, and other research organizetions in . this
country snd numerous other countries,

- Research Personnel

Approximately 2,475 people, including a substantial number
who are physicians ang scientists halding graduate or post-

. graduate degrees and highly skilled technical personnel, sre

engaged in research and devalopment activities.

One of the many indicaticns of the mq:_u.mnm of these men and
wamen is thair contribution 1o the world reservoir of scien-
tific knowledge through the presentation of 320 scientific
papars, on an average, annually. ’ .

Research and Devetopment Expenditures

In the past 10 years, $660.7 m
search and ‘development by Eli |

ion has been spant on re-
Ity and Company. In 1975

alone, the campany expended approximately $304.3 million.

These annual. expenditures sveraged approximately 9 percent
of the company’s eonsolidated net sales in the last five years.

Lilly Research Laboratories and the Lilly Laboratory for
Clinical Ressarch at William N. Wishard Memorial Hospital,
both in Indianapolis

Greenfield {Ind.) Laborataries
Lilly Research Ganwe Limited, 2t Windlesham, Engand

Agricultural field research stations jocated 53:&.9; the’
United States and abroad

Besearch Accemplishments

Major successes and achievernents of Lilly research ana devel-

- opment in the past half-century include:
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1954

1955

1956

1957

UL

1o produce a tong-acting penicillin, Lilly scientists dis-

covered procaine penicillin G. 1t combined eese of ag-’

ministration and relative freedom ._:u_.: um.: <<:r  pro-
longed mn._cz. .

Hlotyein®—More than one hundreg thousand fungl
were isclated from soil mm_.:v_mn and tested in Lilly lab-
oratories before this E__n_maﬁmn:::.. an A
found.

Synthesis.of Lysergic Acid—At a time when there was
& worldwide shortage of natural ergot alkaloids, which
ere essantial in obstetrics, ¥ organic chemists suc-
ceeded in synthesizing lysergic acid, a basic compound
in the structure of these alkaloids. Chemists had been
trying to achieve this feat for mare than thirty-five
years. ) : ’

Salk Poliomyetitis Vaccine—As early as the late 1940's
Lilly scientists had begun to investigate the then-new
field of tissue culture, the technigue of growing animal
tissue cells in a nutrient chemical solution. This experi-

anca in tissue culture later enabled the Lilly company -

to play a leading rola in mass-producing poliomy
vaccine. Between the year preceding the vaccing's in-
troduction and 1969, the number. af reporied cases of
paralytic polio in tha United States dectined frem
18,308 to 20. .

N-Cilin®—An oral penicillin stable in stomach ‘acids,
penicillin-V, was introduced undar the trademark V-
Cillin®. It rapidly achieves therapeutic concentrations
in the blood that are significantly higher than those
produced by equal amounts of aral panicillin G.

Glucagon—Among the scientific “firsts” achieved by
Lilly researchers was the purification, crystallization,
and' chernical structure determination of a pancreatic
hormone called “glucagon,” This basic resgarch pro-
gram alsp established the usefulness of gtucagon in
treating patients wha suffer symptoms because of low
blood sugar. Glucagen was marketed in 1960,

Carvon®—A nine-year search culminated in the intro-
duction of Darvon, a EEmZ accepted prescription drug
for alleviation of mild to maderate pain,

Rygromix®—The feed additive Hygromix cantains

hygromygin and is used in controlling intestinal worms .

in both goultry and swine. It was the first worm-<on-

_trol agent that could be fed continuously.

1958

1960

1961

1962

Rables Vaccine—-A safer rabies vaccine, produced in
embryonated duck eggs, was discovered by Litly scien-
tists. It was the first commereially availabiz vaccine for
human use for which the rabies virus was grown in
nonAnervous tissue. As a consequencs, it is virtually free
af the ._um_.m_c.gn factor” that sometimes causes paraly-
sis and death during treatment with conventional ra-
bies vaceines.

Srructure of Erythromyecin—The siructure of erythro- .
mycin, ong of the first.of a new class of antibiotics |
knewn as the “macrolides,” was determined.

llosone®@—A derivative of erythromyein, this oral anti-
biotic. provides dependable absorption.

Vancoein® HCI-A Lilly-discovered antibiotic, Vanco-

cin HCY was introduced to combat resistant strains of

Staphylococeus aureus. It is m.@ncm:__.__ lifesaving in

patients whosa infections are resistant to other anti-
biotics,

Dichloroisoproterenol —The first bata-adreneroic bloek-
ing agent was discovered: It has led to the development
in cther labaratories of related compounds that are .
useful inmanaging heart disesses, including angina
pectar;

Brevital® Sodium—The company's gontinued interest
in the barbiturates led to the introduction of zhis po-
tent. iniectable, barbiturate anesthetic -agent of ex-
tremely short duration of action. it has come.to be
widely used in mzom» surgical procedures, including
dental surgary.

Velban®—Eli Lilly and Campany, which had been en-
gaged in fundamental cancer studies for morz than
four decades, introduced two néw weapons in the fight

against cancer. The first was Velban, an alkaloid de- "

rived from the periwinkle, for the treatrnent of general-
ized Hedgkin's diseass and a rare type of malignancy
calfed choriocarcinoma, 1t marked the first time that
an alkatoid from a plant was used in cancer therapy.

Tylan®—The antibiotic Tylen was discovered by Lil
ntists and introduced for Lse exclusively in animals.
ls in.tha control of respiratory disease in poultry,
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1975 Nebcin®-Nebein, used &n tho treatment of 2 broad Tretlan® (trifluralin, Elanco)

range of mfemlons‘ was intrpduced in Ihe United Tylan® (tytosin, Elancol
Sta\es. . . vancoein® HOL-tvancomycin hydrochtarids, Lilly) .

Pl . V-Ciltin® {phenoxymethyl penicillin, Lilly}
" Rumansin®—The company began marketing Rumensin Valban® {vinblastine sulfate, Lilly)
for use in feedior cattle, 25 2 product to increase feed R B

efflclencv

1976 Natfon®-Nalfon is'a nonsteriodal, anti-inflammatory
compound indicated far relief of the signs and symp-
toms of rhelumatoid arthritis and in the long-term man-
agement of the disease, ) :

Amytal® {amobarbital, Liliy)
Amytal® Sedium (sodium amobarbital, Lilly)
Avemvt® HCI {nartriptySine hydrochtoride, Lilly}
- - Batan® {benefin, Elanco)
-+ v Brevital® Sodium {sodium methohaxital, Lilly)
Coban® {monensin sodium, Elanco}
Cordran ® (flurandrenclide, Dista)
Darvon® {propoxyphena hydrochlarida, Lilly)
Dolophine® Hydrochloride {methadone hydrochloride, Lilly}
Crelban® (dromostanolone propionate, Liliy}
Duraciltin® A.S. (starile pracaine penicillin G suspansion, Lilly)
‘ Dymelor® {zeetohexamide, Lilly)
1 Dymid® {diphenamid, Elanco)
Ergetrate® Maleate lerganovine maleste, Lilly)
¢ Hygromix® (hygromycin B, Elanco)
; latin® Linsulin, Lilly)
| Uosone® {erythromyein estolate, Dista)
Netycin® lery thromycin, Cista)
Kefiox® (caphalexin, Litly)
Keflin® teephalothin sodium, Lilly}
Kefzot® [sefazolin sadium, Lily}
Marthiolate® {thimerosal, Lilty)
terycaine® Hydrochloride [piperacaine hydrachlaride, Lilly)
Nalfan® (fenoprofen calcium, Bista)
Nebein® (tobramycin sulfate, Lilly] |
Onecovin® lvincristine sulfate, Litly)
Paarlan® fisgpropalin, Elanco)
Protamine, Zinc & llstin® {protamine zinc msulm suspenslon.
Lilly)
Rumensin® {monensin sodium, Elanco) .
K Seconal® (secobarbital, Lilly)
Spika® ltebuthiuron, Elanco}
_Surfian® {oryzalin, Elanco)
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Alelld TODE ATHE . 2E gaal,

September 29, 1976

Donald S, Fredricksoen, M. D.
Director

Public Health Service
National Institutes of Health
Bethesda, Maryland 20014

Dear Dr. Fredrickson:

We appreciate the opportunity to provide our views and comments on
the patent policy considerations regarding DNA research raised in your
September 7, 1976 letter,

The scientific, moral and social responsibdilities of the scientific
community in the new field of recombinant. DNA research and development have
been the subject of much discussion in recent months. - I know that you are
generazlly familiar with the PMA's September 22, 1976 testimony before the
Senate Labor and Public Welfare Committee on this subject. Enclesed is a
copy of our statement in which the PMA notes its support of the general
.approach of the June 23, 1576 Naticnal Institutes of llealth "Guidelines for’
Regearch Involving Recombinant DNA Molecules." The pharmaceutical industry
supports the concept of these voluntary guidelines, subject to minor
modifications. The research-based drug industry will vndoubtedly have few
problems in achileving full compliance with the spirit of the guidelines. :

The PMA, and- its member companiés, also strongly support the present
system of laws in the United States. for protecting intellectual property’
rights. The United States patent law is an essential aspect of intellectual
preperty right protection in this country, and we oppose any attempts to
weaken this system to the.detriment of both the public and the research and
development commmunity. OCur support of the United States patent laws in
providing an effective incentive to conduct research-and to develop research
results to commercial applications encompasses borh Government and privately
funded efforts.

Representing manufacturers of prescription pharreac zcals,
meadical devices and diagnostic products
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which comply with appropriste Govermmental guidelines on DNA research. It
would be objectionable for the Pepartment to "approve" particular licensees
to to Mapprove" gpecific terms or conditions. in any licersing agreements
with particular licemsees. : -

. As to those Government-funded institutions which -do not operate
under an IPA,. the Department should condition the pranting of ownership to
identified inventions on the institution’s willingness to (1) abide by
Governmental guidelines and (2) license only these concerns which also comply
with these guidelines.

Agaln, we appreciate the opportunity to comment on this very important
aspect of DNA research activities., -We will be pleased to discuss with you in
greater detaill our recommendations of this area 1f you have.any further -
questions.

- . : _ E Resﬁecﬁfully submitted,
C. fJgseph’ stetler ‘

' Enclosure’ : o -
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Industry scientists immediately recognized the potential applications of this new
technology to many biological processes, particularly ia the fielde of medicine
and agriculture, and more specifically in the production of important drugs

irom natural sources. It is also well recognized by scientists in the drug indus-
try and elsewhere that there are potential risks inherent in this new technelogy
and that great caution must-be exercised in seeking its henefits for mankind. We
believe the drug industry has the proven acientific experlence and ca.pablht\r to
exercme that judgment,

Recombinant DNA reésearch has been, and will continue to be, the subject of

much debate on the question of balancing scientific freedom to pursue new 'ave-
nues of research on the one hand, and the need for peer review and compliance
with voluntary controls 'on the other. We believe that these two concepts are com-
patible and are accepted by responsible scientists and management in the drug
-indusgtry and by other elements of the scientific community. To this end, it is

our opinion that a good start has been made in the "Guidelines for Research In-~
wolving Recombinant DNA Molecules!, published in the Federal Regmter on

July 7 by the Nat:.onal Institutes of Health.

As you may be aware, representatives of the drug industry took part in'a meet-
ing called by the Director of NIH on June 2 of this year, On that occasgion, as
the PMA spokesman, I said that our member firms would respond to the request
for critical review of the guidelines and that immediate steps would be taken to
convene a panel of experts for that purpose. That panel has since studied the '
question and, in addition, we have requested comments from all of our member
firms for submission to the Director of the National Institutes of Health by the
due date of November 1.

We commend the NIH for establish{ng guidelines and, particularly, for its efforts
in Beek1ng a_consensus within the scientific community and from the publu:: and
private sectorsa. Research in this field holds- great promise, "and it is fair to ex-
‘pect that the same innovative geniue which led to its discovery can also design
.systems to'control it through peer review and physical and biological containment.

It is important to' note that the drug industry is one of the most sophisticated
scientific institutions engaged in the handling of biohazardous materials, Some
PMA member firms have.long experience in working with pathogenic bacteria,

. ¥iruses, rickettsial and other pathogenic microbiclogical organisms. For ex-
ample, the entire technology of vaccine research and prodixction requires intimate
knowledge of bacterial and viral gepetics and is based on rigid adherence to ap-
propriate levela of physical and 'bmlogxcal contmnment

Another example - - thé use of drug-resistant organisms to test new antibiotics

and other chemotherapeutic agents against these strains of pathogenic microorga-
nisms, Such fesearch has led to the dlBCOVGI’Y of lmportant new medacxnes. 1t has
not relul!:ed in any pubhc hea}.th problems. - ’
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There is little doubt then that the drug industry will be able to meet appropriate
standards for physical and biological containment levels of recombinant DNAre-
gearch and development, In fact, a fail-safe system and a favorable benefit-.
risk ratio have already been established,

The PMA, Expert Advisory Committee, which was convened in. July-agrees that :
the spirit and intent of the NIH guidelines are quite acceptable, The panel further
agrees that with some minor modifications, pharmaceutical firms would have few
problems in applying the guidelines to their own research programs, Based on
responses to date to our request for comments and subject to these minor modifi- :
cations which do not involve elements of risk:ox safety, it is fair to agsume that . -
PMA member firms will voluntarily comply with the guidelines,

In no instance wae there any indication by our panel that the gmdelmes were inad-
equate to provide the necessary and desirable safeguards, Nor were there any
reservations about industry's ability to comply with the proposed containment
levels., It was alsc the consensus of the panel that the.creation of recombinant : .-
DMNA, biohazard and/for research committees to review.and approve rescarch .
projects would pose no sericug problem to industry and could be quickly imple- :
mented. Review of the records of the meetings of such committees present no
serious difficulty, except insofar as such minutes might involve proprietary or
trade secret information. Sich records should not necessarily be made public,
but they could be made available to appropriate authorities where confidentiality
could be guaranteed. We do not view those features of the guidelines which might
impinge on such intellectual property rights as insurmountable.and trust that satis-..
factory modifications to the guidelines could be achieved,

The only other major concern of industry would bé the restfiction on velumes of
greater than ten liters, Such a restriction would be unrealistic in any scale-up
opetation for production purposes. We recognize that the guidelines are primari-
ly directed to small-scale research but provision must he:made for commerciak
application as technology expands and the state of the art changes. . .As-in.the case. .
of trade, se¢rets and proprietary nghta, we believe modifications or exceptions .
can accommoda.te thlﬂ CUnCerﬂ-

93-481 O - 77- 30



The particular ‘provlulons -ofithe; Guldellnes whu:h l.mpa.ct on intellectual
‘property xlghts and volime restrictions are those.which impose forma- -
lized approval and’ rapox‘tlng requirementa ‘on the principal investigator -
aa cutlined la the. chapter ‘entitled. "Roles and Responsibilities' FR 1(41)
131 on page 27920, and related’ portions of the Guidelines, . We believe
‘that an acceptable mechanism can be worked out for keeping your ofiice
currently advised of the ‘extent of involvement of .PMA member firms in’
recombinant PNA regearch w}thout the neceulty for. auch formalized pro-
cedures Qur membex ﬁrms, _which are so anga.ged “could: assuro your-

" office of the exlatanca of’ 1natltutlonal biohazards commltteea, ‘a concept

" which the.industry has: already endo:sed. u ‘Minutes of the meatings of such, '’
2 committaes :

duld‘ be, made a.vallabla in an ed:tad form’ which would’ provlde '
' the aafegua.rds whtch’ are: oonsldered' necenary to.protect intellectual ' .
' property nghts and at. tha, same timo provlde the neceasary assurances of .

i compliance with. the uafel:y provmiom of 'the Guideltnes regarding’ physical

-and blologlcal containment levels.: .Such minutes could be made available -
. to appropriate officials of your'office, provlﬂed that' 'the information_thus T
pravlded would be protected from public duclouure S -

lt is" auggaated thal: the. details concernlng a.llowable exernptmna from the ’
requtrementa, as publishéd, ¢an:best be, dlscunsed at & meeting batween -
_‘representatives.of your - oﬂ.’lca the PMA and affectéd member flrms as sug- _
gested earlier by Dr JiJohn G »Adams ‘of our staff. Iam confident that such
& meeting will aatla{acmrlly reaolve the administrative problems involved

! and achieve your purposa in- aasurlng compllance with the Guidelines by the
' pharmaceutical. Induatry. M‘We are pleased to offer our cooperation in your .
’ offorts to provide guidance in this new ‘and important field of research and
will look forward ;o hear g

: he near future concermng the
abuve iuggestlon. =

5;;1l¢‘gr;alf yours,

' ¥ C. JpEep_li -Sl:etler -



For example, the major questions being studied
by the Lilly research staff, and the thousands of
related questions, change regularly as new informa-
tion leads to the refinement of some questions and
the abandonment of others, Here are just a few of
the major long-range questions we are currently
trying to answet:

* Can we induce your body to create its own

anti-infective agenis by influencing the

amount and type of antibody'mblebu!és se-
creted by cells that reside in your bone mar-
row? '

*

What factor will trigger your body to synthe-
size a substance that makes it difficult for
fatty deposits to adhere to the interior wall
of your arteries?

¥ (an we identify the mechanism that cénfrols
the reproduction of normal body cells and
fails to do so in malignant cells?

* What chemical will act selectively on the en-
zymes in a soybean plant to improve the ef-
ficlency with which the plant uses sunlight

~to produce the carbohydrates essgntial to.

growth?

* Can we induce microorganisms that produce
their own nitrogen compounds for self-made
fertilizer :in the roots of some plants to do
the same sort of work in the. roots of other
planis? :

* Can we change the characteristics of cextain
organisms to permit'thei’n to thrive in the
intestinal flora of cattle and hogs, thus re-
ducing substantially the livestock’s need for
expensive feed?

Finding the answers to these and another thirty
or forty questions similar in scope, divessity, and
complexity constitutes the major efforts of the

. Lilly Research Laboratories, It is a massive effort,

involving more than 2,600 people—that’s atmost
pine times as many people as are in this room’
today—and requmng well over 5100 million a
year

0bv1ously, such an undertakmg must be guided
by some basic principles and strategies. Let me
briefly mention what we think are the unportant
gutdelmes in our research program,

The starting point .is supetior people. 'I'hey-.
must combine mtelhgence with technical trzining,
mluauve with perseverance, ingenuity with cau.
tion, personal enthusiasm with scientific conserva- .
tism, and irtellectual freedom with organizational .
needs. Underlying all of this, of course, we encour-
age a fierce and personal sense of scientific integ-
Hty.

With such peop_le, we ¢o not hesitate to em-
brace the strategy of attacking the truly challeng-
ing problems. The emphasis of Lilly research is
directed toward the solution of significant and per-
vasive problems in human health and agriculture.
In such a strategy, we know that three basic condi-
tions prevail;




pounds and, on occasion, capitalize on pure
chance. One compound originally thought to have
use against iumors in humans dlsappomted us in
this regard, Further screening of its activity, how-
ever, re\rﬁg'aaled its ability 10 combat enteritis in
swine, a use for which it is now being extensively
tested. '

“New research. techhiques, of coursé, dre vital to
new research accomplishments.” One”new tech-
nique, called recombinant DNA, or genetic splic-
ing, has stirred considerable controversy about the
risks compated to the benefits—not unlike the con-
troversy that has ceniered-around the experiments
of scientific groundbreakers from Louls Pasteur to
Jonas Salk.

Genetic materials—chromosomes and genes—are
cor_nposéd of DNA, which almost eil living things
use to store their hereditary information and di-
rect all their normal life processes. Man now has
the actual ability fo recombine this genetic materi.
al in some bacteria and the. theoratical ability 1o
recombine hereditary characteristics of plants and
animals. This presents the great hope of altering
organisms to the enormous benefit of mankind.
Certain risks are attendant to the process, but we
believe them to be quite low. We believe the risks
are assessable as the technique evolves and that
they are manageable by competent, conservative,
scientific techniques. We support in pringiple the
guidelines established by the National Institutes of
Health and foliow them meticulously. It would be
unfortunate, indeed, to have restrictive legisiation
on this research, as it would on other research.
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Basically, of course, what science is looking for
is knowledge, and man’s progress for twenty cen-
turies or more has been built on the acquisition
and proper use of new knowledge. To eliminate a
field of research because of the possible (and
widely exaggerated). dangers of knowledge would
coniradict the very purpose and value of scientific
research, :

Perhaps now you have a better understanding
of ail the talent; time, effort, money, and techno-
logical; systems that fuel the Lilly research effort.
As shareholders, you may also be wondering about,
the practical results of such a massive program.
Before making any comuments about results, let me
remind you again of the unpredictability of sci-
ence and the leng odds against tesé compounds’
becoming marketed products. At this point in
time, we have moze than thirty new compounds
being evaluated by carefully controlled use in hu-
man medicine and agriculture. The new drugs for
human medicing are undergoing clinical trial usage -
in patients. Some of them are being evaluated for
thekr effectiveness in the treatmerit of major dis-
ease problems, such as heart disease and arthritis.
Others are being tested for use in significant, but
not widely oecurring, medical conditions, such as
psoriasis. As they have been for decades, new anti-
biotics are an important part of our ctinical testmg
PrORTam. - :

In the field of apriculture, the new agents for
use in crops and animals are being evaluated in
realistic conditions outside the laboratory, For
crops, these tests range from the rice paddies of
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Introduction -

A new froptier has opened i brb!oy/b&I; sci

ence. Through a series of spectacular developments. .

that date.from_the. breaking of the genstic code in .

1953, man now has the theoretical ability o re-_.. .

combine the: genetic material. from different spe-
cies of plants and. animals. This presents the great

hape oF altering these organisms. in.ways that are .. i

highly beneficial to mankind. Yet it also raises the
question of risk, of the potential for negative ef-
fects from scientific procedures that have such far-
flung application. '

The possible risk from such ressarch seems to
vary greatly with the type of experiment. Thus, i
1974, leading American biologists called a mora-
torium on certain genstic recombinations until
safety guidelines could be developed. The two-year
moratorium ended last Jume, when the National
Institutes of Heafth issued their recommendations
on the subfect.

Concern and, inevitably, some misunderstand-
ing continue, however. Thus, Congress is now
holding legisiative hearings on genetic recombina-
tions, and, In recent months, the news media have
often discussed the benefits and possibie risks
from such research. To provide shareholders with
background information on the general subject
and also to explain Efi Lilly and Cempany’s own
work in this area, the company presents the fol-
lowing interview with lrving S. Johnsen, Fh.D.,
vice-president of Lilly Research Laboratorigs.
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‘How is foreign DNA inserted into a bacterium?

Scientists have recently discovered a whole
new class of enzymes that can cut and splice the
long DNA molecules in specific ways.. The com-
puunds work with genetic material from any
source. They are used to attach foreign DNA frag-
ments to- the DNA of either bacterial viruses or
plasmlds. The latter are bits of DNA that exist
apart from the chromosomes in certain bacteria.
Under the right conditions, plasmids.and viruses
have the capacity to enter the .bacterial cell and
then. reproduce themselves once inside. When
linked appropriately to a piece of foreign DNA,
they will carry it into the cell and reproduce it
along with their own genetic material.

What do you gain from thns?

Suppose, for example that the foreign DNA
fragment was the gene that codes for a specific
hormone, such as insulin. You might eventually
develop a new strain of bacteria that could synthe-
dize it directly: This coutd be much more efficient
than the current system of extracting the hormone
from the glands of animals, At the very least, it
wolld supplement the supp!v avaﬂable from ani-
mal sources.

There's a who'e range of other possibilities, of
course. Certain soil bacteria, for exampte can con-
vert atmospheric nitrogen into mtmgenous com-=
pounds that plants can use as food. if the gene

group responslhle for this process could be incar-’

porated mto Wheat or other r:rops, they rmght
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eventually be able to pull their own nitrogen ferti-
lizer out of the air.

The pracucal benefits sound fantastu: Does the
techmque have any appllcatlons in basic research?

Yes, and they're tremendously important. Re-
combination techniques, for example, can be used
to map the chromosomes of an organism. This
means to locate the specific gane or genes resporisi-
ble for various functions, such as photosynthesis
or control of cell replication. When ‘the gene of
interest has been located, the same technigues can
then be used to produce it in quantity for addi-
tional ‘studies: The mapping of chromasames will
lead, almost inévitably, to new biochemical infor-

mation about disease processes of all Kinds.

DNA recombinations can alfso help us tearn
how cells turn their genes on and off in producing
the endless array of compounds needed by the or-
ganism as @ whole. Knowledge of this kind, for
example, will probably-be necessary befare we can
actually. transform bacteria into little production
units for antibiotics or hormones. The important
point here, however; is the synergism that comes
with new basic information.” A clarification of
gene-contral mechanisms, when combined with ex-
isting knowledge, could easily generate a totally
new lead or m5|ght in another area.

Great! 'Bﬁt hoﬁv about safety? Do the NIH guide
lings really give adequate protection?

The majonty uf blologusts feel that the gulde-
lines, though consenratlve are reasonahle given the
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The safety p es sound But what
are Lilly’s current research interests with- recom-
binant DNA?

We're atternpting, amorg other things, to use
the new techniques with antibiotic-producing mi-
croorganisms. Our objective Is ta create modified
organisms that can either synthesize new and bet-
ter antibiotics or produce an existing one more
efficiantly. This kind of work isn't entirely new.
Lilly and many other laboratories have been modi-
tying organisms with chemical and p'hysmal agents
for years.

Lilly also hopes to use DNA- recombinations
to produce hormones and other medically us¢ful
proteins. Some of the compounds we have in mind
are simply not available in any significant quantity.
at the present time. With others, our main objec-
tive will be to produce thern more efficiently.

In closing, Dr. Johnson, could you mention a few
of the long-range possibilities from research with
recombinant DNA?

0.K. But remember, the time frame on such
things is impossible 1o predict. And many develop-
ments may never occur even though, from our
present viewpoint, they seem almost inevitable.
Scientific revolutions somehow never seem to pro-
duce all that’s expected of them in their infancy.

Probably the most significant thing about
DNA recombination is the enormous increase in
. basic knowledge it can provide, Eventually, _for 2.3
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ample, it could lead to a complete understanding,
in strictly chemical terms, of pathologies such as
cancer, heart disease, rna!fuhctiuns of the immune
system, and even the aumg procass itself. Knowl-
edge of this kind, obviousty, is our best hope for
real progress |n all these areas

How about some of the more tangible benefits?

The theoretical possibilities—and, remerber,
that's afl they are at present—sound like pure sci-
ence fiction. Some of the things most frequently
mentioned are: tailor-made migroorganisms for en-
ergy preduction and poliution contrel; plants that
are resistant to diseases, pests, and drought; a
whole range of hybrid plants, such as a “pomato™
with tomatoes above ground and potatoes on its
roots; beef cattle, swine, and poultry designed for
taste and efficient production; completely new
species, of plants and animals; and, finally, cures
for genetic diseases through replacement of the de-

fectnre DNA,

Nqne of these things is just around the corner.
Some may not even be possible. Society as a whole
may ‘eventually find others undesirable. Nonethe-
less, it is time—in my opinion=—tie begin a cautious.
exploration of this revolutionary research technol-
ogy that science has provided. The potential bene-

. fits are enormous and the risks, though somewhat

indeterminate, can be assessed and managed by re-
sponsible scientists, '
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Decisions
on economy.:
will affect
our future

This s the tast in a series of articles dealing witl:
Hre basic coricepts of the Arterican economtic

The series was prepared following a
widde stirvy fivaloing people from all walks
of fife. The study revealed that Ameficans have
basic faith i thetr econvmic system. It alsg
indivated that many people have diffioulty
describing how the syshem works and how they are
invalved f ie. This las! article discnsses the
chorces Hiat will kave 1o be wade in ifre use of our
econommic resources. . .

In this brief descriplion of our AmdTican -
economic system, we have tried to answer
basi¢ questions: What are the special roles of
CORSUMErs, producets, resources, and
governments? What principles affect how it
works? What are the dimensions of our
ceonomy?

The need for choiced

In answering questions like these, it becomes
obvious that our economic system is nota

perfectone, Allof our needs and desires
cannot be fully satisfied — nor will they ever

This concept applios to all economic choices.
For instance, in our own Eves we make
choices like these:

Spending for things today, or saving for the
futire. .
Brlancing sponding for food, clothing. and shelter
against spercing for entertanument and recreation,
Underiaki

be ina world of limited

Throughout history, many secieties have
attempted to soive this problem by dictating
whatindividuzl needs and wants should

be —and by controlling how these needs and
wanlts are met. Yet economic freedams and
personal freedoms have a way of
interlocking. When individuals are told how
they must conduct their economic lives, and
where there are obstacles to such economic
freedoms as spending choices and career
choites, personal freedoms arc inherently
invelved. .

In the American economic system,
decision-making is shared by .

1g extra work, or spending that twe on
Teisure. -

Cormparing the potential benefits of higher
educal ithe the cost and saprifices it normally
yequires.

‘There are alsc key public issues that require
choices: :

How muich government fnvoluemen
econonty is necessary for its continuted well-being?
It what areas should there be less imvolvement? Tn
uat areas, morc? .

Houw eait e Balance national growth withs -
couservafion of natural resolirces and protecion of
aur envi ? : B )

producers, and governmients. Qur
challenge — and privilege — is to make-wise
choices in our wse of economic resources, ko
bestsa lisfy our private and public needs and
wants, now and in (he future.

Considering alternative benefits

What benefits do we gain when we make a
particular economic decision — compared

with the benefits we might have gained by

making another? We must always consider
the alternatives.

What we are discussing is an economic
concept known asopportunity cost, When
mited resources are used, some bepefits are
gained, but some arc aso sacrificed, So there
is a ""cost” invoived in our choice.

- 41 Lilly News '
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Hari can we coaluate the long-term econontic and
socid costs and benefits of varipus government
pragrams? -

How cart we hold down inflation and yet stinpulate
Hre economy and cxpand employment?

Hour can wwe preserve the bepefits of cor petition i
Guy American econpmic systen and still meet the
sodds of the Tess Jartunate?

Answers to such queslions as these arg
anything but simpla, Yet these issues directly
aifect our own future, our children’s future,
and our nation’s, Under gur Amevican
econemic and political system, such answers
depend upen the choices we all make,

For 200 years, America has prospered,
defended individual freedoms, offered hope

and %wo_.aq..:« 1o peapte from many lands
and of many beliefs, and met clrallenges with.

confidence and determination,

Our econoimic system has been a major
element in this tradition. This system must
<conlinue to be a vital source of strength and
achieverment if we are to maintain our
progress in the years to come, -

PR

Itis hoped that this series of articles has given

you a better understanding of the American
conomic system and how you play an
important partin it. This series will be
worthwhile if it has increased your desire to
learn more aboul our economic system and ko
use that knowledge to make better economic
choices for yousself, your family, and your

nhation as it enters its third century.

Thesc articles, serialized from a booklet —
The American Economy . . . and your part in
if — are reprinted with permission of the
publishers. Prepared by The Advertising
Couneil, Inc., and the .5, Department of
Commerce in cooperation with the U.S.
Department of Labor, the booldet is stilt
available in an extremely limited qua
Lilty employces free of charge from the
Employee Ci ications Dep 3
MC339, Eli Lilly and Company, P.O.
Box 618, indiznapelis, IN 46206.

Special thanks to Ron Hydell

(MC-au ual services), whose line
drawings illustrated this series.




Burfon E, Beck

Burton £. Beck, a member of the Board of
Directors and former Lilly president, died
Sunday, March 27, in Hawaii.

Mr. Beck, 59, was presldenl frum April 1969
until his retirement in 3
January 1972. He was
elected ko the presidency
following four years as
axeculive vice-president.
Since his retirement he
had been a raricher at
Soroita, Ariz.

Richard D. Wood, Litly |
Board chairman, said:
“Burton Beck wasa

mam of great talent and energy. He combined
strong metivation and hard wock with an
unusuaj skill in working with people to
manage change ina grnwmg worldwide
business.”

Beck was bom in Indfanapolis Jan. 31, 1918,
and attended the former L'ark School, where
pated in foetball, basketball, and

T

relauor\s in 1958. A year later he was elected a

© member of the Board of Directers and became

president of Eli Lilly International
Cotporatior. He played an active rolein
directing Lilly Interriational's affairs by .
personally visiting most of the affiliate
companies abroad, 25 of them at that ime,

Following his experience with the
international business of the company, he
was named group vme-pres:der\t of

and di 1 Y
opetations in 1964, :
Al the Hme of his retirement, Mr. Beck wasa
member of the exceutive committes of the

Former offlcers Beck and Koffenberger d1e:'.

Wash, A third daughter, Sacah Jane, diedin.-
1986, -

Mr. Beck's father, Earl Beck, alsoa
long-service Lilly employee, was exzcutive
vice-president at the time of his deathin- -

James E, Koffenberger

James E. ger, Tetired vi
and former member of the |3
Board of Directors, died .
Mareh 10 in Sarascta, Fla.
Mr. Koffenberger, 60,
reu:ed in 1974 after

Board and was chai of the

board for Elanca Products Company. He also
waa a member of the board of directors of
Lilly International and was chairman of the
board of ditectors of Elizabeth Arden, Inc.

During the dme that Mr, Beck headed the.

‘company’s pérsonnel activities, the Board of
¢ Directors approved the Lilly Employee

Savings Plan, animproved retirement plan,

he

track. He received a Bachelor of Arts degree
in psychology from Cornell University in
1939 and joined Eli Lilly and Company asa
trainee that same year, He later worked as a
time-study observer beforz entering the
United States Army in January 1942.

A baltery commander in the field artillery
wilh the 80th Infantry Division, Beck saw-
action in France, Austria, and Germany. His
decorations incheded the Purple Heart and
the Bronze Star, He was discharged as a
major in early 1946 and retumed te the
company in April, Later that year he became
the first commander of the Eli Lilly and
Company Amerimn Legion Post,

Beck’s first ass:gnmems after the wat weare
chief of placement and wage studies and,
later, chief of ineentives and job evaluahon
He was promoted to assistant manager of
methods and standards in 1948 and became &
staff assistant to the vice-president of
production in 1951, The following year he
was pamed executive director of persommel
and public relations.

Mr. Beck became vice-president of industrial

dditional holidays, and a liberafized
vacalion program.

From his diverse axpenen::e. Mr. Beck

deveinped a broad view of the functions and
bilities of a large He

believed: “A business is not just a creature of

leting a 35-year Lilly
Cl]l'ECL
Born'in Cineinnati, Mr.
Koffenberger was
graduated from high
school therein 1934 and
received a Bachelor of Sdence degzeein
pharmacy from the Cincinnati College of
Pharmacy in 1938, :

He joined the company in 1939 as a sales
Tepr in , Ky. i
duly in World War I, M. Koffenberger
served in a hospital specialty temitory in
Cincinhati and in the product prometion and
sales training deparlment bcfurc being

Pproduction and prefit. Tt provides i
social and work satisfactions for its
employzes. It's a continuing source of new
products, new technologies, and improved
living standards. Today, more than ever
bétore, business serves the needs of society
asawhole.”

Mr. Beck assumed numerous civic, business,
and educational responsibilities in addition ko
his career with Eli Lilly and Company. He
was a member of the Park-Tudor Foundation
and was chairman of the finance committec
of the Lilly Endowment, ine., board of
directors. He was president of the Fairand

_ Rodec Assodation of Sonoita, Ariz.

Mr. Back met his wife, the former Bettie Ann
Puatnam, of Cleveland, while both were
skudenls at Cornell, They have twa

nn, of I i
and Mrs. Tlmcthy T. Tombr\sun. of Seattle,

named. of the Memphis district in
1953,

He retumned te ccrpcrale headquarters and
held positions in sales, industeial relations,

and merchandising. He was elected - ;
vice-president of market development in 1965
and to the Board the follown’\g year,

Subsequent posilions he held were |
vice-president of sales, vice-president of
marketing develepment and planning, and
vice-prasident.of corporate aifairs, his

. position al the imd of his reticement. -

Mr. Kofferberger was a member of

Kappa Psi, professional pharmacy fraternity,
and Fhi Chi, pharmacy honor society. .-
Survivors include his widow, Dorothy; a
daughter, Mrs. Ross Herrick, Jr.; and a son,.
James E., Jr., a Dista sales. representab\'ein

*llinois.

Annual Report for 1975 receives inte‘mational honors'

The company’s 1975 Annual Report, “The -
Fust One Hundred Years,” has been

played in two of the most pr .
graphic shows.in the country: the Chicago 76
exhibition at the Chmgu Civic Center and
Art Direction Magazine's Creativity 76
exhibition at the Conrad Hiltor i Chxcagu
and at the New York Hilten. The report was

- designed by Design Associates of

Indianapolis, which entered the annual
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repartin the competitions.

Out of thousands of entries judged for the
Chicago ‘76 show, enly 200 ave chosen fer
display. Acceplance inlo the show is the
award, and each accepted piece is considered
awinner.

“Entries in tye Creativity 76 show include

catalogs, Jogos, book designs,.promotional
pieces, anneal reports, and television

commercials. The competition is international
in scope, open toall visual professionals, and
scen by thousands of people. The 1976
Annual Report was one of 400 winners, all of
which are published in Art Direction’s Antudl,”
which is considered an indicator ofexcel.len:e
in advertising.

In both competitions the judges lock for
cuncept. copy, art, pholography, and
as well as graphic d
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Dr. JOHNSON I think that isa dlﬂicult and complex question. I will
try to answer it as explicitly as I can. I think the intent of the regu-.
lation of the bills pending before the Congress and the intent of the
guidelines is not really to restrict research except for the forbidden
areas. Our problen, in terms of disclosure of what we hope to do in
great detail is the matter of patents on proprietary information. We -
have no problem on disclosure and registration on a confidential basis:-
We do this now in many of our endeavors, but particularly with the
FDA in terms of an investigational new drug filing. This informa-
tion, however, in a highly competitive industry, if published in the
Federal Register, for example, does give information to..our com- |
petitors and this is a highly competitive. industry and that is what
we are primarily trying to avoid. We do not have any nefarious
schemes to do anything that is evil. We would like to be able to protect
an investment. And this is a very significant investment. :

Mr. TrorxToN. Of course, isn’t that what a patent 1s supposed to
do, to protect you while requiring a disclosure ?

Dr Jomnsox. That is correct.

And in terms of production, in my ‘talk at the National Academy_
of Science open forum. I outlined some testing procedures which
~ I would advocate for any organism which mlcht go-into production.

We are perfectly able to assess, in our labomtomes -the pathogenicity -
of an organism, its sensitivity to antibioties—and we ean easily assess
in the laﬁomtory its ability to colonize the intestinal tract. We domany
of those things routinely. We do it with great containment and we:
can do it with immuno-deficient animals, with germ-free animals and
we have a high capability to investigate any potentlal risk. We can
do so and if Such a risk existed, we would have to ask very serious
_questions about. risk versus benefit and we would ask people to par-
ticipate with us in this discussion. :
One other observation I might make about mdustI ial work in thls
- area, while we are still ehscussmo the legislation and guidelines, is. .
that in the United Kingdom, as T am sure you are aware, their regu- -
latory apparatus is already in place and operating. There they opera.te
under the Official Secrecy Act and industrial protocols are submitted
for approval in terms of safety. Patents have been applied for already:

by United Kingdom companies. T am not advocating that approach |

necessarily. I am just indicating that it is already in place and operat-
ing and that the United Kingdom has significant industrial capacity
in this area. I also understand that many of the Western European
" countries intending to go to that type of organization, the so-called
GeMag ornranlzfltlon T have suggested that one of the primary areas

of industrial application of this technology is in the fermentation area.. .-

Countries like Japan have-a highly developed fermentation industry
and have no guidelines at all. I would have to assume that they: are
proceeding in this area with great dispatch..

Mr, TrornTox. I believe that the 1nst1tut10nahzatn n. of the stmd-
ards in England has resulted in some rather strict penalties being
attached to violations of the standar ds, as well. .

- Dr. JounsoN. I spoke recently, within the last month, in fact, to a
member of the United Kingdom GMAG Comimission: He did not in-
dicate any such thing to me, .1 do not know whether by omission or not,

Mr. TrornTon. It was related to us in earlier hearings that there
were some sanctions in the form of fines and. other penaltles.
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try, have made to anticipate and eva,luate the hazards of the research
_and take the proper protective steps as reflected in the Asilomar Con-
ference and the NTH guidelines, But I have not been yet able to fully -
satisfy myself that there is ongoing an extension of that process. What
we are sometimes describing are impact analyses and technology assess-
ments that look into the future as to what will happen if we are
completely snccessful in what we do. And we do it very safely. And we
create whole new industries. We release whole new strains of new.
“bacteria, and we get to the point where we can affect the genetic traits

of human beings or hlorhel mammals. Has there been that kind of

analysm—or maybe it is too much to dignify with the term “an-
alysis,”—“speculation” might be better—in an effort to anticipate what
will happen 150 years down the road ¢

Dr. Jou~son. I think your comments about assessment are very
pertinent in this admlttedly very controversial area and an area that
has been highly polarized or politicized. _

I do not think there has been any careful assessment by everyons,
I regret that, because I think one can make a careful assessment
And T think you can come out ¥with a rather good feelmg about it. Let,
me give you a couple of examples. .

There has been considerable concern when we first sent men to the‘ '
Moon that we would bring back horrible pestilences. My personal
assessment, of that was that it was very unlikely. I considered the’
fact that the Moon was operating essentially in a vacuum, that it was
extremely cold, there was no evidence of water and by assessment
as to whether life might be there, at least as we know if, was that it
was very unlikely. In splte of that, Mr. Brown, the Government spent,
something like $40 million in trymg to prowde for that eventuality.

And T have to say I was amused as T saw the capsule come plunging . '

into the ocean, a rubber ring was put around it, a frogman swam over,
opened the door, inhaled deeply, and said, “Tlow are you? Are you
OK? That is not aseptic tec{;mque In fact if these ‘gentlemen
brought something baclk, it was already in the ocean and in the lungs
of the frogman. As they got aboard the ships, their hands were clasned
and arms were thrown around their shoulders and so on and so forth,

T think you can make similar sorts of assessments in this area. .

Mr. TaornToN, Andthen they put them into isolation.

Dr. Jouxson. - You are absolutely correct.” .
But £, coli, for example, which has been used for years in hlmdreds
and hundreds of laboratories, has not caused épidemics of diarrhea.

and other things. Tt has been used as a‘tool for genetic research.
I have indicated that I think that the mechdnism of antibiotic
resistance, if you make a careful assessment of it, makes it highly

unlikely that the insertion of a piece of foreign DNA "would necessarlly o

give the ability to degradeé antibiotics to E. oli. Tt still has to make & -
cell wall. T think you can make careful assessment of the probablhty
that this will occur.

In my talk to the National Academy of 801ences forum T indicated
a rather rigid-series of tests that one might put such an organism
through prior to its being submitted for any type of productlon ‘

Mr. Broww, You are respondmcr rationally. And it would be better
for people in this field to do so. The reaction of Congressmen which
are frequently neither la,tmnal or better 1nf0rmed— '




genes from nitrogen fixing bacteria can be put into plants and
whether they will be able to function if that is done is unknown.
These things have not happened yet and T think that a great many of
these things in all probability will not happen. When some new tech-
nology develops its utility, usually lies somewhsre between two éx-
tremes. It is not as bad as the pessimists think and not quite as good as
the optimists think. Ttg utility, is usually somewhere in between and
I think it will be true of recombinant DNA technology also. . :
Mr. Brown. You might just give us on-behalf of your industry
your reflection as to what would be applicable 75 years.— L
Dr. Joowsor. Let me say one other thing about the agricultural
area. To my knowledge the only research in ‘t%is area igin t%’e Depart-
ment of Agriculture. I am not aware of any industry. involvement in .
this area at all. A T
Mr. Brown. The National Science Foundation is supporting re-
_ search in this aréa, very likely. - _ : - .
Dr. Jouwsow. I expect so. e
Mr. Brown. T just want to conclude by commenting that there are '
many people, some in Congress, who feel that we do need to make
these kinds of future, analysis-type of projections, and we have made
them in connection with some of our eurrent developments. When we
initiated them a generation ago, we might have structured the de-
velopment a little bit differently. e -
Thank you. . R . E
Mr. TrorNTON.: Thank yon, Mr. Brown, for a very excellent line
of inquiry. R . . : o
I think it might be useful, pursuing that just a step further, te
consider for a moment the difference between two possible utilizations
of this technique—and I believe Mr. Brown first brought this to the
attention of our subcommittee.. One of these is where the recombined,

genetically altered microorganism is released and performs a function, .

such as nitrogen fixation. The alternative is the one which you ac—
cented in your testimony, I believe, where fermentation or the growing
of yeast, or some such process, is used and the product of the process,
for example, insulin or an antibiotic, is separated from the organism
and the organism itself is never, at least hopefully, intentionally
released,: - - ... : . . ' )

Dr. Jornsox. It is destroyed in the process.

Mr. TaornTON. It is destroyed in the process. Do you think that
there is a significance between those two uses? And is that distinetion
recognized in the guidelines? _ . _

Dr. JoansoN. My personal view—and I am speaking primarily as
a scientist in this regard—is that there is a distinction and I think
- that the guidelines do not really speak to the matter of plant research .
and agricultural research, in any great detail largely becanse there is
no experience as yet in that area. All of the experience has been essen-
tially in putting a few genes from fruit flies or a few other erganisms
into E. cold. The-technology, while it exists in theory, to do the things
you are asking about, Mr. Brown, no one has yet attempted to do. I
assume people are thinking about it. There are great technical diffi-
culties associated with that and the technigues which have been used
go far and the amount of work that has gone on mav well not be
applicable to the plant and agricultural area, Different technology



Dr. Jonwnsow. That is correct. There are several techniques that
achieve something like this which are not included in the guidelines
and my personal feeling is that they probably should not be either.
One is cell fusion, where one just chemically has the ability to make
two cells fuse and form a common genetic pool. What happens in the
laboratory in. this case is that much of that.information is lost because
it does not have any evolutionary advantage to the fused organism.
That organism normally does not divide and does not multiply. I have
mentioned chemical change by ultraviolet or X-rays or things of this
sort. It is not covered in the guidelines, nor do T think it should be.
‘We have had many years of experience with it and again, you dlter
native DNA by this technique and that is not a far cry in my mind
from inserting a piece of different DNA. The native DNA that you
have chemically altered is different, it is not natural.

In terms of natural combinations of DNA, T might also observe that
many of these do not really function well, for example, when you try
to cross species, you can cross lions and tigers though they usually
are not fertile, But when you try and cross species very broadly, you
do not get viability and you do not get multiplication. And I think
that is a good guideline which has been set up by some higher au-
thority which seems to function rather well.

Mr. THORNTON, In that regard, I think this might also help me to
understand what is involved here. I had the idea, as T started these
hearings, that you were indeed making transpositions of a great
chunk of genetic material in one organism into another organism
and ending up with a higher organism of some kind which might look
like neither or both. The impression ¥ am now getting is that the level
of achievement or research currently is that the parent, the main unit
which may be E. coli, remains an E. ¢oli, that it does not change and
become something else, but it has some additional genetic information
added toit: -

Dr. Jornsox. That is right. Which may or may not function in some
way. :

Mr. TuornToN., Which may or may not funection. .

Mr. Browx. It mayv be a blue-eved instead of a brown-eved F. coli.

Dr. Jomnsox. I think, if you inserted the gene for bovine insulin,
go.r example, the £. coli, that you would not be able to extract milk

romit. ‘

Mr. TeornToN. The next thing then T was a little startled yesterday
to learn that a gene, the information that we refer to as a gene, may
contain a number of bits of information drawn from totally different
parts—

Dr. Jomnsow. This is the overlapping information. )

Mr. TrorntoN. Overlapping or discontinuous information which . .
may be present to cause a particular function to occur. :
~ Dr. Jounsox. This is very new information and wonld probably
not have been recognized if research in recombinant. DNA had not -
been going forward. And there is bound to be new information and -
new thoughts as this work progresses. I think that it is compelling
that there continue to be flexibility on enidelines and regulations based -
on the information as it comes forward, which may lead us to be more .. -
striet, which I doubt, or may well suggest that we have even over-




SCIENCE POLICY TMPLICATIONS OF DNA -~
RECOMBINANT MOLECULE RESEARCH

TUESDAY, MAY 3, 1977

House or REPRESENTATIVES, *
CoMMTTEE 0N SCIENCE AND TECHNOLOGY,
. SUBCOMMITTEE 0N SCIENCE, RESEARCH AND TECHNOLOGY,
Washington, D.C.

The subcomm1ttee met pursuant to adjournment, at 9:10 a.m,, in’
room 2318, Rayburn House Office Bulldmg, Hon Ray Thornton.
{chairman of the subcommittee) presiding. .

Mr. Trornrow, This hearing will come to order.

This morning the subcommittee is continuing its hearings on the
science policy 1mphcat10ns of the DNA recombinant molecule research

© issue.

Our subject this mornmg is going to be exammatmn of local actions
concerning this research, especially the action taken by citizens of
Cambridge, Mass., Prmceton, N.J., and Ann Arbor, Mich. :

We're going to consider both the potential correlation of these ac-
tions with other State and Federal approaches to the regulation of re-.
search as well as the question of public participation in scientifie and
technical - decisionmaking. DNA recombinant research will be the.
focus of our attention, but we're going to keep in mind that this par-
ticular case study is central to the broader consideration of these over-
riding issues, -

-Weare going to ask our w1tnesses th;ts mormn  to work as a panel in
order to assist our subcommittee in our consideration. Mr. Albert
‘Wheeler has yet to arrive, but we have Dr. Sheldon Krimsky, who is
with us, Mrs. Hessy Taft, and Dr. Jonathan King. -

~ Dr. Krimsky is the associate director of the program in urban, social,
and environmental policy at Tufts University. We are very pleased toj'
have you in attendance at our hearings this morning, Dr. Krlmsky,
_and at this time T would like to ask.you to begin. . .
[Blographmal sketch of Dr. Kmmsky follows: ]

Dn SHELDON KBIMIKY

Dr. Krlmsky rece1ved hls bacealaureate degree from Brooklyn College and lns
master of science from Purdue University in physics. He continued his stvudies in
classical and modern philogsophy, specializing in the philosophy of science, at Bos- -
ton University where he was awarded his doctoral degree. -

Dr. Krimsky has taught philosophy as assistant professor at the University. of
South Florida and as lecturer at Boston Umvers1ty .

After a year of post-doctoral studies in economies and envmonmental pohcy,
Dr, Krimsky joined the faculty of Tufts University’s Graduate Program in Urban
- Bocial and Environmental Policy Presently, he 1s assoc:ate dlrector of the pro-
gram and Iecturer in politlcal science. ; : .
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leave if the research were prohibited, members of the review board
commented that redistributing the academic wealth might prove ben-
eficial to our society. : T ST . :
There was considerable skepticism in having a “lay” citizen board
tackle a debate that divided many scientists, The Cambridge experi-
ence showed that the process was possible, but not that it was general-
izable. Conditions for replicating. that process are complex. Replica-
tion entails a choice of self-confident, unyielding citizens, who are pre-
pared to' devote substantial amounts of time; a carefully worked out = -
plan for educating the citizenry and some instrument for handling
the analysis of information. B S o
While the review process was probably a milestone in public par-
ticipation for an issue of such a technical nature, let’s not forget that
8 citizens were willing to spend an average of 8-to-10 hours per week
for 414 months, I estimate it took 1,300 person-hours before a rec-
ommendation was finally made. It’s not every issue that will generate
this degree of dedication. - S '
The Cambridge board likened itself to a citizen jury whose respon-
sibility it was to examine the controversy within the scientific com-
munity. The board met twice weekly for 3-hour sessions. It established
_a schedule whereby adversaries testified on alternate weeks, It drew
in testimony from outside the local community through open-line tele-
phone conversations. It called upon scientists to explain technical con=
cepts, present simplified models of biochemical events and draw upon
analogies to foster understanding of the technology. In 2 5-hour mara-.
thon mock courtroom session board members served in a jurylike role,
while advocates on both sides of the controversy presented arguments,
cross-examined one another and responded to questions raised by the
citizen board. = - : C i : :
o . 'THE OUTCOME

In & unanimous decision—which for the city of Cambridge is a
rare and short-lived phenomenon--the citizen review board voted to
permit P-3 recombinaent DN A research if additional conditions were
adhered to beyond the NTH guidelines. The principal concerns of
the board, which were reflected in its recommendations, and ultimately
put into a city ordinance, are as follows: ;

. Stricter monitoring requirements should be imposed under labora-
tory conditions. Given the way that technology has turned against
us In 50 many areas, it was quite a modest proposal to require that all
the assumptions made about laboratory safety such as the improba-
bility of escape of laboratory organisms, the enfeeblement of E. coli,
protections against the uge of antibiotic resistance genes and DNA
coding for toxic substances, that all these be validated. The board

also called for a registry of laboratory workers for lpng—term:epi- L

demiological studies. It also requested that— . ; _ o
- No agency should serve as both regulator and promoter. of the:
" research. L g o e L
- Additional forums must be set up to examine the broader so-
_.cial and ethical issues raised with the technology. . S .
.. Monitoring of the research should not be the exclusive responsi-
. bility of the principal investigator or the institutional biohazards

- committee. S - C : -
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that they would surely have their own tacit agenda, I'would encourage
a pluralistic decisionmaking model that is likely to be more effective in
promoting public confidence in the process. .
- T would Tike to say a few more remarks apart from my written
_ testimony. ) SR S
Mr. TrorNTON. Please go right ahead, Dr. Krimsky, - )
- Dr. Krimsgy. We must, it seems, to me, as a Nation, begin facing up
to the social and ethical consequences of recombinant DNA technology.
Tt is not premature to establish a national dialog to consider what, 1£
any, limits should be placed on the research and what controls should
. be placed on its industrial and clinical applications. Thus far, these
issues have been overshadowed by debates over imminent hazards.
Some of the more far-reaching applications are estimated to be within
10 to 50 years off. Some opponents of the research argue that there is
a direct cansa! link between recombinant DNA in the 1970’ and bane-
ful forms of genetic engineering in 2050, - L SR
T believe we have some options between the alpha and the omega,
but we 1nust begin considering who is going to be accountable to the
public for how this research is used. S o o

Pharmaceutical companies are very keen to develop this technology,
as it may allow them to produce certain hormones cheaply, or scarce
blood factors, or odd combinations of plants and insects where species
pr%penties are interchanged. ' Ce .

ow all one has to do is to think back to the beginning of the petro-
chemical industry. We know that almost anything can be marketed.
The production sector doesn’t simply respond to demand; it creates
it, Much of what has been marketed in the name of progress should
never have left the research laboratories: PCB’s, HCB’s, flame re-
tardant carcinogens, DES. o _
~ Inorder to deal with issues of regulation and technology assessment,
the Cambridge Experimentation Review Board has recommended the
creation of two national commissions. The first would be empowered to
establish gmidelines, bealth monitoring standards and Heensing pro-
cedures for all institutions undertaking the use of recombinant DNA.
technology. A second commission would consider the socis] and ethi-
cal implications of the use of technology in research as well as its
industrial and clinical applications. .

We are most fortunate in this most historical episode to have had
sufficient ‘waining to address the full range of technical and social
issues. o R

Given that there may be potential costs in not doing the research
and potential risks in doing it, our first- responsibility is to disclose
fully the implications of the technology to the public, define and
empirically evaluate the unknown risks, and set up appropriate forums
foifublic participation. ~ ' '

r. THornTON. Dr. Krimsky, I want to thank you for a very
thoughtful presentation and for your reflecting on the problems iden-
tified in that presentation. . : L

You said that there might be some options available between alpha
and omega. I wonder if In this subject matter we’re not dealing in
options between Scylla and Charybdis, between Scylla of unknown
fears, and Charybdis of regulating scientific research, an area in which
& great many people are expressing concerns about, really, first amend-
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missions, credit and/or placement, as well as the development of

general science tests and seience evaluation instruments on the ele- -

mentary and secondary school level both in this country and abroad.

I have a master of arts degree in chemistry from Columbia University,
and spent 8 years working in biochemical research laboratories prior-

to my joining ETS. Last year, I was involved in a project for the
Federal Energy Administration that required holding hearings on the

status of energy education. I am currently a member of the Princeton’s.
Citizens Committee on Biohazardous Research, appointed by the gov-:

erning bodies of Princeton Borough and Township, whose charge it
is to consider the issues of recombinant DNA research in our com-
munity. ' s Co
My experience on the Citizens Committee concerned with recombin-
ant DNA. research in Princeton has left me with the unequivocal im-
pression that our society can greatly profit from tapping the wealth
of resources that local involvement provides. People who several
months ago knew nothing about the issue of recombinant DNA have
spent tireless hours of effort and dedicated study to familiarize them-
selves with the complex issues at hand. Modern technology requires
that the gap between scientist and layman be considerably bridged
and study committees such as ours supplemented by local public hear-
ings provide, I believe, an effective mechanism for this task. '
However, some members of our committee have felt an incredible

" frustration by the realization that all our efforts are: futile without .

Federal legislation. I does no good to make sensible recommendations
in one community if flagrant recklessness were to go on unchecked in
a community 30 miles down the road. It is therefore with great en-
thusiasm that T welcome the present efforts of this subcommittee.
Our Government has long ago made a commitment to support basic
scientific research, The outcomes of such efforts have given us scien-
tific world leadership and have become an integral part of our culture.
The pursuit of knowledge is an enduring human endeavor, but
methods of acquiring knowledge are infinitely varied and the pre-
cept of free inquiry cannot be absolute. In principle, no sound intel-
lectual premise can rationalize the concept of forbidden knowledge.
In practice, recombinant DNA is a technology where forbidden ex-

periments have already been identified. In groping for viable solutions, -

the public at large is faced with a profound moral dilemins that tugs,
on the one hand, toward encouraging unfettered scientific creativity
and, on the other, toward preventing accidents that could have ir-
reversible consequences, The designation of a maximum of 10 national
centers designed to carry out experiments on the P, level of contain-
ment is a wise step In the right direction. Such centers permit the
development of what may well be the most promising tool available
toward the study of how the genes of living cells are organized and
how these genes instruct the cells to carry out their different functions.
At the same time, it would minimize the potential hazards that arise
from the great number of uncertainties surrounding gene behavior
at the present time. - - o i

A solution similar to that for the P, facilities can and should be
equally applicable to research on the P; level of containment, at least
until we can better ascertain-the present ill-defined risks. However,
this does not seem compatible with the needs of academic institutions,



10-liter flask—the upper limit usually allowed by the NIH guide-
lines—contains 1,000 times as many. One wonders at what point the
low survival probabilities often quoted become significant. g
It is my perception that the NIH guidelines need to be somewhat
amended before they are adopted as law. It is not wise to allow any ex-
changes of a level of biological containment for one of physical con-
tainment at the present time since the former is a better safeguard
against human error. Nor is-there reasonable justification to permit
shotgun experiments with any private DN A~—certainly not below the
Ps level of containment—until we establish a broader base of knowl-
edge. Furthermore, it would be prudent to install antoclaves-in every
Ps facility, These restrictions have been incorporated in the guidelines
sef forth by Princeton University and in that sense I consider the doe-
ument an improvement over that of the NTH. Lo -
The NITH guidelines are the result of a thorough and extensive study
prepared by dedicated scientists who -are also concerned with human
welfare, Such efforts are highly commendable. But the notion that the
people actually involved in the work are the same ones drawing up the
rules and enforcing these rules among themselves is contrary to any
system of checks and balances which is so fundamental to our way of
Iife. The cosigners of the Berg letter to the National Academy of Sei-
ences may well have shown an unprecedented sense of public con-
~ sciousness but, as a result of the rapid proliferation of appropriate fa-
cilities, large numbers of people are becoming associated with this
technique. The implication that scientists can monitor themselves by
“peer pressure” only and need no law-enforcing mechanism is both
arrogant. and naive. Therefore, I have some very serious concerns re-
garding enforcement of Federal regulation as it appears to be stated
in the H.R. 4759 bill.. Inspection of a laboratory for mere physical
compliance with the regulations is simply not adequate. The require-
ment for the use of nontransmissible plasmids, for the accurate screen-
ing of the purity of DNA before cloning for certain experiments, and
for the use of crippled bacterial strains that comply to the biological
containment described in the NTH guidelines form the very essence of
the powerful means that reduce the potential hazards associated with
DNA recombination among more widely differing species. B
The NIH guidelines make provisions for site inspection by NII
staff for facilities at the P—4 level of physical containment. Yet there
seems to be no provision at the present time for inspection by scientists
at the lower levels of containment. The safeguards mentioned above are
the easiest restrictions to circumvent—because bacteria are not visible
to the naked eye—and are the most likely precautions to want fo dis-
pense with—because experiments will be considerably more difficult
to carry out with crippled bacteria. Therefore, it seems crucial that
Federal inspection be accompanied by specific scientific procedures
that test for compliance with biological restrictions both within and .
outside the laboratory. These matters deserve our meticulous attention
regardless of whether they appear cumbersome or slow down certain
experiments, If there is any sense of urgency regarding research with
recombinant DNA molecules, it must be directed toward a feasible and
practical implementation of such enforcement procedures. . :
The Princeton Citizens Biohazards Committee is considering various
aspects of such controls, but we are faced with such overwhelming




“DNA. is going to have a tremendous mpac'b on .a very wide range of products
and processes,” he said.

"DNA has the potential. for mgniﬁcant advances, Mr. J oh.nston pom’rs out .
and he noted that: -

The prospect of &evelopmg products through recombma.nt DNA techmques
hag attracted “quite a bit" of interest and enthusiasm among investors.

Tt is that sort of thing that prompts me to urge Federal legxsla,tlon

to s significant extent. -
[The full article referred to follows :]

[From the Prlnceton Packet, Apr -27, 1977]
Locar SEEEs 1o CREATE PRIVATE DNA ‘STUDY an
- (By Tom Lederer, Staff Writer)

‘DNA :'the name means deoxyribonucleic acid, For years it meant the fundamen—
tal molecuie of life, the agent for transferring the Ianguage of heredity.

Lately. it has symbolized a new and lnghly controversial form of research in
which pieces of DNA from different organisms are spliced together to create new
species, unknown in the billions of years of natural evolution.

Now DNA is beginning to mean something else : profits, ’

While Princeton University awaits final community aectlon on its proposal to
build two gene-splicing laboratories on campus, another Princeton organization
is attempting to put together the money and expents to create a private research
firm to conduct similar DNA research, probably in the Washington area.

The issue of recombinant DNA research is loaded with controversy. The new
field has generated equally strong hopes and fears for the future, Paralleling
those feelings are equally pagsionate proponents and enemles of that form of
science,

On the one hand the new artificial orgamsms could lead to mere{hble advances
in the flelds of medicine; agriculture and in basic research, On the other hand
there is the possibility, however remote, that a new form of disease, perhaps an
*“Andromeda” strain, could escape from & DNA lab and wreak havoc on the hu~
man population.

iJ ohnston Assocmtes, headed by Robert Johnston out of his Pretty Brook Road
home, is pursuing that dellcate issue in the interest of making sign.iﬁcant profits
for invegtors,

‘Mr. Johngton deseribes himgelf as a venture capitalist, a middleman attempt-
ing ‘to combine those with risk capital to spend with others with the sclentiﬁc
skills and busmess savvy to run g private gene-gplicing laboratory.

“Qur business is raising momney for young, high technology companies, We
have been mainly in the medical instruments business but now we are moving
into the Mlcrobmloglcal field,” Mr. Johnston explained this week.”

“DNA, is gomg to have a t;remendous 1mpact on a very wide range of products
and procésses,” he said,

DNA has the potential for significant advaneces, Mr. Johnston points out, noting
particularly the synthesis of insulin as well as the produetion of vaccmes and
hormones that are currently extremely expensive to obtain.

The prospect of develdping products through recombinant DNA. techniques has
attracted “quite a bit” of interest and enthusiasm among investors.

‘He compares that interest to the excitement generated by the burgening mini-
computer business about 12 years ago. Minicomputers are the small computers
that began selling for less than $50,000 and weighed less than 50 pounds. They
tr:presented the first attempts toward reduction in the size and cost of compu-

'S,

In a recent issue of “Science” magazine, Mr. Johnston placed an add seeking
an enfrepreneur to act as the president of the new company. So far he has had
trouble finding someone with talents both in DNA recombinant techniques and
in business.

“We've had a fair number of responses. Unfortunately not enough meet our
eriteria. Most of our respondents have been university people who have liftle
experience in commerecial enterpnses i

Investing in DNA research is more risky than the normal venture, it appears.
A major uncentainty will be the legislation now vunder consideration by Congress.
Mr. Johnston says. He also expects the dxﬂiculties in developing the new products
to be much greater than predicted.
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POSITIONS OPEN

POSITIONS OPEN

UNIVERSTTY OF CALIFORNIA, ERVINE . -

The University of California, Irvine, Department of

Prychiatry ard Humar Behavlor, invites zlrphum:
for a full-lime posilion as CHIEF, PSY!

SERYICE., Long Beach, V. A, Hodpital, with univer-
ity faculty appointment at prolessor level. The
LBYAH p[:}:nm is 4 Fully ntegrated component of
the UCE medical student and residency traning pro-
grams in E\sycmauy M.D. degres, I years o aceced.
el psycl l:(n: residency, Califomia licensure, m

evidence of r levels of academic performa;
required. App tions from aff quakﬂrd :nud!dau;
ane welcome; minorites und women are encourag,

. Sead corriculum vitae and names of three
rcferen::! o Dr. E. Mamell , Univerdty of
Califorza, [rvine, Callf- 92717,

TECHNICIAN-EDUCATIONAL
COORD[N'\TDR OF HISTOTECHNOLO-
GY—Applications a:e invited from persons
wuh M5 degree and experience in leach-
ng sw.cchs. service histology. enzyme
andior immune-histechemis! Send  résumd,

PRLG METABOLISM-PE,D.

A Ph.D. with enperience in drug metobolisi
quired for this assistant deparument director's po:
-tion, Additionally. 3 years of related experience
aeedad by this individual who will supervise altdrug
metabolic research and development, Some backe
ound in administration would be helpful.

is

1
We offer an altracive starting salary and superior

ben:ﬂu package.
ase forward tésumé, including saiary history
. and npe:lahons w

E.R. Squihb & Son!. Ine.
Depl. G.R'K.
, Box 4000

Pﬂmmn New Jersey 03540
An Equal Opportunity Emplover. MiF

EPIDEMIOLOGIST/BIOSTATISTICIAN,
professor level, a major Interest In dm
of egidemuiologic studies: develop and implement
ieac:mg currisuium for medical and o:her studenl
gir,?nde consulunnn- compm:r knowledge d:{s !
wploy-

assistant

pubhunons‘ and names of
Dr. L. Vacea, P-tbology Dep-nmnl.
Medl::iCnllegc of Georgh, Augusta, Georgia

DIRECTOR
YERKES REGIOWAL
PRIMATE RESEARCH CENTER
EMORY IANIVERSITY
Emory University secks applications fof the posi-
tion of director, Yerkes Regicnal Primate Rescarch
Center, Qualifications lDUgg( are & doctoral degree:

Ieadership ininterdisiplinary research management:
experience in deaims vmll federal, stalg. nnd indus-

umty ndcmmsmuu npcuhons Also negued: a
behavios-

dical zch

4r. Closing date: 15 April. Sund résumé and refer-
gncesto Remalnmn( Comnunn. artment of M
ical Bowrzan Gray chool n!‘[l.'dld.ne.
Wake Forest Lnlurslty.Wlnslm-Sll:m, IO,

ULTY POSITIONS
DEPART\[EV.T QF \LICRU'BIDLOGY

. The College of Mediclae of the University of South f

Alabama is seeking coandidates for zhru Faculty po:x-
tions in the

g¥. Applicants should have demonstrated akility to |
ical mcrnh:ulqug and ¢ondust basic re- |

teach &
. setrch in the membrane biclogy of infeclious agents
of neoptasia. Restarch oricrtation may be in virolo~
Y. membrans strustare or fuastion in pathogenic mi-
SraOrganisms, or in Immunotogical problsms asso-

clated with membrangs, Several levels of Eaccl’.lliy H

el, o os we! i teach-
ing and fescarch direction at uw graduale |ev=| Ap-
plications or nominauons with current résumés.
wames of three professional referzaces. and other
pertinent information shodld be submitted prior 10 1
Tune 1977, to the chalrman of ths search commuttes:

OrleE. mm‘lr..viuﬁesldmlrwﬂuﬂm Emory

Unjrerslty, Atlanta,
An Equi O.PPonumr,r

TIRECTOR
DEYISION OF BIOLOGICAL SCIENCES
Cornell Universily seeks a director to De respon-
sibleforacademic and admjrstrlive Ind:irshlp ofits
large, integrated program in du bialogical sciences.
The faculty for the wn from the cok
leges of arts and sciences, asncullnn: and ife sci-
gm:e.s and vetennar)' medicine,

mulfve Aﬂfon Emplayer -

applicants whe can esublish their 12aching ahuh:; :
red.

20d their rescarch potential will :nn;n
sity is an Equal Gpporiunity Employer.
individuals are invited to a agaly by dirgel sube
#ission of curriculum vitae znd three lzuters orrew
ommendation 10!
Dr. Jaseph H. Coggle, Jr., Chalrman
e o Mherobia ogy
T versn, v of South Alsbms
Mobils, Alabarma 36653

FACULTY POSITION-DERMATOLOGY

Full-iime positian in Section of Dermatology, De-
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2. 1970-1974 : On leave from university to serve as director of the Department
of Christian Service, Catholic Archdiocese of Detroit, Mich.
Some major civic activities during past 10 years . B

1. Current—Mayor of city of Ann Arbor, 1975 to present. Member:. Steering
commifttee of human resources commitiee, National League of Cities; housing/
community development policy committee, U.8. Conference of Mayors; and ex-
ecutive committee, Southeastern Michigan Council of Governments, ‘

2. Former—TFirst chairman, National Campaign for Human Development,
1970-1973 ; Member, Michigan Advisory Committee to U.8. Civil Rights Cominis-
sion, 1967-present ; and president, Michigan Conference of NAACP Branches.

STATEMENT OF ALBERT WHEELER, MAYOR, CITY OF ANN ARBOR,
MICHIGAN _

Mr. WareLer. Hon. Ray Thornton, chairman, and honorable mem-
bers of the House Subcommittee on Science, Research and Technology.
I am Albert H. Wheeler, mayor of the city of Ann Arbor, Mich.
I wish to express my gratitude for the opportunity to apgear be-
fore you today to discuss various aspects and implications of recom-
binant DNA research and local government actions. Because of the
overwhelming significance of this subject to the. future of mankind and
because of my awareness of the frequently cited potential benefits and
risks inherent in genetic engineering, I approach this with a deep
sense of social responsibility and ethical responsibility.

I have given you a written statement, and subsequently I have modi-
fied that to some degree. I will not try to read this whole report here
because it’s just too long. -« :

Mr. TrornTON. If you would like to have your prepared statement
made a part of the record, without objection, it will be done.

Mr. WaEerLer, Yes. Thank you, Mr, Chairman.

[ The prepared statement of Mayor Wheeler follows:]
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We refer to Ann Arbor as the Research Center ¢f the Midwest, not
solely because of the significant research activitiés within the University,
but also because it is the type of business and industry which we like to
attract. Three examples of such existing research facilities that, now or
in the future, may have Special interests in some aspects of DNA recombinant
research are the federal Environmental Protection Agency, the Great Lakes

Enviropment Research Laboratories and the Parke-Davis Pharmaceutical Research .-

Laboratory. Ann Arkor is onre of five cities being considered for relocation
of the Regional Natiornal Institute of Occupational Safety and Health (NIOSH)
Center.,

The non-white minority population of Ann Arbor is between eight and
nine percent, most of whom are Blacks. A significant part, possibly a
majority, of this minority population is below the community medians for
income and years of education completed. Yet, compared to many cther
cities in Michigan, it is probably true that a higher percentage of. the
minority population 'is either enrclled in post high school educatlon
and/for reczpzents af college and post—grad‘uate degrees.

The Mayor and City Councilmembers are chosen through politically
partisan elections, are not full-time and, except for the Mayor, serve
without compensation. In recent years, the votes have been divided rather
evenly,  The present Council is composed of six Republicans and five
Democrats,. Last monthk, I defeated my Republlcan opponent in the City~wide
election of the Mayor by one vote.

Another significant local characteristic that should be considered
is the question of who, in the community, is performing, planning to per—
form or 1ikely to be engaged in any DNA recombinant molecule research,
or assoclated activities, and the varied legal relationships between local
government and these agencles. Within our corporate City limits, the twe
most obvious institutions are the University of Michigan (including the
University of Michigan Hospital) and Parke-Davis Pharmaceutical Research
Laboratory. The Veterans Admipistration Hospital, with close operational
ties with the yniversity of Michigan, Is another likely site of such re-
search activities. This facility presents a unigue local problem not
only because it is a federal agency, but the fact that it is located on a
township J,sland ‘within the coporate C1ty l_tmts.

The University of Michigan is an agent of State government that is
governed by's Board of Regents which is elected in a statewide referendum.
Through the State constitution and State statutes, the University Is an
almost autopomous agency which is capable of setting its policies and
establishing its programg independently of local government. In certain
obvious gituations, such as streets, water, sewage, fire and police services,
it is necessary that the University and City work together. On the other
hand, when the necessity for such cooperation is not so clearly obvious,
or traditional, as in the case of DNA recombinant molecule research, the
University may, and on occasion, does, proceed without d.r.rect, official
communication with the City Councll




B. The Scientific Public - T see at least three or four Scientists to
be considered as involved in any issue of. the:DNA recombinant mole-
cule, nuclear fission, space exploration, laser technology, newly
d'.tscovered rrucroorgamsms which are bighlg fatal and comminicable.

1. z‘he expert in the field who not orly possesses the knowledge
but alsp engages in the activity. .

2. The scientist who Is an expert In a closely allied discipline
but who is not directly invoived in the specific research under
consideration. Such a person can critically analyze and evalu-
ate not only the methodelogy, but alsc the basic skills needed

" by the research, et cetera in .conducting the proposed activity,
For example, a microbiologist who understands aseptic techniques
and -the safe handling of microbes, who is not an expert in DNA
recombinant research, could be a valuable asset to the bio-
chemist, genetlcist, physician or graduate student who.is pro-
posing to engage in tms research but who has not had such train-
ing or experience,

3., The scientist in a field unrelated to the basic research issue
but whose expertise should be utilized in the design of the
experiment or the facilities. For example, an epidemiologist;
or an engineer thoroughly familiar with the roles of air, water
and sewage Iin- the transmission of Infecticus or toxic agents}
or an environmentalist who would bring other knowledge.

4, The scientisgt, in a field totally unrelated to the basic issue
but who is familiar enough with scientific design and processes
that he/she could make critical observations of these matters.

i II, Local Initiatives‘.- et

A, What O.rgan.lzatlonal Process Exists Or Seems To Ee Evalv.mg To peal
Deal With Science Issues of Public Policy. Importance.,

l. In the C.r.tE - no special, fomal process has ex.lsted in the past
and none exists at the moment for the specific purpose of dealing
with this type of science issue.

In the past, the City had anm: active Board of Health and a modest
Health Department staff which worked closely with the County
Health Department. However, the responsibilitiss of both the
City and County Health Departments were those common to such
agencies in most other communities. If any policy decisions had
to be made this was a responsibility of the City Council with

i advice from the City and/or County Board of Health.

What seems to be emerging: The DNA issue has been a catalyst
to me and some other Councilmembers to give serious thought to
our responsibilities to the general public and to mechanisms
for meeting these responmbzht:.es.
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The details of the decislion—makin'g' procéss are too.lengthy
for inclusion in this repert, However, 1f you do not have
them already, I b&lieve that the Subcommxttee should reguest
this Information from the University. 'I am not certain that
any interested party is completely satisfied eithér with the
process or the final official decisions, Nevertheless, a
workable compromise was reached, at least for the présent,
and the process could serve as one model. which would be a
valuable resource to the Subcommittee as it deliberates on
the guestion of public part;czpatxon in st.ence palzcy

deci s.1. Dn—m&kl g,

A few of the many commendable aspects of the Um.ver.s.r.ty
process, from. my perspect.we, are as follows:

a; the initial recommendations regarding the more finda=

mental 1ssues of Recombinant DNA research at the University
- were made by an eleven member Committee of University

faculéy, of whom only four could bé classified as bio=
logists, medical sclentists or health scientists, as
these terms are generally interpreted, The most basic
gquestion was whether or not Recombinant DNA research -
should ke permi tted within the University, One
Committde member cast a firm dissenting vote, the re-
mainder concurred that the research should be permitted
but under physzcai ‘conditions, guzdelznes and contrels
which, in many res,pects, are more strzngent thaﬂ the NIH
guidelines,

b. the conduct of an open forum at which highly respected
proponents, opponents and critics of the research pre- . |
sented their views and debated issues and where attendees .
vo:.ced thelr opinions.

¢. the University Board of Regents set aside time for con-
cerned parties from the general public arid the University
community to present their res‘pectlv’e concerns a.nd‘ re-
commendatlons.

d. the appa.mtment of a pine member Biological Research Rev.zew'_.
Committee Cons.?.stmg of several experts in microb.mlogy, ’
virology, epidemiology and Recombinant DNA research; a
senior laboratory technician with microbiology laboratory
experience; a professor of Chemistry; and, a local pastor
with no University affiliation, who was selected from a
list of people recommended by the Mayor. A major res—
pongibility of this Committee is to monitor all aspects
of Recombinant DNA research activities on campus, It
meets regulariy and frequently, Copies of its miputes
are sent to the Mayor's office and from there to the
City Clerk's office for public review,

93-431 O - 77 - 33
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However, the State should not preempt the prerogatives and
initiatives of local gover—nEnt. Therefore, there needs to
be a significant dialogue between State arid local Offlcials
to define their respective roles.

2. Also there needs to be similar dialogue between the ultimate
governing bodies of local communities, state and federai
agencies and private institutions proposing to conduct the
research in a logal conmun:.ty.

I, for example, will not abdicate my responsibilities as
Mayor of the City to any federal, state or private insti-
tution within our political jurisdiction. Just as scientists
must re-examine the whole gquestion of the academic freedom and
“the right of inguiry,so must _the various units. of government
re=gxamine their respectlve roles and relationships.

C. Have Local and State Actions Been Successful In Satlsfylng All
Parties That An Acceptable Compromise Has Been Reached

1. It is my understanding that the State government is studying
its role in this DNA research issue, but I am unaware of -any
covert role that it has played, to date, o

2, My understanding of the University of Michigan process and.
ultimate procedure is that most concerned parties are ejither
partially satizfied, temporarily inactive and/or in a wait~and-~
see posture. It is probablg true that those who were completely
and vigorously opposed to ‘the  research proceedzng under any
c;rcumstances have not been satisfied.

It is probably egually true that a majority of those who are
immersed deeply in the discipline and research with the DNA'
recombinant molecule may strongly endorse the established
regulations regarding the physical environment but fewer ‘may
be satisfied with some of the procedures (or the potentials

of more stringent lay control in those procedures) deahng ‘with
research limitations, monitoring and evaluation,

D, What Effects On National Policies IF Evaluations At Local Levels
Produce Contrastz.ng Governing Policies

DNA recombinant molecule research lg an exciting, revolutionary
and infant d.lsc.tpllne in which new data and new potentials are
being developed at any unanticipated rapid rate. This information
1s being generated at different localities and under d';fferent
local requlations, guidelines and relationships between t.he re=
searchers and ,Iocal grovemments.
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Comprehensible data which local officials could utilize for
self and public education regarding the major issues related
to DNA recombinant molécule research,and also conceérning various
public health and environmental issues related to this research.

Ultimately, as the public becomes more aware of the potentials .
irherent to this research, it will be necessary to have candid
and believable answers for some of the mere sensitive guestions
of undesirable potentials of genetic engineering. -

albert H#, Wheeler, Mayjor
City Of Ann Arbor, Michigan
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political reasons, their very existence or the nature of their existence
may rest in the balance, - . S : I

There are ethical, moral, and legal questions involved and general
societal questions, and, therefore, in public participation these voices
should be represented. R : Lo il )

1I think that they have a right to have a voice in a decisionmaking
rolen - DAt e S ; .

_The scientific publie, I think there cught to be several types of scien-
tists involved, and one is, obviously, the molecular biclogist, who is an
expert, and probably a proponent, and worker in the field.

There also ought to-be that scientist who is in a related field, for
example, microbiology, where there has been training and experience
in accepted techniques, the safe handling of animals and materials;
and so forth, so that their input is represented in this whole decision- -
making process. For example, chemists, physicists, and other scientists
who: ultimately may become involved in this discipline may have ab-
solutely no concept of how to handle materials in a safe manner. Some-
where along the line that training has to be.done and that voice has.to
be present. - - - o ST S '

'Then there ought to be a scientist, or scientists, who are epidemiolo-
gists, for example, or engineers, because there will be sericus ques-
tions of both the good and bad effects on the health and welfare of the
community. So the epidemiologists ought to be involved. R

Then there is the whole question o% safety of facilities and the en-
vironment, which engineers and environmentalists can certainly deal
with, - . S S SRR

' ‘ LOCAL INTTIATIVES

In the city of Ann Arbor, there is in the city no special, formal proc-:-
ess now nor in the past, to deal with public policy on important science -
issues such as recombinant DNA. : SR

. 'What seems to.be emerging is that some of the city council members’
and ¥ have been stimulated to look into this question, to determine.
what our responsibilities are and how we must carry them out. We are

. exploring a number of ideas such as: * : S

(1) To reactivitate our city board of health, with their charge prin-
cipally recommending to the city government what steps should be
taken, how we-should proceed in certain areas on this important:

‘question: . - s T .
" '(2) The establishment of a policy level committee that is composed
of the various units of government within a community, For exam-.
ple, there are State and Federal Government agencies; and then there
is the local government. There should be some sort of partnership at.
the beginning of this process so that then one begins to work in an at-
mosphere. of cooperation rather than in distrust and hostility.

I think that if private industry is involved in recombinant DNA. re-

~_search or production, they too should be a part of this process of policy
-level communication. - - - - , . - ST
(3) What elge is emerging, T propose to put before my council this
month of May an ordinance or resolution saying that anyone who in-
tends to engage in any recombinant DNA. activities shall provide the’
city with a notice of intent, specifying the type of research that is
. planned ; the types of facilities to be utilized; that, as a minimum, the
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Mr. TaornToN. I had already noticed the word, and was wondering
if you were going to raise another area of inquiry. :

Mr. WazeLEr. No. — ' "

I am not aware of any overt actions or activities by the State at this
time, except that they are planning, I believe, to determine what they
should do. o j : , : T

You asked if the resolutions that were reached in our community
were satisfying to all parties, and I suspect that my answer is “No.,” [
think that they are at a peaceful state of coexistence at the present
time, and that everybody 1s a little bit unbappy with what came out.
Very often that’s what happens with compromises. But at least the -
compromises created a position were decisions could be made that cer-
tain activities could be carried out at specified levels of risk and speed.

What effects on national policies if evaluations at local levels pro-
duce contrasting governing policies? ' L

“The research 1s going to be done in different local cornmunities, and
it’s going to be done under different guidelines and regulations except
perhaps for very broad Federal or State umbrella laws. : -

It seems to me that we cannot avoid differences between things that
occur in different local communities. I am not so sure that we want to
avoid them, because different experience will occur in one community,
or another community, or another community, and if there’s a mecha-
nism whereby such varied experiences come to the appropriate official,
then they could be used in terms of refinements and revisions of exist-
m%‘policies and regulations. o D

he question: How can Congress use local information more effec-
tively in evaluating Federal science policies? S .

The first obvious answer is, I think, we need to have some knowledge
of w%hat kind of information you think you want, and what you don’t
want. . L . :

Secondly, we ought to have some mechanisms whereby that infor-
mation is communicated from local governments to the Congress, and -
one is, obviously, direct communications, It seems to me that there are .
existing agencies that could be useful, such as the Mayors Conference,
the Governors Conference, and the National League of Cities, Coun-
ties or Townships, and-so forth, These may be appropriate forums for
discussion.and the assimilation and compilation of information that
can be made compatible with the needs that the Congress defines. This
could be then directed to the appropriate agency of the Congress, or
desil%'na,ted by the Congress. . = L

The question: What si%'niﬁcant--loca,l issues are now inadequately
addressed at the national level ? R - ,

I presume this guestion applies to local, county and State levels,
and my concern is: What about institutions or persons who may wish
to.engage in any sort of recombinant DN A activities, who are not re-
quired legally to perform under at least the existing NTH guidelines? -

From my getting around and talking with individuals in different
areas, there is a suspicion that some of this work is being bootlegged, -
and I think that the local community has the right to know what is

- going on. So I think there have to be soon those guidelines that regulate
private adventures in this area. ' I

Secondly, I think we need a method or a mechanism, which may

have to be worked out at the local level, of dealing with the various
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have been essentially excluded from the inner circles of the decision-
making on this issue. We have, therefore, been forced to go outside
the scientific channels, to our Jocal communities, in the hopes of pre-
venting essentially the covermg up of What should be & ma]or public
policy decision.

In the controversy over gene: transplantahon, recombmant DNA, I
believe that local action has been instrumental in the protection ‘of
public health—it is really in the protection of national health—irom
a new class of biological hazards. 'The Cambridge experience also pro-
vides a model for the role of publicinput into science policy, parficu-
larly given the absence of a colerent national biomedieal research
policy. We do not have a focused, well defined national research policy

_that has priorities- that can be crltlclzed or exammead for their
applicability. _

Now, just to back up a little blt let me review; recognizing the
unprecedented biological dange,rs inherent in reshuﬂimg the genetio
heritage of hundreds of millions of years of organic evolution, a small
group of genetic Tesearchers moved to set policy in this area. The 150
scientists who met at Asilomar in California were attempting to act
responsibly within their limited professional context, and they should
be applanded. They took an important step in the necessary direction.

However, the. rea.hty was that & rather unrepresentative group set
de facto national policy, completely sidestepping the normal deczsmn-
making processes in a democracy. The Asilomar group: '

First. Represented # Very narrow sector of the bmmedlcal rese;&rch
community ;

Second. Did not include representatwes of the publlc health; occn-
pational health environmental protectlon, or. other professmnal
sectors.

Third. Had no ma,nda,be from any body of elected officials; and .

‘Fourth. Had no a.ccounta,blhty to the genera,l pubhc, whose safety it
was supposed to protect. -

Now, when the National - TInstitute of Health moved into- official

action, they appmnted a set of the Asilomar people as their official
Government committee, and simply assimilated the position on genetic
engineering developed "at Asilomar, which to move ahead with this
technology, essentially as rapidly as possible. I think this is 4 natural
position from a group of people who malke their living by and are -
brought up, like myself, domg research, but it’s Stlll a pomtmn of
questionable wisdom.

Prior to the Cambridge City oouncﬂ hearings, 1 the only opportumt'y
for publlc input—and here under public T 1nclude opposition scien- .
. tists—into policymaking on genetic engineering was a- meeting in
‘Washington before the Advisory Committee the Director of the NIH,
in which a few hours were set aside for public testimony. The groups:
active in Cambridge, Science for the People and the Boston Area
Recombinant DNA Group and a group in Michigan managed to get
together enough money to send down these people to Washington. -

By the way, the fact that they didn’t pay expenses kept technicians
and glassware washers and people at that level from going. That was
a weelc’s salary for them to take a day off and fly to Washington. -

Not surprisingly, none of our very sharp criticisms were a,ocepbed
In fact, the Dlrecbor s Advisory Committee was just that, an advisory
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3. They raised the critical question of accountability and enforce--
ment, without which safety means nothing. v o ;

Now I'd like to give an example of something that I believe the-
City Couneil understood that the National Insttiute of Health did
not understand: ' R o

The City Council was able to learn much more about the realities
of lab safety because they took testimony from those who actually
worked there, and this reveals the nuts and bolts of the problems. For’
example, the absence of any health monitoring of laboratory workers;
the pressure from stpervisors to get experiments done as rapidly as
possible, in absolute conflict with safety needs of being slow and care--
ful; the absence of worker representation on the local biohazard com-
mittees; the absence of any grievance procedure if you feel something "
is béing violated; the intimidation of lab workers who complain
openly about safety standards—bear in mind that though supervisors
may have job security, technicians do not have job security, graduate.
students do not have job security. They're often very nervous about
speaking openly about violations of procedures; the infestation of
laboratories with ants and cockroaches; the absence of a lounge to
smoke a'cigarette or have coffee in, resulting in the necessity of people
smoking and drinking in laboratories, because they get tired, and they
can’t do a careful, demanding procedure without stopping for a cup
of coffee or a cigarette. If you don’t have a lounge there, you doit 1 the
lab. Now, the DN A Molecule Advisory Committe doesn’t know whether
or not my Microbiology Department has a lounge or not. All these,’
and there are much more thorny procedures. : R '

‘One very good example, I think, is the setting up of the local Biohaz-
ards Committee in Cambridge. Why did they set up a local Biochazards
Committee? Because they understood that the accountability of the.
Institutional Biohazards Committee was to the president or provostof,
for example, in my case, MIT, that that committee’s real accountability
1s to make sure that research funds keep flowing into MIT, and where

_they get in trouble is if something comes up and stops the flow of funds.
Now, if there is a problem that has been identified, this is a productive
mechanism. If there’s a safety problem that’s been publicly identified,

- that committee has to move to correct that problem because other-
wise research funds will stop flowing, and so they’re progressive.

On the other hand, there is a tendancy to overlook or not to dig too
deeply in looking for things that haven’t yet come to light because, one,
this will result in the holding up of funds, and, bad publicity. . ]

If you really want to protect people from harmful organisms, sur-
veillance and enforecement must be with those who will be the victims,
and not with those whose interests are in carrying out research. ‘

In the local Cambridge community they understood this. You have .
to have safety in the hands of people who are worried. You cannot

make a safety committee a group of people who say, “Oh, there’s noth-. |

ing to worry about.” It’s just a blatant contradiction.

The letter of invitation speaks about compromise. I don’t think
there is such a thing as a compromise on safety. That’s like having a.
compromise on a nuclear explosion, Either the bomb goes, or it doesn’t,
and_there, are no half-explosions. In order to prevent that there be an’

.explosion you have to take extraordinary precautions, just because
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set up a cancer registry for the citizens of Cambridge; we have never

conducted an infectious diseage survey of the community; we have
never examined the classes of degeneracy diseases present in the popu-
lation to see if any of them were due to identifiable pollutants in the
community, some of which might be spewing out of industrial or even
out of university efluent into the community. : ' _

Not that we could solve these problems directly. But the NIH has
published a cancer atlas, which gives the incidence of each kind of
cancer in each county in the United States. Who is to say that in
Middlesex County, in Cambridge, if the local bicmedical scientists
were to put a little attention there that we could hot identify what it.
isin Middlesex County that’s giving people liver cancer? N

- Because of this, we scientists were out of place when we laughed
at our mayor, Mayor Velluci, for asking the chairman of the Harvard
Biohazard Committee whether they dumped chemicals into the sewer
system. The mayor and the city councﬂpunderstood quite well that
the local citizenry was far more likely to suffer the side effects of
biomedical research than accumulate any of the benefits, Because they
had seen the separation of the scientific community and the lay pub-
lic, they understood that there was no mechanism to couple the work
of research scientists with the real problems of health in the
community. _ _ S B :

Now, we need to establish a means by which those who suffer from
ill health can communicate those realities to those of us who are paid
for, in the long run, to improve the national health.

Now remember that national biomedical research policy was for-
mulated in the late 1940’ and it represented a substitute for national
health insurance and for national health policy, but it was a back
door to get money into the health care system. :

We have to bring biomedical research back so that it is intercon-
nected with the national health policy, We cannot have research’
seientists denying that there should be a connection between biomedical
research and a health policy, by saying, “Oh, this is only pure re-
search. We're just pushing back the frontiers of knowledge.” Fine.
But not with the taxpayers’ money. Do that on the side, or do that
to a limited extent, but not as a basic priority. .

Just in terms of one concrete proposal, in the training of Ph. D.-
seientists like myself, which is paid for almost entirely from the public
coffers, there is no component of the educational process that connects
us up to health policy problems, and yet training grants are awarded
competitively to universities on the grounds of what kind of training
they can provide to their biologists, biochemists, microbiologists.

I don’t see why the National Institute of Health, in looking over
these competitive applications, can’t expect a university to have a
graduate course on, for example, the relation between biomedical re-
search and health policy. Why shouldn’t molecular biologists, biold-.
gists like myself, know something about what people in the country
are sick from? What kind of a disaster could that be if we just took a
couple of courses over 5 years in studying ill health in the country ¢
Why shouldn’t we have studied those cases where biomedical research
W&; _sﬁgssful in solvihg health problems and in those cases where
. it failed? = - R ' : ' '
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Then I looked at who was on this committee, and I found tha,f Pat-
rick Haggerty, the chairman of the board of Texas Instruments, the

chairman of the board of Turner Construction Co., and president of

the Digital Equipment Corp., ef cefera, et cetera, were on the com-
mittee, and I looked for representatives of environmental groups. No,
they weren’t on there. I looked for representatives of consumer groups.
They weren’t on there. I looked for representatives of labor unions, of
the people who were getting poisoned in plants. They weren’t on there.

Then I understood why our policy on chemicals and health was a
total whitewash, that the conclusions said something about regulatory
procedures, and balanced regulations, balanced decisions, and bal-
anced regulatory action, rather than calling for a major attack on
chemicals, ill health, and the environment,

Now, I don’ think there has ever been a congressional discussion

that said,

Fhese are the problems of health in the United States. We have & major prob-
lem of ill healih due to chemicals. Therefore, we are going to identify this as a
problem, do biomediczl research, and reassess § years from now, and the major
thrust should be in that direction, et cetera, so that you could have a defined pol-
iey, get arguments on it, get input on it, vote against your representative because
you could vote he fook -an unproductive stance on research policy, et cetera.

We just have a policy that says, “Go ahead with réesearch.” But go
ahead with which research ? ' e

Mr. TaORNTON. The point ig, I think, that you are saying that the
national research policy which is in place now needs to be modified or
changed, rather than that there is no policy.

Dr. King. Yes, that’s right.

Mr. THORNTON. I wanted to clarify that. : \

I also would like very quickly to brush past one point you made,
which I think might also deserve some additional discussion. =

You said that there was no such thing as a compromise on safety,
and perhaps in an ideal world that might be correct, although I am
not sure that attaining a world in which complete safety existed would
be an ideal world, I think that, subject to some question as to what is

“the ideal world, there is, in fact, compromise in the real world. '

The balancing of risks against benefits is what we must actually do,
in a practical sense, from day to day. Sometimes those balancing proc-
esses do not lead to the conclusions which I would like. For example,
the American public has balanced risk against safety in tobacco smok-
ing, and I didn’ mean to illustrate this by referring to any members
of the panel, but still the acceptance of that risk is a judgment on the
part of the people who are involved, B -

Do you have any further comment with regard to that, Dr, King?

Dr. King. Yes. 1 would like to make two points.

One, tobacoo, and ¥ would like to be very explicit about that. If you
pick up the list of public advisory groups at the NIH, which the Gov-
ernment Printing Office publishes every year, you can look up the

. Committee on Biology, the Committee on Genetics, and you can look
up the Tobacco Research Council, and this Committee is charged with
research policy on lung cancer and cigarette smoking; and if you look
at the panel, that is one of the few panels in the NI 1n which half the
members are representatives of the tobacco industry. - :




"There was a time a couple of years ago when there was a water
problem in Los Angeles when I was living there. There’s still a water’
. problem in Los Angeles. At that time I was working for the National
Science Foundation on a microbiological expedition in the Antarctic,
as a maiter of fact, and there were a bunch of scientists who decided
that they would turn their fancy training to the water problem, and
they said, “Look, up there in the Arctic there’s all that ice. All that
water is going to waste, while down here in Los Angeles we're bone
dry. Why don’t we blast out a few icecaps, a few icebergs, and float
them down to southern California and we’ll have a water supply ¢” .

They understood that this might have climatic effects, so they did
a whole bunch of calculations, and they concluded that it wouldn’t
change the heat balance of the Earth to get rid of that white stuff
that reflects the sunlight. It’s very important in keeping the Earth's
temperature steady. They said, “Well, let’s do it,” and some of us said,
“No. We don't want you to do it.” They said, “What are you, against

progress?” “OK. Let’s do it. We'll show you that there’s no prob-
© lem,” and we said, “We don’t want you to do that because if you're
:ivro%g there’s no going back. We’ll just be happy; we'll stay a little
ry. : , o -
I think genetic engineering is the same thing. If the other side is
wrong, we're in trouble. If I’'m wrong and if Mr. Wheeler is wrong
that we should slow and even hold off, it’s no great disaster. Going
slow is safe, but going fast can be disaster. o

Mr. TuaorNTow, Mrs. Taft. - ' :

Mrs, Tarr. X would like to support the statement made by Dr. King
just a few minutes before about investing our resources in appropri-
ate channels, L ' '

I find it rather irreconciable to think that we are spending valuable
money and time and energy to develop bacteria that will eat up the
oil spills, instead of just preparing reasonable tankers that won’t
spill the oil. R '

Mr. TaHORNTON. YoU are aware, Mrs, Taft, that it was not recom-
binant DNA research that produced those bacteria, but that the bac-
teria had been selected through ordinary genetic means other than
produced with recombinant DN A techniques are you not? '

Mrs, Tarr. Yes. Natural, “in vivo” recombination, I mean it involves
recombination, of DNA among different strains of a species,

Mr. TeorNTON. I just thought the record should make it clear.

Mrs. Tart. Absolutely. But the fact is they are now in the processes
of testing these organisms as to what effect they would have if they
survived In seawater and their effect on the environment, and all that
energy and testing their survivability and effect. '

Mr. TaorNToN. If I may interrupt? ' '

We were advised earlier that experimentation on that had been
stopped. Can you comment on this point? - _

Mrs, Tarr. There was a lecture at Princeton this week which dis-
cussed this issue. o .

Mr. TeorxTON. Our subcommittee was advised earlier during the

“hearings that this particular experiment had been stopped because
of general concerns which had been expressed, which I share. It was
speculated that these organisms might get of of control and we might
wake up in the morning and find the automobile tank full of petroleum




people of varying backgrounds, interests, and concerns are involved
in making those basic recommendations and policies, then it some-
times becomes a farce. There are self-interests that operate. S

T’1 take one of the fears that’s expressed—and not too many people-
express it because most don’t know what the recombinant DNA poten-
tials are, or what it’s all about. This fear is that there are some people
who, because they are poor or because they belong to a minority, spec-
ulate that sometime in the future, not next month or 6 months from
now, but some years in the future, a conscious decision may be-made,
for one reason or another, genetic engineering will be used to manipu-
late their lives. I feel that those people have a right to know and to help -
in ghaping décisions. I o

We're having all kinds of lawsunits now stemming out of various-
drug treatments like diethylstilbésterol based upon the long-term
effects that were not anticipated. Furthermore, I think of an ex-
ample that sort of keeps recurring to me as we talk about what can
and can’t happen. It’s the whole field of antibiotics. I suspect we've -
been having antibiotic actions for years, and years, and years, both m
nature and in humans, and on plates that we cultivate in the laboratory.
But nobody knew it. That probably was going on unrecognized ever
since we ever understood anything sbout microbiology, until one day
one scientist asked, “What in time ig that?’ Now,'it could very well
have been not the beneficial thing that it turned out to be, but a very
harmiful thing to society, that was going on year after year after year.

So I believe we have to reach compromises. But our basic concern,
and I think I hear Dr. King saying that maybe we shouldn’t be doing
this research at all, therefore I doubt if there’s a compromise possible
for him. Xt’s more.perhaps out of desperation, ignorance, or whatnot,
but we have to admit, genetic engineering is here and ask what do we
do with it 7 . R S

Mr. TrorNTON. Thank you, Mayor Wheeler. o ‘

One of the anachronisms of our Federal regulatory pattern may be
noted in the varying actions of Government with regard to diethyl-
stilbesterol—this particular hormone is being reexamined to. deter-
mine whether it should be banned as a feed supplement for cattle
because of a suspicion that it may be carcinogenic and because it may
persist in a very, very small quantity in the livers of the cattle which
is eaten by humans. The anticancer clause of the Food, Drug, and
Cosmetic Act prohibits the uge of any substance which remains in
food and which is carcinogenic. And yet, the same hormone has con-
tinued to be marketed as a drug for direct use by human beings. I've
never quite been able to understand that anachronism although I
recognize there are differences in risk/benefit analyses between drugs
and animsl feeds. ; ' ' ‘ _

T also would like to comment, before asking Dr. Krimsky if he has
any comment at this time and before turning to other members of the
panel, on your suggestion that because of the stage which the fesearch
capability and knowledge has now achieved that it is possible that
- regulation, unless it is at least national and probably worldwide in
scope, might result in a kind of Gresham’s law by which unrestricted
research would drive out the restricted research, and the areas of the
world with no research regulations would continue to perform the
-experiments restricted in the United States. "~ . o
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have not been the resources available to really control and investigate
this whole problem, ' : :
Mr. DorwaN. The reason I ask is that all of you have expressed
a concern about regulation being recommended by those who weren't
worried about the regulation and see no need for it. I think this is
one of the principal problems here in the Congress of the United
States; deciding whether the networks should regulate themselves,
or whether the motion picture industry should regulate its own level
of sex and violence, whether or not the oil companies should regulate
themselves, whether oil tankers should decide. their own safety laws.
And if the public.is so apathetic about an epidemic, where we know
the cause, and it isn’t scientists just sneezing in labs doing research on.
gonorrhea or syphilis, then I see real danger here for the public being
- totally bored with this DNA research. If there isn' some ingide con-
cern by scientists who are worried about this, then there won’t be any
regulation at all if it’'s coming from people who just say, “Plunge
ahead. Push back the frontiers, Who cares?”. : _ :
Mrs. Tarr. It’s going to be very difficult because the people who are
actually working in it have an inherent resistance to regulation. There
is this very nasty picture of a Federal inspector coming in and snoop-
ing around a laboratory without really knowing exactly what is going -
on, and it is true that you can’t just send somebody who has a list of
things that he has to check. There needs to be checking for the use of
the nontransmittable plasmids, which are ruled in the NIH. You
have to check that enfeebled bacteria are being used where they ought
to be. Without it, we have no safety. It becomes 2 risk, even by defini-
tion of the drafters of the NTH document. There is going to have to
be scientist involvement in the enforcement procedure by other scien-
tists. Perhaps one could envision the Federal Government being in-
volved in assigning different laboratories to check other laboratories
and signing a Federal statement to the truth, to the effect of that.
But if people understood a threat to them, I think that they would
become awake from their dormaney, as T think has been the case in
the nuclear developments. S -
.Mr. Dornan. May I ask Dr. King a question, because again, this is
certainly a major problem. : '
Where do the regulators come from? I sit on another commitiee,
Merchant Marine and Fisheries, where we have observers going out to
the fishing boats, ahd they’re certainly not fishermen and they’re cer-
tainly not seamen generally, and it’s not a Federal job requirement,
but they think it would be fun to go out on a tuna boat, and the captains
deeply resent it. ' : s b
But then there seems to be a need on some boats for an observer. - - -
What is it, Dr. King, that impels one scientist to develop this awe -
of this particular field, of DNA research, where he would be going
against what I would think would be the normal scientific impulse to
push:back the frontier, that curiosity that compels a young man or -
young womsan to go into science in the first place. What causes one -
sclentist to. say, “Look, go slowly here,” and another scientist to say, -
“Well, Jet somebody else worry about that. I’m pressing ahead just as”
fast as I can in my brief lfetime:” S : :
Dr. Kive. I think it comes out of previous experience, and I think
.this is very relevant to the question of regulation. : B
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clear to me that the Secretary of IEW should not have the power
to regulate recombinant DNA, that it should be in EPA, and yet I
don’t know how to prevent the war between those two agencies. That,
I think, Congress has to deal with. SR

Mr. Dorxan. We've certainly moved into a generation of science,
and X think it’s going to have to come from the scientists themselves,
this role of leadership on how to move very slowly in these dangerous
areas. ' -

As fascinating a person as Adolf Hitler is for a psychological study,
and you can’t get very far into DNA discussions without touching on
the German experience, I've never found him as fascinating as scien-
tists and doctors of mature, middle years who use that period to engage
in diabolical experiments on other human beings, and many of them
have just disappeared into the woodwork after the regime collapsed,
and it appears that, after a trip to Washington, D.C. 2 years ago,
when I witnessed a panel of doctors, one of them literally pounding
on the table for the right, as he called it, to strip the flesh of living
fetuses and use it in bird research, 1 realized that we'rve not very far
from the middle 1940’ in scientists demanding unlimited rights to do
whatever they decide is proper at any given moment. '

So I appreciate scientists coming forward, and I wish in other areas
that we had oil men with the same concerns and fears about tanker
spills because a tanker spill may be tolerable, a small one, in a horrible
energy period, but a sneeze of a scientist coming out of a laboratery
in this type of research is totally intolerable.

Thank you very much.

Dr. Kina. I was asked by people at Cambridge to bring a few re-
quests here, :

One request was that financial support be made available to those
groups whoe are trying to put together material for this research.

[The material supplied by Dr. King is as follows:] '
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The Genetics and Social Policy Group was formed in
response to tecent attempts to trace societal problems to
the genes of individuals rather than to imequities in
society itself. The group successfully chatlenged research
on the relationship between chromosome abnermaliies
and “'deviant” behavior at Harvard Medical School and
elsewhere.

The group has been concerned with the heaith hazards
of DNA-recombinant work since the beginning of the

_controversy. Articles, position papers, press releases,
eriticisms and suggestions have been distributed fo both
the scientists, who have been making the decisions con-
cerning this work, and ihe press. On a grass-roots level
the group has attempted fo help organize clerical work-
ers, lab techniclans, custodial staff, graduate students
and other people at risk into safety committees, which
can confront the dangers to heaith that DNA-recombin-
ant and other laboratory work preseitts,

The group has also written pamphlets (Genetic Engin-
eering and Race, L0, and Genetics) and magazine
articles for Pspohology Todwy, New Scientist, Science
Teacher, and Science for the People.

Correspondences concerning this pamphtet, the Gene-
tes and Soclal Policy Groap, or Science for the People
can be directed 1o the Science for the People main office
at the following address:

.. SESPA/SHP
16 Union Sq.
Somerville, Mass. 02143 -
Tel. (617) 776-1058

Cover picture: Electron micrograph of a male and
female cell of E. Coli connected by F. Pili (possibly
exthanging DNA). Photograph by Lucien Caro {48,
20.. o . ) ’
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Experimenters claim the ultitnate justifications for this
wark are potential applications in agriculture, industrial
processes, and medicine; ingerting nitrogen-fixing genes
into non-leguminous plants so that they would no lenger
require nitrogen fertilizers, constructing novel strains of
bacteria to eat up oil spills, and comrecting genetic
deficiency diseases. These rare genetic defects such as
hemophilia, thalassemia, sickle-cell anemia, and al-
kaptonuria might someday be correctable by genetic
sufgery, althui:gh we doubt the wisdom or desirability of
such eugeniic therapies. The role of genétic arguments in
distracting atténtion from the much more 1mpurtant
social and environmental determinants of ill-healths is
described elsewhere.[3] Here we simply note that sci-
entists are pursuing these'genetic technologles primarily
for reasons unrelated to public health or other social
needs, In the past allowing scientists the freedom to
pursue the experiments they chose has not heen a great
danger to human health, but_this may copstitate just
such a danger in the future,

Before deseribing the dangers, we will briefly discuss
the elements of gene transfer technology. Genes to be
implanted in £. colf are first ¢t from the whete DNA
molecule (4 gene is a stretch of the DNA) by purified
“restriction enzymes'” and are then added to a fest tube
containing 2 solution of 2 small section of £. colf DNA (2
‘plasmid’). Because of their molecular properties the
donor implant gene and the E, coft plasmid DNA loosely
associate into 4 new continuous chain, whercupon
another added enzyme chemically seals the implant in
place, The result is a new E. coli plasmid DNA malecule
indistinguishable from its {nitial state except for the
addition of the newly implanted gene. This new p]asmld
is absorbed by the bactaeria, the genes are “expressed”,
they multiply, and they can be transmitted from baclen-
um fo bacterinm,

In this pamphlet we will focus on the public health
hazards of creating these unnaturally aitered organisms
that transgress natural species boundaries and the
powers of evolutionary control, Becauge only a few people
stand to benefit from gene implantation, although many
are at risk, we need an adequate amount of time to assess

" the risks. Any social benefits of gene implantation which

may arise will be of equal value whether they artive in 25°
versug 20 years, or 105 versus 100 veass. For five or ten
years now a slow, thoughtful research-based apprnax:h to
limit the hazards makes sense.

HISTORY OF THE CONTROVERSY

Before describing the dangers it is worth reviewing the
form the controversy has taken. A small group of
molecular biology research directors in July, 1974 ad-
dressed a letter to the scientific community and explicitly
asked that all research on “recombinant DNA" mele-
caleg {gene implaniation) stop until the risks involved
and safeguards necessary 1o conduct the research were
evaluated. These scientists acted laudibly in displaying
concern about possible undesirable ¢onsequences of their
research, Scientists have rarely accepted responsibility
for the destructive consequences of their work.

A’group consistaing predominantly of research direc-
tors was expressly invited to attend a meeting at
Asilomar, Cakifornia, in February, 1975 where these
questions were discussed. A resolution representing the
consensus of the meeting was adopted suggesting re-
search guidelines and calling for the establishment of a
committes uider the auspices of the National Institute of
Health. This comnittes would be empoweted to draw up
a system of safety and containment proceduges, and of
recombinant DNA recipient organisms to be used in
these danggmus ;experiments.




at the U,S. Army Biological Laboratories at Ft. Petrick,
Maryland, alone. What will the casualty list look like
when there are hundreds of laboratories conducting such
experiments? c - -

In the next most stringent class of physical contain-
ment facilities there is already evidence of inadequacy. A
research director reported that within a year all workers

in his laboratory exhibited a -positive reaction for the -
biological agent that was supposed to have been con-

tained.

Physical containment standards should be more than
just sufficient. In the real world apathy, carelessoess,
pressure, and faulty or inadequate apparatus lead to
breakdowns in containment. Most scientists agree that a
physical containment system should be secondary to a
Mfoojproof bivlogical containment system. Although the
prabability of the crippled bacteria escaping from the
taboratory is small, it is not zere. In theory only those
bacteria which have an outside survival probability of
less than one in 100 million could be used as gene
implantation recipients. But a one quart laboratory cul-
ture of £, Coli may contain from 10.100 million bacteria
(the amount of £. Coli that one laboratory worker might
use in pne day). On this basis, thousands of bacteria which
are capable of existing in the outside world already exist
in that culture! 1t is possible, through positive adaptation
and preferential selection, for the survival potential of a
bacterium in culture to be radically increased by a single
muiation in its DNA. :

A further complication is the possibility of genetic
exchange from the crippled bacteria to-stronger, heally
strains which can survive in the outside world. This could
happen for example on laboratory surfaces in the svent
of an accident, or similarly in the human body following
ingestion or inhalation, or by contamination of the crip~
pled culture with faster-growing healthy strains. More-
over there is evidence that genetic transfer could occur
even after the death of the crippled host. In this instance
a dead bacterium may be almost as dangerdus as a live
one. Although such events are unlikely, over many years
they become a distinet possibility. .

E. COLI GAN ALSO BE HAZARDOUS TO YOUR
HEALTH . - .

For the two reasons stated above, (1) that E. coli freely
inhabit bumans, and (2) that these bacteria are extremely
adept at the exchangs of genetic material, possibly the
worst choice for a recipient of gene implants has been
made. £, coli has been chosen because of convenience to
experimenters, not public safety; Another recipient could"
be developed which is much further from the human
biosphere than is E. coli. If the committee truly had the
nterests of the public at heart it would have insisted on a
recipient much more remote from humans;

The eold facts remain that the proposed safeguards
have not been validated. In view of these uncertainties it .
would seem safe and prudent to proceed with only what
are generdlly agreed to be the less dangerous implants. If -
the containment facilities prove satisfactory, then -per-
haps more dangerous experiments might be attempted. '
This is just good scientific practice.” As the guidelines
now stand, however, virtually any recombinant DNA -
experiment ¢an be performed. This reckless assumption
that all experiments should be. possible at the present
time seems to contradict the spirit of Asilomar as °
exemplified by the statement of committee chairman
DeWitt Stetten, ... that if something had any
probability at all, it would in all’ likelihood occur, and
that this should be a guiding principle of our delibera. “*
tions.” ERE

‘What then are the real dangers of these artificially
constructed bacteria? The answer is somewhat rhetorice
a1 as well: we don't really know. This along should be
cause for trepidation. It would be easy to construct
horror stories about bacteria gone berserk, or powerful
biological toxins implanted into the genes of ubiquitous
human-inhabiting bacteria thus censtructing novel bic-
lobical bombs, ete. This is not unheard of, one only need
recall the 1972 London smallpox outbreak,  which
oraiginated in a research laboratory. For every fairy tale
which ends with, "And they lived happily ever aiter,” an
equally disasterous scenario can be painted. -,

It would be highly desirable, [or example, to construct
a bacterium in which the genes for insulin biosyntliesis
had been implanted. Such bacteria could supply insulin . -
cheaply in virtually unlimited amounts, However insulin
in greater than minute amounts is a deadly poison, and
were . colf harboring an active for insulin biosynthesis,
1o pain admittance to human intestinal tracts, the resulis
could swiftly be fatal, Here then is a highly desirable
candidate for gené implants, all the more so being a
potential financial boon, which could ¢casily have un-

“desirabled consequences, The pharmaceutical industry .

would be extremely interested in constructing an insulin
producing bacterium. However containment problems
oh a large industrial scale are cempounded enormously,
Endustriat.vats will replace academic test tubes. His-
torically. the health and safety of the American worker
have ‘r’m. béen of prime concern to American industry,
not inlacademic or scientific circles for that matter. Will

A -
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SUBSCRIPTIONS TO SCIENCE FOR THE PEOPLE AND MEMBERSHIP IN SESPA

SESPA is defined by its activities. People who
participate in the {mostly local) activities consider
themselves members. Of course, there are people who
threugh a variety of circumstanees are not in a posi-
tion to be active but would like to maintaln contact.
They also consider themselves members.

The magazine keeps us all in touch. [t encourages
people who may be jsolated, presents examples of ac-
tivities that are useful to local groups, brings issues
and information to the attention of the readers, pre-

_ sents analytical articles and offers a forum for discus-
sion, Hence it is a vital activity of SESPA. It is also the
only regular national activity. )

We need to know who the members are in order
to continue to send SCIENCE FOR THE PEOPLE to
them. FPlease supply the following information:

3. Name:
Address;
Telephone:

Qecupation:
{if student or unemployed please indicate)

active. [Ef none, would you like us to help you
start one?)

3. Iam ing money ding to the fali g
scheme:
A, Institutional subscription-$15 for lbraries
and others.

B. Individual memberships: (1) regular mem.
berships-$12, (2) indigent membership-less
than $12, (3) affluent or dedicated zevolu-
tionary membership-mare than $12, (4} com-
pletely impoverished-nothing, {5) I have al-
ready paid.

4. I will sell __magazines. This can be dane on

consignment to bookstores and newsstands, 1o
your eo-workers, at meetings. (I you want to give
some away free because you are organizing and
can't pay for them, let us know)

.5. 1am attaching a list of names and addresses of

people who 1 believe would be interested in the
magazine. Please send them complimentary
capies. .

Please add any comments on the magazine ‘or

SESPA or your pwn circumsiances. We welcome
. eriticism, agvice, and would like to get te know you,
‘.

$SEND CHECXS TO: SESPA 16 ljnion'Sq... Somerville, Ma: (2143

2. md SESPA chapter or other group in which I'm

93481 O« T7 - 35
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BENEFIQi;OF GENE TgégSPLANTATIQF RESEARCH

in order to evaluate the risk-benefit equation for gene transplantation researéh,
it is iwportant to determine just what the real benefits are likely to be, and to
whom these benefits will accrue. Since it is soclety at large that provides the
funding and runs the risks, it 18 clear tlmt benefits accrueing te the general
public are needed to justify thils research. TIf the benefits to society are small,
then this research should not proceed. The proponents of this research seem to
recognize this, and do indeed promise great rewards for mankind. Is this promise
likely to be fulfilled? And, if 8o, who 18 to decide that these benefits are
worth the risks? ’ . .

The proponents of gene transplantation research suggest benefits to the general
public in several different areas: cheeper biologically active chemicals (e.g.
ineulin and antibiotica) for the treatment of diseases, increased.food production,
and a greater understanding of disease proceasses. Let us assume that the tech-
nique can be usefully employed in each of thege three areas and ask who benefits.

Cheaper Biologically‘Activé-cﬁemicais for Treatment of Disease

When one speaks of the promise of cheaper insulin and cheaper antibiotics, one
is making the assumption that these materials are now expensive to produce. But
that is not the case; thése drugs are already belng produced at only a few cents
per dose. Of course, the consumer pays much more, but this reflects not the
difficulties of drug production, but rather an industrial structure in which
secondary costs such as extravagant packaging, advertising, and profits to the
few inflate the price to the conaumer. Ie it being seriously suggested
that 4f these game companies are given a method of producing drugse at a slightly
lower cost they will pass on significant price reductions to the consumer?

Increased Food Production

The insertion of the genes for nitrogen fixation into non-leguminous plants or
into the bacteria normally assoclated with the roots of non-leguminous plants

ig said to mean more and cheaper food. Lere also there are unstated assumptions.
It is assumed that food costs reflect the high cost of nitrogen containing fer—
tilizers and that the scarcity of food, especially in the underdeveloped world,
teflects the inability of the farm sector to keep up with demand. However, the
world-wide shortage of food would seem to reflect more the deliberate restraint
of productfon in order to keep world food prices high than the world's Inability
to produce sufficient food, The results of the Green Revelution are enlightening
on this score. In that circumstance high yileld rice strains were developed and
distributed, but it was only the already well-to-do who could afford the addi—\
tional coets of the cultivation they required, and the end effect was to worsen
the plight of the subslatence farmer. .

Greater Understanding of Disease Processes

Finally, who will benefit most from a greater understanding of cancer and genetic
diseases? What the general public needs, much more than a detailed gnderstanding
leading to cures, iz an understanding leading to preventionm. The path to'preven-
tion of cancer is already clear: -eliminate our exposure to environmental carcim-

ogens in the workplace and home whijh_are the direct cause of the vast majority
) o o LA . -
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P3_and P4 _Levels of Contafmmant

F3 and P4 containment are as equally if not more so deceptive in terms of
what they actually contain. In truth, they represent psychological containmenty
f.,e., they are a continual reminder of the dangers Iinvolved to the laboratory
-worker. In truth also, they in no way can guarantee contaimment of micro-
organisms. This is the case despite negative pressure facilities, limited
access laboratories, airlocks, etc. It is well documented in the report written
in January 1976 by Dr. A.G. Wedum, M.D., entitled, "The Detrick Experience as a
Gulde to the Probable Efficacy of Microbilological Containment Facllities for
Studies om Microblal Recombinant DNA Molecules.” This report, based on 30 years
of containment experience at Fort Detrick, states that neither P3 nor P4
facilities can guarantee absolute contaimnment. It further concludes and )
suggeats that for such potentially dangerous research two conditions should
first be met: 1) a safe (noninfective strain, one which cannot infect or
transfer genetic information in the human population} strain should be used;
and, 2) a vaccine against this strain should be made. No vaccine is being
prepared pregsently and this In itself is almost an impossibility (because every
newly trangplanted gene can affect the properties of E. coli and therefore make
it resistant to any vaccine; thousands of different and uncharacterized genes
from hundreds of different organisms are now being genetically transplanted i
into E. coli). With respect to the first suggestionr- the construction and use
of a -safe -gtrain-— no such strain exists at this time. Efforts have been made
to construct one, but it has not been so certified and will not be so certified
in the near future. Furthermore, this effort to construct a safe strain, which
has not succeeded, is only an effort directed towards making a theoretically
safe strain (i.e., an EX-2 strain)., The Wedum report spoke of another variety
of safe strain-- one which has been tested in humans (i.e., an EK-3 strain)}-~
and this 1s at least another 5 to 10 years off in construction and testing.

Considerations Concerning Dispersal of E. coli

It can therefore be concluded that at preaent} no facilities exdst which
can guarantee absolute contailmment of werk with recombinant DNA molecules. It
ahould also be noted that the major vector for the spread of this work will be |

the laboratory personnel themselves. They will surely be contaminated with the
genetically manipulated E. coli they work with. And they will most certainly,
despite alr-locks, negative pressure facilities, etc., ete., carry these
organisme out of the facilities either in their gdt or pharynx or on their skin
and clothing. 7The organism hest in question, E. coli, infects all warm-blooded
animals.. It is also found In the gut of insects, birds, and fish. It also can
be found in rivers and oceans, on grass and on vegetables. It is airborne and
can alac be spread in water. E. coll iz an Inecredibly sexy organism-- 1t carries
on the conjugal act for over two hours, and it can exchange genetic information
with all other specles of E. coli and some non-coliform bacteria. It matters'
not whether the organism will lyse in the gut or colonize the human gue.
Transformation of naked DNA has been known for many many years and attachment

of genes to plasmid only increase the likelihood that the newly implanted genea
will be spread to any one of an almost unlimited number of eventual hosts. ’
“Fhis in turn is only compounded.for the worse since there ls absolutely NO way -
to monitor for the escape of these microorganisms or their genmetic 1mplants.
Furthermore, there is no way to even predict where they will end up, what their
expression will be, or how long this will take. -
Two out-ofnevery LG00 . patients who enter Boston hosxitals die from E, coll
infectiona (xew England Journal of Medicine, 1976} re we to add to this toll?
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BIQOLOGICAL CONTAINMENT

The proposed NIH Guidelines (January 1976) are & set of propomals that
attempt to contain bacterisl hosts and/or viruses carrying implaunted foreign
genes by a combination of different levele of physical and biological contain- .
ment depending on the particular experiments to be performed. Biological
containment refers to the use of genetically modified or "weakened" strains of

. the human gut bacterium Escheérichis coli as hosts for the introduction and
propogation of foreign genes. This strain (which the Guldelines refer to as
EX-2), it is hoped, will ",..not permit survival of the cloned DNA fragment in
other than especially designed and carefully regulated laboratory environments
at a frequency greater than one in one hundred million (1/10%)." (1) In
practice, the difficuities to obtain and assess a particular level of biological
containment are many.

Dr. Roy Curtiss IIT and eilght co-workers at the Hniverasity of Alabama in’
Birmingham have worked for the'past_lk years on the construction of a weakened
gtrain of E. coli. They have recently presented a thorough and candid account
of their observations of that strain to the NIH Committee which is presently
consldering it for certification as an EK-2 strain. Curtiss' group has pointed
out that the reduced survival of the strain they have conatructed cannot assure
reduced survival of the strain carrying a foreign DNA fragment. In general,
in order to insure reduced survival of the strain carrying a clomed foreign DHA,
the numwber of strains to be tested would be enormous given the number of
different DNA fragments possible for implantation into E. coli. In particuelar,
it would be only logical that the Guidelines demand that every strain carrying
a new DNA fragment be tested under the most stringent conditiome of containment,
at considerable expense both in terms of time and money.

Obstacles to. Contaimment

Other obstacles will diminish, and not unlikely, eliminate the possibilitieﬁ
for the biclogical containment of any E. coli straln:

1) The occurrence of genetic exchange from the constructed “safe" host/f
vector to © other strains of E. coldi commonlz uged in the laboratery. Bacterial
and viral contamination of laboratory cultures is v very common in microbiology
laboratories, despite extreme precsutions taken to prevent contamination.
Implanted DNA could, by virtue of genetic exchange, find itself in a bacterium
that is able to survive under much more varied conditione than its original host.
Congldering the converse situation, a routine laboratory culture of E. coli
contaminated by the "fail-safe" organiam harbering a DNA implant could provide
for entry of the foreign DNA into a large bacterial populaticn. This situation
18 not far-fetched, considering that "routine" cultures are ordinarily discarded
intc open sinke.

2} It is a common experience that multiply marked strains (strains carrying
a variety of genetic mutations differing from the wild-type bactexium) are very:
difficult ‘to maintain. It is hard to Imagine ‘that every laboratory worker using
the weakened strain will insure, prior to each experiment, that the particular
astrain béing used maintains the original 13 or so mutations that, say, the strain
constructed by Curtiss and co-workers comtains. - The thoroughness demanded of
any experiment in microblal gemetics, let alone foreign gene implantation, would
require testing for. the 25 phenotyplc properties that the above mutations confer
to the strain.

will involuntarily ignore many situations ig_which ‘this bacterium could ] be
tested for survival. The number aad variety of natural gnvironments that can
be tested is only limited, for one example, by the different compositions:of
the sewera receiving effluents from ‘the hundreds of institutions in which DNA

.
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there is no comparative epldemioclogical study that assesses the incidence
of gastrointestinal Infections and urinary tract infections (in men as well
as in women} among people working in microbiolegical laboratories versus
groups of people outside of laboratoriea.  To our lnowledge, there is no
study that hes assessed the incidence of meningitis and infantile gastro-
enteritis in young families of laboratory workers. To our knowledge, there
is no epidemiological study that has assessed the incidence of prematurity
and perinatal mortality in infants of women working in laboratoriee or their
close female aspociates,

Conelusion

Only formal and detalled epidemiological studies can fulfill this lack
of knowledge. Chemical pocllutant studies affer gobering examples to this
effect. 1t hae been recently demonstrated that a sample of wives of husbands
who came in contact with vinyl chloride had twice as meny miscarriages and
still-births as the wives of workers wha did not come in contact with the
material (3). This occupational health hazard probably would go umoticed
were it not for the depth of the study conducted, which was made imperative
in 1light of the discovery that vinyl chloride is carcinogenic to humans.

Progosal

General concern about the potential health hazards of DNA implantatiun
techniques (not only to people, but also to a wide variety of other species)
would demand postponement of this line of experimentation until at least the
above uncertainties,as well as those concerning physical and biclogical
contaimment, are experimentally resolved. This would involve a substantial
redirection of effort of the biomedical research community into detailled
study in the areas of occupational apd environmental health and safety,

An agreement among the sclentific community not teo make use of the potentially
‘threatening technology of DNA implantation into microorganisms would cirecum-
vent thig problem. We should serlously consider the use of alternative
technologies which might be considerably less costly and disruptive of daily
laboratory life than the conetruction, mazintenance, and monitoring of P3

and P4 facilities and "safe" hosta. 'An alternative approach to gene implantation
would alec eliminate the process of decision to continue genetic engineering
research based on benefit versus risk calculations, simply because the risk,

at least as it has been posed by the molecular biology community at large,

will be negligible. )

Proposed alternative approaches will not interfere with the attainment
of knowledge that DNA Implantation seems to promise. It may slow the acquisi-
tion of that knowledge; however, most likely it will introduce the kind of
patient wisdom into the process of sclentific research that large segments of
society are beginning to demand. It remains an open question whether selenmtists,
left to their own devices, are capable of the collective restraint which is
8 prerequisite to that kind of wisdom,
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1. INTRODUCTION

1. Position of Science for.the People

N This paper represents the positlonr of the Group on Genetics and Seccizl
Policy of the Boston Area Science for the Pecple. For over three years our
group has been active in raising questious about the social lmplications of

research in genetics, in genetic screening, and In gene implantation.

2. I am newly conscious of political respénsibilities

I speak as one mewly awakéned Eo the responsibllitties and privileges of
selentists. 1 should say reawakened, because somewhere in the back of my
consciousness lay the memory of personal but barely articulated guilt aboug
the censtruction of a bomb,

My paremts suffered from a major ambivalence: bhaving worked on the
Manﬁattan Project, they felt personally defengive about the horrors wreaked by
the results of their research; but this concern was not sufficient to overcome
the notion that the scientific endeavor is the main avenue for the pursuit of

knowledge and that, therefore, scientists have special privileges.

3. The respensibilities of scientists: Pure research and the choice of research
projects . .

There is a common bellef that scientists are mot responsible for the
repercussions of their work., This follows from the belief chat scigntists should
follow their research wherever it leads them, and that they should be free to do
this. The rationale for this belief is that puré research could lead to great -
and useful discoveries, that outside controls would inhibit progress and turn
sclence into a political tool, and that, since scientists are made pure by their
commitment to the pursuit of knowledge, such control should be superfluaus.

Though this sounds a ﬂit aimplistié, we know that many seien;isté and mﬁcﬁ
of the rest of .soclety wouid like to believe it: (I;'Eagt, I myself_believed

E P : :
it until very recently.) Nevertheless, the direction of our research is already
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tainly be so now. I have wondered at what seems to he Fhe light-hearted
actitude of so many respected biologlsts about the prospect of trapsplanting
genes across species barriers (5, 39, q4l).

. The results of our research have direct bearing on the public welfare.
It has been pointed out that there are both potential hazards and potential
benefits. The benefits are often painted in such an exaggerated fashion that
many ¢f the Informed: public and, indeéed, many biologists have come to believe
that this technology will save the w?rld from disease and starvation. (Of

course, g¢qually exaggerated scenarios of disaster can also be imagined.)

2, Scientists are not the appropriate judges of the legitimacy of this research;
the puhlic is at risk

We as sclentists may be best suited to calculate risks and te predict
benefits, but does this mean that we are best able to decide whether or not to
run the risks? It 1s here that the debate becomes one of puﬂlic policy. A

. small mmber of scientists in influential posivions should not have the power
to shape the future, It is the public which is at risk, the public which shpuld _
benefit, and the public which should decide whether the benefits justify the

risks.

3. Anyone can_understand the issue

With few exceptions, the publie ié not in a position to make decisions
about scientific matters due to the lack of social mechanisms to allow for
publie participation and to the mystification of the sclentific endeavor which
pervades our sceciety. This, in turn, is due to an elitist aﬁtitude promulgated
by academicians that only a few people are capable of higher learming.. I do
not wanf to debate this issue at length; however, my own expetrience 1s that
anyone can understand the issues that we are discussing‘hf;e, and can ask
probing questions ﬁhich are difficult to answer. Becaﬁse:tﬁis research ha;

gsuch impact on society, it is our responsibllity to edukgte the public and to
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cult, global problems raised by the research.

6. The Guidelines have not been available o the public

When the'Guidéliﬁe;N;ere released, -they were sent to major investiga-
tors, editers of scientific jnﬁrnals, and the like. Especially in the light of
the public interest which had }:.aeen' displayed by mews coverage a.rl.d local city
actions, why was no effort made to make the Guidelines accessible to the general
public? They shoul@ have beenr distributed, complete with explapnations and an
expanded pglossary, to every public library. . At the very least, the Cuidelines
should have been made immgdiately available to gcience libraries so that inter-

ested and informed individuals not directly involved in the research would have

easy access to them.

7. The environmental impact statement should have come earlier

The handling of the environmental impact statement for the Guidelines
provides further demonstration of how public zccess has been ;imited. Publish=-
ipg a Draft Environmental Impact Statement before issuing the Guidelines wogld
have been in keeping with the spirit, though beyond the letter, of the Natiocnal
Environmental Protection Act. However, it has finaily Emérged twe apd a half
mopths after the Guidelines. As reqhired by law, rtime was allotted to receive
public response but a member of ocur groub found that the month provided w;s in=

adequate even to obtain a copy of the Draft on request.

8. The use of language is importamt

Even the language we use 1s imporrant. Recently, I asked a frignd who is
trained as a philosopher of sclence whether he would read an article in the New
York Times about recombinant PNA. He duubtea that he would, but said he would
certainly read about Transplanting Genes which, afCer_gll, is what this-is all

about (8).

§53-481 O - 97 - 38
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Hhen D:.fFred:iéksoﬁ-‘of the NIH speaks of the po:e%tial dangers and the
promigse of gr;:at benafits (39, ql2 }, the bias of his viewpoint is clear. It
iz not clear t%: us that the benefits are any more likely to be realized than the
dangers. Whatéis clear is that, since there is potential. darger of a disastrous
and irreversibié naturé, the decision to continue this work fs not the scientists’

alene.

9. The consequences of this work are nor predic¢table

An enlighté_ned view held by many people has been well articulated by

Prof. 5. E. Luri’_a:

L perscma.ily believe that not all research is legitimare: '
its legitimacy has to be judged in terms of its clearly

predictable consequences {23, q24).

We would go a stné. furtber. One cannot predict with confidence the consequences
of research in Gen:'e Implantztion. Under such circumstances, .'what is needed 15 #
careful analysis o{f the possihilities. Even when one cannot easily assign in'ob‘-
abilities to the pfojected consequences, 1f significant hazarr%ls can be projecte'd
it becomes absnlutélly necessary to open up the decisicn-making process to the

publiec; W must notri allm; the natural bias of those involved in thé research to
predetermine the deéision to proceed ST not, Since it is impoésible to be free

of bias, the,only way to allow the public to make ‘balanced decisions is to make

our biases known and, explicit.

0. We cammﬁ he Ereé of hiag

We do not mean t!p inply that it is only when the scientific questions
cennot be answered that tha public need be invelved. It is efrem true that,

even when the scientific implications are clear, there are'moral and political .

T
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make the decislona shared one.

4, The debate has net beep public

It 15 often said that an attempt has been fade to open the debste 1o the
public. The examples that are generally given are the Asilomar Conference,
which was reported in many newspapers, the NIH kearings in February of this
year, which were called "Public Hearing", and the NIH Guidelines, which are
supposed to Dpeﬁ_to‘pﬁblic scrutiny and nriticism. We question the public.na~
ture of these foruws. The fact that the Asilomar Confetenn% was convened by

inviting a group of prestigious individuals without extending ar open invita-

tion to interested persons from the general public:is indication eunocugh of the

semi-public natwre of this foxuwm (44).

5. The experts should nor be only molecular biclogists

There are obvious problems Lnvolved in waking the NIH both the funding
agency for the research as well as the bady reéﬁonsible for its repulation. Im
addicion, why was the NIH Guidelives committee so heavily staffed by malecular

biologists {41, q3, 4‘)? It is quite true that there were lmportant techanical

questions that needed to be addressed in order ta prapase the Guidelines. Some

of these involveéd the details of how the experiments would ba done and, in this
regard, the molecular biologists planning to do the experiments were indeed the
appropriate group of experts to be consulted. But the much thorniér, and more

dmportank, scientific quastions are those of damger te public health and to the

. biosphere. Evolutlonary biologista, ecologists, epidemiologists, infectigus

disesase exwperts, and public health officialg should have been on the committee

in force in order to deal adequately with these aspects of the application and -

repercussions qf the research. Remembetr, too, that mot all of the questions

raised by Gene Implantation research are scientific in-nature; there are moral

and sgcial dilemmas to be. confronted as well. Philosophers and historians of

science should have been Preseit to assure carefhl,consi&eration of rhe diffi-
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guided by outside pressures: the limitations of the bud.get, the priorities of V
the funding agencles, and the constraints imposed on thed by societal intverests
such as public health, and by social ard ethical considerations such as the
restrictions on human experimentation {5, 23, 36).
Huw.can we claim-that seientists can choose wh;t tir érudy when it is clear
that the granting agencies, ﬁariously pe;suaded in Conmgress, de a large part
of the cheoosing? Alsc, professional p?essures encourage us toe investigate cur-
' rently fashlionable sudjects; not ko do so would jeoparqize aur chances for suc—
cess z2nd more grants.
Host golentists seem to helieve that sclence somehow hé::vers above the social
fabric; but, 1f science is at all pure, it is only :ln_ the séa.rch for new imowledge.
Az long as saclety uses the products of science, sclence cannot be Vneutral bacauge
apcfal actions are always moral isgues (23, q24). There is no value-free sclence.
Though some viewgcience as entirely objective, many associate only a positive
valFe to science, and gee its applications through rose tinted glagsea. They do
nok recognize that, witheut careful planning‘and foretﬁbught,.science can lead to

digaster as easily as to advantage.I

I1., POLITICS AND PUBLIC DEBATE
Let me ask bluntlyr 'Shou.ld ve pursue the study of recombivant DHA? If we

should, under whar circumstances? And whe is to decide?

1. Many biologists are not worrisd about iInter-species gene traﬁsplantation

We are indebted to Professors 'Bgrg"and Baltimore and to the rest of the
Asilomar Conference organizerg for having first pointed out the need for caution

‘in this field of research: I‘kﬁideeﬁ,' :'.so much valuable time has been -spent in dia-

cussing this issue that, had I not been concerned to begin with, I should cer-
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ON ¥SCHERICHIA COLT AS HUMAN AND AMIMAL ?AIHGGEN

There 1 considerable evidence that E. coll, under certaim sets of
presently tll-defined conditions {in certasin cases, when carrying certain
extrachromogomal genetic elements called plasmids) can be a pathogen to
hymans end othar eniwal gpecies,. and is more pathogenic fo younger membery
of these species. Mueh of this svidence hea been gathered only recently,
To quote = recent review, "During the past approximately six vears, the
recognized role of enterctoxigenic E. coil in producing human diarrheal
disease has expanded to encompass a2 wide clinical spectrum, ranging from
mild travelers diarrhes to a severe cholers-like illress and involving
egsentially all age groups, from the nursery to geriamtric populations.™ (1)
DMarrheal dilsease is one of the maln causes of death in children under five
years of age in developing countries and is ag important cause of adult
morbidity in the same areas (1).

In industrial countries, E. cold can also be harmful. Littie is known
about the mechanism of its pathogenicity as well as its mode of infection. '
Infections of the uripary tract are common in women of any age and are
egpecially comman during pregnancy (2}, Infection during pregnancy leads
to increaged incidence of prematurity and perinatal mortality. Furthermore,
E. coli is reeponsible for about one third of the cases of meningitis
(inflamation of the nerve and brain linings) in necnates. Premature children
are particularly auaceptihle {B0-90%) to this infection (2).

Colonization Studieg

Proponents of gene implantation utilizing the atrain E. colt K12 as
host have often argued thar thie particular strailn is known not to colonize
the human gastrointestinal tract. However, this strain was orfiginally ifsolazted
for human faeces close to 50 years ago. It has been maintained in the labora-~
tory, and presumably, according to optimistic opinion, has been divested of
its capacity to colonize the humar gut., However, thls opinlan ignores the
observation that in most experiments on bhuman volunteers, Ingested E. poll:
strains (of a varilety of different types) were either not recovered at all,
ot peraisted in the bowel for only a short time {2}, Litrtle is known about
the dosage of coliforms which must be ingesred to significantly influence the
population dynamics of the faecal flora. 1In other words, it is extremely
difficult to know whether E. cold K12 dees or does not colonize the human
intestine, Furtharmnre, the factore enabling EZ. cell K12 survival and .
maintenance in the human urinary tract are not known. These uncertalnties
suggest that we cannot derive comfort from the negative rewsults of the
tests involving the administration of massive doses of E. cold K12,
Drawing from the field of plant pathology, it ia sometimes very diffiecele
to experimentally obtain infection of a plant with large doses of an isolated
microbial agent, even though the agent is known to disperse thrbughbut a crop
under natural condizions.

Lack of Thoroupgh Epidemiolopical Srudies

Finally, the claim that E. coli K12 (let aslone an equivﬁlent strain
~contalnipg foreign implanted genetic information) ie not & pethogen under
any ¢ireumstsnces has not bees put to a rigorous test, To- our knowledge,
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implantarion technology ia proposed to be-utlilzed.
Cone Lusion

The ebove considerations lead to the conclusion that the experiments
asaessing the properties and survival of the weakened strain {or foreign
DRA carrying derivaetivas) will unavoidehly be incomplete. Furthermore these
assessments will not have been repeated by independent groups, a normal
procedure before a crucial experiment is accepted by the sclentific communly,
Clearly, the task to gein certein aseurance of the efficacy of the bicloglcal
containment of an B. coli host/vector mystem iz staggering, and the dedication
of enormous funds to teat the wide and complex variety of comditions in which
E. coll naturally finde itself would border on the absurd.

Proposal

A calm analysis of the above urcertainties facing genatle englneering
vesearch in general, and biological contaimment in particular, would prompt
us to consider "alternative techinologies”, which are potentially less disruptive
of microbial 1ife ir our pursuit to understand how genes. function in higher
organisms. It has been repeatedly maintained that the latter objectlve can
only be acheived through the techmiques under comsideration. However,otechnlques
other than cell DNA implantaticon elready exist that have allowed the isolatien
of the genes coding for rabbit hemoglodin (2,3,%) and the gene coding for the
a8ilk protein of an insect (5).

Larger amounts of initially minute gquantities of a particulsr DNA sequence
could be obtained by the use of appropriate in vitro systems (for example,
enzgymes {polymerases and ligasee) stably immobilized to sclid adsorbents to
allow for long-term continvous use} to achleve the replication ¢f an initial
DNA copy. A promising approach For the isvlation of a large variety of genes
gtarting with the isolation of thelr corregponding messenger RNA's is offered
by the technique of immunc-precipitation. This method involves the precipi-
tation of the messenger RNA-nascent protein-ribosome complex away from other
cell components by use of antibody specifically directed against the native
protein. Once the messenger RNA has been fractionated from the above mixture
a complementary DNA copy can be elicited by incubation with ‘appropriate
available enzyines.

Techniques of this kind which will be presumably, at first, not as “easy"
ae those offered by insertion of forefgn into bacterial host/vector systems
could be coupled with a decision by the scfentific community te focus on the
study of a few genes from higher organiems. This enterprise would offer the
kind and depth of detatled knowledge scientists wish to obtain earlier than -
under the present state of affaivs, where, it would seem, every group has ita -
“own" eukaryotic gene to study. There 1s precedent for an agreement of this
kind. Seventean years age the molecular biology comaunity and the granting
agencles decided to comcentrate the study of the regualtion of gene expression
in bacteria to the genes coding for the lactose utilizing enzymes of E. cold.
A similar initiative, wtilizing alternative techniques to those offered by
gene implantation technology, will permit ocur understanding of eckaryotic gene
expreselon to progress without visking "biulugical pollution" in its deepest
sense.




546

Ecological Implications

Some quotes for thought from *The Ecology of E. goli" by Dr. Stanley Falkow
(1976}

1. "“From the specific standpoint of the detection of E. cold host strains

' uged for recombinant DNA molecules:and their diseemination serotyping
appears at present to be of no aignificant value"--i e. they canpot
be monitored!

2. "The natural habitat of E. cold is the alimentary tract of man and

- warm blooded animale."

3. "On the other hand, antibiotics used in therapeutic and subtherapeutic
doses may have a profound effect on the normal flora, rendering the
animal suaceptible to infection by pathogens and enhancing plasmid
transfer." The same conclusion, even more so, would hold for patienta
undergoing immunosuppressive therapy.

4. "From the standpoint of recombinant DNA molecules, the documentation
of the effects of plasmid-mediated determinants on pathogenicity must
be viewed as one of the most cogent argmments for the potentisl
bilohazards associated with this research." :

‘5. "The 'indigenous' plasmid flora of E, coli would represent (at least
in theory) a ready body of vehicles to mobilize and recombine with
the laboratory constructed molecules under proper circumstances."

6. "It ig also-clear from out studies that a carried plasmid may have a
profound effect on the survival and carriage of E. cold K-12. As
noted earlier, many E. coli can be comverted into- pathngenic form:
followlng the infectfon with Ent and K antigen plasmids." What effect
will the thousands of unknown genes from hundreds of different organiams
bave on the pathogenieity or nonpathogenicity of B. coli of any othér

- .bacterial strain which theee new gene implants are transferred to??
7. . "Yet, it may not be too far fetched to suggest that some DNA recepbinant

melecules could profoundly affect the abllity of this E. colil
“atrain to survive and mulitply in the gas:rointestinal tract.”

Conculsions

It ig'{important to keep in mind, while reading the above quotes, that
the Wedum report (commissioned by the NIH) states that the micrecrganisms
" in question canmot be contained with any type of physical containment.
"Kéep in mind also, that as you read this statement thousands of unknown
© genes from hundreds of differvent organisms are being genetically transplanted
. into E. coli . And this is the very same E. coll K~12 which will sooner or
" later be ingested or carried out of the containment facilities to be spread
- over the biosphere. No matter how remote the danger--there must be somhe
real question of an actual danger. ¥f this was not so there would tever have
. beén an Asilomar conference; a moratorium on Tesearch, millions of dollars
. unsucceasfully spent on attempting to construct. safe bacterial strainms,

guidelines for this research, guideline committees, and hundreds of hours ?
spent studying this very question. Cd
) There has never been a potential for a global disaster of thia order of ;

magnitude, There 18 no predicting where the gene Implant will end up . and
what its eventual expression will be. - The one certain fagt s that it

" cannot ‘be contained. This work has been espoused to have meny putential
benefits for wankind. Will the -cure be worge than the ‘disease?
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of humen cancer. These same chemicals that cauae cancer ara powerful mutegens
and are thought to be increaming the load of genetic diseases as well, This ap-
proach would clearly be very expensive to industry, requiring elimination of
industrially ifmportant chemicals, greater safety precautions and more exteusive
pollution controls. Tt would also not result in mejor financizl return to bio-
medicel industries and the medical profession. Since resources for research are
limited, proceeding along the gene implantation road detracta from more praduc-
tive avenues. Thus, viewing our inereased understanding of these disease pro-
cesses as 2 benefit of gene tramsplantation is spurious and only serves to focus
attention on the afflicted individual rather than on the socfetal causes of the
diseases. Farthermore, we already have the capacity to treat the 1lls which

. cause the greatest awount of pain to mankind (e.g. malarfa, Intestinal parasites,
malnutrition), but we do not use this capacity. We are unwilling to commit che
necesgatry regources to thoge gredas of .treatment and prevention.
Wiy then do we wish to concentrate on these relatively exotic areas nf medicine?
Perhaps it 1s because 1t is here that there fs a grest deal of profit to be made
by the medical establighment, The abovementloned common diseases are easy snd
inexpensgive to treak, bur the diseases for which gene rransplantatien offers
either a tool for understanding or a method of treatment will be very expemaive
and consequently profitable to treat. The benefit im this case would seem not
to be realized by the great majorlcy of the sick, but by the industry which
Cures. .

Conclugions

. The above discussion pointe out much discrepancy between what ia promised and
.. what is likely to be delivered. We thus return to the geestlon of vwho is

" at risk and who reaps the benefita, The benefits are thete for the sclentifie
community and for the biomedical establishment. But the rewards to mankind
have proven to be much harder to £ind. If tlie public were fully aware of this
situation would they be willing to take the risks that are being requested of
then? They would probably be uwnwilling to accept even a much lower level of
risk. And so, the hope of proceeding quickly with gene transplantation research
seems Lo depend either onm the public being kept out of the decision making
process DY belng wisled by the selentific ccmmunity about the risks and
henefite involved.

PHYSICAL CONTATNMENT o

Physical containment fe necegeary, but deceptive, _qur levels of physidel
containment have been proposed, Pl through Plor, in increasing levels of contain-
ment. . ’

*BE and P2 Levels of Containment
PL snd P2 basically represent standard microblological practices. - It ig

well known that biclogists have a rerrible safety record. Under Pi and P2 con-
- tainment -doors.are unlocked, eatry to.the laboratory is wide open, and labora-
tories are not located in reglons of limited access. ¥No negative pressure
‘gyatem or air-filtration system exists. The major difference between P1 and P2
is ‘that under the latter cenditions a small algn, stating “Bichazards" .is put
in the area of the experiment, and them removed at its completion. Philip -
Handler, President of rhe National Academy of Sciences, best described this
situation: "I don't think Pl god P2 contain anything."7 tr_ is our feeling that
Pl and P2 categories were set up to make P3 and P4 anpetﬂ WoTR Btringent.
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it be possible to maintain a low level of risk in Jarge scale
ndustrial o%etatinns? Wha will write'and enforce the
guidelines? The National Institutes of Health guidelines
apply only o academic research, yet private industry
stends to profit greatly.

We must alsa face the possibility that some of the
defense budget's 54 illion dollars for chemical and
iciogical warfate research might be used for the devel-
opment of novef Iilling agents vsing genetic snanipuis-
tion {echniques, .

BIOHAZARD REVIEW COMMITTEE AND LOCAL
SAFETY COMMITTEES

Decisions zbout -tesearch . projects which are o be
pursized and the safety measures to be taken by
researchers should 'be matters of public policy. These
fdecisions shonld be overseen by 2 bivhazard review
committee, This committee ¢ould foflow the efforts of the
National Science Foundation to involve the public in
these kinds of issnes. The provisions of the National
Science Foundation Authorization Act of 1976 directs
the foundation. to invelve citizens’ groups and scientists
in the tesolwtion of public policles and scientific matiers.

The Geneties and Sovial. Policy Group of SitP feels
that the following points should be included in this
hiokazard review system: |

(1) Biohazard decisions should be 2 matter of public
record, cincluding the arguments for and against the
decision. -«

{2) Grant applications should include a Biohazard
Impact Statement, This viould describe not only local
hazards to laboratory personnel but slso possible danger
to the general publis including possible long term effects.
This stetement would serve as-a neans of self-educe-
tion for the investigator, and should be readily accessible
to people in the laboratory to enicourage discussion of
safety issues.

(3) The bichazard safety committees should also

"inchude substantial membership from populations at risk

who are not the practitioners, .

(4} Reports on biok ds should be included in the
programs of seientific meetings. Courses in the general
area of the social and bictogical impact of biomedical
research should be rapidly incorporated into educational
currienla. R R

(5) Local” safety committees, Like the new Biology
Workers Health and $ajety Committes at MIT in whick
the Genetics and Secial Policy Group of SHP has been a
participant, should be organized and should inciude
iaboratory - technicians, custedial people, and clerical
waorkers. The formation of such comumittees is mandated
by the Nationz) Institutes of Health guidelines them-
seives. -

. Unless the worakers organize themselves, these com-

_mittees will probably be composed entirely of research

directors, who under the comnpefitive pressures of scien-
tific research, will fend to ignore matters of safety, It is
up to-each and every one of us to insure that our rights
are observed: :
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Tt would also seém important to establish procedures
that will assue continued epidemiological monitoring of
peaple (and their families} in places where DNA recom-
bination experiments are peformed. The Netional Insti-
tute of Occupation Safety and Health (NIOSH), which
under the Occupational Safety and Health Act (OSHA)
of 1970 was charged ta determine the potential dangers
of hazasdous chemicals in the workplace appears jo be
the appropriate agency for this fask. .

CONCLUSIONS |

Scientists have wiitlen much abeat academic freedom
which allows them to pursue sciertific interests wherever
they may lead. However they forget that their research is
mostly financed by public tax money, spent to improve
public welfare, not to indulge the whims of scientists. As
population geneticist Richard Lewontin says, “Scientific
research by its very mature has outside implications and
canseuently there is o inberent right to do anything 2
scientist damn well pleases.” .

Senator Kenpedy of M L is ing 4
public kearing of the Senate health subcommittes on
genetic research and biocthics whisk will hopeinlly
discuss and propose legislation atmed at precisely the
‘questions this pamphlet raises. We hope the American
taxpayer gets a fair hearing ag this conference, and that
in the futurs all such public welfare decisions ceasz to b=
closed to only ranking professionals in their exclusive
fiekis. .

The Genetics and Sceial Policy Gronp of SHP notes
the iromy of the curtent sitwation. In the pame of

improving human health, newer and more potent threats,

1o human heslth are being developed. It is unclear that
these genetic technologies have been developed in
response to rational needs or whether they are simply the
interests of professional scientists wio make their livings
with such developments, .

—writlen by a committee from the Genetics and Secial
Pulicy Graup of Science for the People.
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The Recombman! BRA Moleculc “Program Advlsoz}

“ Cofmittes which was drawn up’consisted of fifteen

bicmedical research - directors, most of whom were
divectly involved with research onthese new recembirant
DNA molecules. They wera asked to draw up regulations
poverning researach. In July of 1975 this comimitiee
issued its report, The report essentially ignored all the
warnings which had previously been issued, even the
relatively mild concetn expressed at Asilomar, The
Genetics and Social Policy Group of 5itP{4] and a group
of geneticists meeting at Cold Spring Harbor, New
Yark.[1] severely criticized this report, both for the
content of the report as weil as the composition of the
commitice. As a result of this eriticism the committee
withdrew ita report and began writing a second ane.
However {he composition of the committee was mot
ajtered. We ard others insisied 1 that time-that this
committee was primarily serving the interests of those
scientists directly involved in recombinant DNA work;
they were tlearty looking for the most watered-down
guidelings, Nevertheless on December 4 and §, 1975, ata
meeting in La Joila, California, this commiitee issued
another simiiar report which will in all likelihood be the
working guidelines.

The thoratorium on active résearch, the considerstions
of risk involved, and ihe establls_hment of guidelings for
such research Which others have dubbed unprecedented,
we consider to be publicly inisleading. Sueh actions
appear to have been 1aken to ensure the weMare of the

. genera! public, yet the public was aeither informed,

consalted, nor educated, The resedrch directors have a
vested interest and involvement In their own experi-
ments. Can they be expected to act responsibly by taking
full responsibility? If these experiments were to be put on
trial, why then were cxperimenters allowed to act as
prosseutor, judge, and fury? Commenting on the role of
soientists and ‘their self-regulation Senator Edward
Kennedy stated, "It was inadeguate because sclentists
alone decided to impose a maratorivim, and sclentists
alone decided to iift it. Yet the Jactors under considera-
tion extend far beyond their technical contpetence.”™

Ir their zeal to answer fascinating scientific questions,
ibe research directors failed to open debate. Experts in
such related fietds as epidemiology and public health,
occupational health snd safety, and mocrabial ecology,
who might have contribuled to discessions of dangers
inherent in such experiments were nof consulted. Neither

“were the laboratory warkess who actually performed the

experiments allowed to participate despite the fact that
{hey are exposed.to the greatest risks, The general public,

‘neither informed nor consuited, is also exposed ¢ the
risks involved in recombipant DNA ‘experimenis and

should not have been allowed to abuegate responsibility.

And it is precisely because such experiments are being

conducted in the publie interest with public money that
the public should be edutated about the pros and not
deluded about the cons. Technologies such as diethylstil-
‘bestrol, asbesios, thalidomide, vinyl chloride, and diel-
drin, which appeared completely beneficial at the time of
their introduction have become, intentionally or ae-

cidentally déstinctive of human life and the environment,
Molecular biblagists are in a position te benefit from the
lessens of our techrological present and not contribute to
the inventory of tragic resulis of the past.

"E, COLL FROM TEST TUBE TO INTESTINE

One of the primacy azeas of concera It that. the
bacteriut E. cofi is being wsed as the recipient for the
eeombinant DNA moleceles, In as miuch as E, ol is &
rormal resident of the human intesting, pharynx, and s °
also a human pdthogen, ifs chofce as g reciplent
organism for ‘gene implantation from foreign species
seems reckless. Some strains of £ colf are pathogens and
are the primary cause of digrrhea and other enteric
diseases in hurmsans. These strains can be responsible for
death via secondary septicemias in otherwise diseased
patients. With its universal, intimate relztionship with
humans, £ colf presents a2 fundamental ecological
unsuitability for recombinant DNA experiments.

1f the potential for such a serious problem exists, why
15 the current research being done with E, coli? Simply
because the technolegy for employing £ col has heen

_developed and experimenters are unwilling to accept any

further delays. If other bacteria were to be used it might
require several years to sufficiently dsvelop an squivalent
genetic system which could act as recipient for gene
implantation.

The practitioners have anempted to deal with these
problems by developing physical containment systems
and by constructing bacteria that cannot live cutside the
test tube (biological containment). The practitioners
maintain that: {1} the containment apparatus wiil not
allow the escape of the jmpianted dacteria into the
environment, (2} even if some escape, they have betn so
extensively crippled that they are unable “fo persist
outside the laboratary, and (3) these bacteria are unable
fo exchange genes with other bacteria, as normally
oceurs, so that the implanted genes cannot be transferred
to healthy bacteria. These ideas are not supporied by
research into the physiology and ecology of bacteria and
their plasmids, Wel4],. and other qualified scientists[5],
{eel the dangers are sufficient to warrant extensive tests
to ensure that unwanted, foreign genes don't end up in
the bowels of unsuspecting passers-by.

CRITIQUE OF THE SAFETY PRECAUTIONS AND
THE PROPOSED GUIDELINES

Bepause some experiments ate felf 4o be inhernetly
more dangerous than others, different levels of physical
and biological ‘containment will apply to ditferant
experiments, {t has been assumed that the physical
containment facilities will be adequate although there
has beer ne mention made of thotaughly testing them
before the more dangercus experiments are attempled.
In fact the mumber of reporied infections in laborstories
with special containment fachities of the most stringent
type have been around 1630-in the last 30 years. There
have beert 423 cases of mfect:on and 3 deaths in 25 years
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THE PEOPLE DISCUSSING THE HEALTH HAZARDS OF DNA-RECOMBINANT WORK.

Receat breakthroughis in, the freld af mdlecilar gene-’
tics have improved greatly our understanding of how

genes carry information from one generation to the next
and of the role they play ik spacifying biolagical develop-
ment and function. Associated with this new knowledge
are powerful new technologies which allow the linking of
genes from one organism to the next. Molecular geneti-
.cists have utifized newly characterized bactezial enzymes
to couple genes from various fiving organisms to the
common intestinal bacterium, F, coff. Theoretically any
organism could act as recipient for such gene implanta-
tion. £. coli are now being employed because they pertnit
.easy, critical measurement of the technique’s success,
However, gene implantation technology also constitutes
potentia? health hazards to both people working in the

laboratories as well as thie gencral population, For

example one area of concern i3 ancel causing virus
genes might be implantegd. . coli or other recipients.
These hosts might esfape the laboratory and infect the

public. : .

For these and other reasons the scientists involved in
these experiments decided to mstitute a moratoriom on
afl such research in 1974, 2 commendable action. Bat the
practifioners of gene implantation have recently been
criticized from bath within the scientific community[1] as
well ag the general public[2]. Questions have been raised
not only concerning how these experiments should be
conducted, but' also whit they hope to achieve. Some
scientists even giestion whether the experiments should
be done at all,* . ’ '
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- For myself, I can give you three reasons how come I came,: for
example, into opposition. S e
One; I had been involved in a ¢ase where there was a genetic research
on humans, male infants, for an extra Y chromosome, and I had the
experience of talking to many medical people. When asking them,
“Why do you want to tell the parents of this kid that he has a chromo-
some abnormality, when we don’t know that it's going to do any harm,
and even if it does, what can you do about it at the chromosomal level #”
and these people said back to me, “Well pretty soon we’re going to have
the genetic engineering capacity to take out this kid’s extra Y chromo-
some.” So, one, from being out in the hustings, one has learned that,
gee, the stuff wasn’t so theoretical: . : S
“Second, I myself was not originally trained as a laboratory miero-
biologist. I was a field biologist. I had done micrebiology out in nature,
and from my professional background I have some sense of the
extraordinary distance bet ween the limited reality of the bench, where
if you can'’t control it you don’t study it, and you only study those
things you can understand, and the realities in nature, where there’s

a ‘million different organisms which are interacting in Super_compli—_

cated ways, That’s onething.

The third thing:is understandiﬁg—'—fmm meinbership or our own

biology worker’s health and safety committee—the tremendous
distance between a professor’s view of conditions in a laboratory and
a glassware washer’s view. - . R o
I have often ‘been in public debates where scientists are horrified
that T would suggest some form of regulation of their activity. They
feel they should be able to pursue whatever they want, and yet their

glassware washers can’t say, “Hey, I don’t want to wash this glass. I.

don’t want to do this. T want to work on something else now.” So there’s
abigdifference. e o
~ When you talk about regulation, you have, for example, in the
Environmental Protection Agency people who are also microbiologists
whose conception of the world of microbiology is different from the
- laboratory biologists. They just have a different viewpoint. -
It’s natural for them to worry about bacteria in the environment
beeanse they’ve seen that as part of their education and training. So
the EPA. scientists, when they came into this thing-—I recently read
their finding on this—they thought that the NTH %-ad not proceeded
_reIsglonsablygbecause their scientific background is a little different.

eard Dr. Finklea at the National Institute of Occupational Safety -
and Health testify on this question, and his testimony, coming from -

actual concrete experience in frying to regulate safety in laboratories,

. wasg very different from the NIH, and he had a list of about 15 problems -
which he felt were totally unattended to because his conerete experience-

had come out of safety problems. - R

So I think the way you get organic regulation is to develop those
areas of scientific apparatus whose formal concern is with the environ-
ment, whose formal concern is with public health, whose formal con- & . -
- cern 1s with whoever’s health, but also to find a situation where NTH"
doesn’t see EPA. as the enemy, and that I don’t know how to do: T mean
people like myself, sooner or later we have to quiet down. Our fund- -

ing comes from the agencies that we're criticizing; and you're not

going to survive. You have to pay the rent, like anybody else. It’s -
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Mr. Wassrer. That’s why I'm concerned about the whole private
arena in terms of what do they do and what controls do they operate
under. _ S ‘ s L

Mr. TaornTon. That is the reason you suggested extension of the
NIH guidelines to the private section, as modified in accordance with
the input from the publie, 19 that correct? . '

Mr. Wassrsr. Yes; as an interim step. You may need more, de-
pending on the problems that they have. But as a minimum,

Mr. Trornton, Dr. Krimsky, did you have any comments with
regard to thisarea? o ' . , S

r. Krimsky. 1 would like to reaffirm the issue that was intimafed
by several of the panelists. . - ; e

I think, as a citizen, I am very eager to see that all this research, at
whatever level and no matter who is doing if, be disclosed, exactly
what is being done, what is being transplanted, because we face situa-
tions now where extraordinary properties can be introdnced into
microorganisms that rmay be exceedingly dangerous. Do we want,
for example, to create new biological pesticides that if escaped might
create tremendous hazards to our ecosystems? o

‘We have to make sure that whatever research is done, whether in-
the private sector or the public seetor, it is made lmown to the public
so it conld be serutinized carefully. - o

Mr. Taornton. Thank you. A

‘Mr.Dorpan. =~ . - ' e e o

Mr. Dornax. Mayor, I notice in your biography that you have
done some microbiological work or immunology work on syphilis.

I recall in 1968 that various counties around the United States
would have their county health officers declare an_epidemic; 1968
‘was the first time T heard this frightening word used in veference to
syphilis, and then gonorrhes, and the word was used again in 1969
and 1970, while you were still doing reseavch, 1971 and 1972, snd
then T lost track of it. S -

I just wondered, with all of the advanced, sophisticated concepts
we’re disoussing here, if this country still has an epidemic of syphilis
and if it has been around at epidemic levels for so long that the society
in general is sort of anesthetized to the horror of the word “epidemic.”

Mr. WezsLer., The whole guestion of syphilis is one which ¥ thinik
over the last 10 years there has been a leveling off in ferms of the
incidence, and so forth, of disease. e '

But inéeed,' gonorrhea is perhaps the most prevalent and the most
common infectious disease in this country, and I'm not sure I would
exelude the common cold from that list. e e

- 'We are developing antibiotic resistant strains. There are ways of
trying to play with that to get around it, but it is an epidemic in this
country, and it affects young people, 9 and 10 years of age and the
highest incidence probably in the 15 to 25 age group. But it is a prob-.
lem, and it's one of those social problems that for a host of reasons
people are unwilling or unable to discuss in a'very sophisticated public
manner. ' - -

- Again, looking at other aspects of this, I think the Federal Govern-
ment hag been remiss in recognizing the seriousness of these problems -
and the breadth of the problems m the country because—and I am
not pitching for research money, becanse I guit doing research—there
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inhabiting bacteria instead of gasoline, or a similar contamination

of fuel might occur in an airplane in flight. o -
Mrs, Tarr. It’s just an example which T wanted tobring out about

where we should put our priorities, and to me right now 1t’s important

‘that we make sure that priorities are placed where the money can be

assigned to checking the fact that at least these NTH guidelines can be
enforced. It’s very difficult when you’re working in a lahoratory, and
you might have someone coming in and checking up to see what you're
doing. It’s not the normal procedure of the way laboratories work or
the way people who are accustomed to working m institutions operate.
I think later on this week you will hear people who have seriots con-
cerns ahout that, from Princeton, too. i - s

But I believe it’s very important that we find ways that can be ef-
fective without necessarily hampering thework. =~

Mr. Tuornton. I certainly agree with that, and I think your com-
ment is a very valuable contribution. There is a need to assess priorities
in research and not go off in directions which are nonproductive or
overly hazardous. I thank you for that comment. T

Mayor Wheeler, did you have g comiment, ? _

Mr. Waeerkr., Yes, Mr. Chairman, ‘ . ' o
1 didn’t indicate to you that I happen to be by training a
microbiologist. T S - o
Mr. THorNTON. You're a professor of microbiology -

Mr. WazeLr. Yes, sir, and I sit in the very peculiar position that
I happen to work in a department where the center of activity and
advocacy for the recombinant DN A occurs in the university.

I have not discussed this communication with my department, Mr.
Chairman. T will give it to him when I go back, because that’s the way
Y think T have to operate. = .' : _

I have just one question. I am concerned with how fast we go, what
we do, and how it’s done. But. I have a question that if the kmowledge
now exists that somebody, either under regulation or clandestinely,
is going to be doing this research. I the knowledge were not there and
if 15 or 20 years ago a decision had been made that we would not
permit—however we made such a decision—such research to occur,
it might have heen an appropriate time to have stopped it and said,
“Let’s put a moratorium on it.” But it’s here. It’s not only here in our
laboratories and our universities, but it’s here in foreign universities
and foreign laboratories, and at this point there is some voluntary com-
munication and discussion of guidelines. But I hope the research is
going.to go on. . _ - o

Now, 1n the committee that the university created to make the
original decision, a compromise was impossible with one member of
that committee, because that member felt that this research shonld not
proceed under any circumstances. The other nine members reached a
compromise in terms that it should go on, but under very defined and
controlled conditions and facilities, and so forth. ' _

. Bo T guess the whole question of compromise depends upon whether
the compromise is that we’re not going to do it at all-—and some peo-
ple will not compromise that issue—or that it will be done and done
under certain specified conditions. : o
_The other question-—and 1 want to strongly support what Dr. King
has said in terms of national policy—yes, we have policy, but unless
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Now, I do not believe that the American public knows that their
NIH Committes for funding research on how tobacco causes cancer

- is operating that way.

Furthermore, I believe that the American people that are able to
read an article which says, : C : '
This component, tetrahydrate, domiciled in cigarette smoke causes canteer be-
cause it damages the villae cells of your ducts and it keeps them from sweeping
up the particles back out of your lungs. : .
If they had discrete knowledge I think they would be much better
armed and able to make a choice. ' : ‘
As a matter of fact, there is a woeful—I won’t say suppression—
but a woeful underdevelopment of information of biomedical re-
search on exactly how tobacco causes cancer, and T think as a result
of that the American people have not been able to make an intelligent
choice of risks versus benefits because the policy on research on how
tobacco causes cancer has been under the control of the wrong people,
and not, for the benefits and hazards to be under congressional scru-
tiny. . e : SRR : -
Mz, TaornToN. I should think that if you were to advocate a risk-
free society we would have to ban tobacco smoking, ban saccharin, and
right on down the list. '

Dr. Kine. I'd like to back off on tﬁaﬁ, because 1 didn’t advocate a

. risk-free society. Organisms are not like oil spills. They grow and re-

produce themselves. You can’t wipe them up once they get out. That
means the issue of genetic engineering is qualitatively different from
all of the pollution issues. If you make a mistake and an organism like
E. coli gets out, you cannot clean up E. coli from the environment, so.
that accident is irreversible, '

Mr. TrornTON. Assuming that the E. coli is not limited itself or
biodegradable. . : : :

- Dr. King. Right. Suppose there’s been an error in assessment. Let’s
say the biodegradable ones are biodegradable, and we'll talk about
those experiments done in the ordinary strain, which has been around
for milhons of years, and we make no assessment of that and we know
it can survive because that’s whers we got it from. : : :

Now, if we slow up research and, let’s say, God forbid, we close
down the laboratory at. Princeton University from doing just this
; 131:_ not from asking any
questions they want to ask, just from one route to the answer, will the
pipettes go away? Will the scientists drop dead? Will the journals
disappear from the library ? Will scientific progress stop? Absolutely
not. : : : _ o
We aren’t talking about freedom of inguiry. We're- talking ahout

- irreversibly altering the environment, the manufacturing of new .

organisins. : S : . : _
- I can ask questions I want to about blood clotting, but the moment

- I want to cut off your ear to see if there’s sufficient blood clotting fac-

tors to stop the flow, it’s a different question. . S
. Mr. Trornrton. That’s where you get to the National Commission

" for the Protection of Human Subjects.

Dr. Kive. Right. - . : : o ,
Let me conclude with an example from another area. .
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_‘Scientists tend to ery bloody murder if you suggest that there’s
any such thing as an incorrect priority in basic research, and yet
these same scientists would never dream of saying to one of their
graduate students, “Just do any experiment that comes to your mind
in the lab. Any experiment is as good as any other experiment.”
They’re not. They set priorities, at any level they set priorities, and
then assess them. We should set priorities on biomedical research pol-
icy because if we don’t we’re going to find ourselves in & situation
where the scientific community, rather than solving the problems
of ill health that we have, are just generating a whole new spectrum
of new health hazards because there’s no coupling between the
regearch policy and providing health to the American people. It’s
like chemical companies who, in the name of progress, synthesize a
whole variety of new chemicals, none of which we need, and most
of which we are eventually going to get poisoned from, and dump them
out into the rivers and onto the ground and say, “This is progress.”

The same thing will happen to t%e scientists, unless we get connected
to the public so that we don’t end up on opposite sides of the fence, and
- that’s going to involve legislation which says that research is part of

- health policy; we need prevention ; we need to preserve health in this
country; and not just push back the frontiers of understanding.

. Thank you very much. I’m sorry for going on too long. - o

Mr. TrorNTON. Thank you very much, Dr. King, for your testi-
mony.’ _ : o R L
I.would like to open the questioning with a general inquiry as to
whether 1t is correct to say that we do not now have a national research

policy. L ' : o
It seems to me that an argument can be made that we have a policy, a
national health policy, which seeks to minimize risk and to provide
certain guidelines for the acceptability of risks, This policy deals more
with the production and dissemination of biological materials which
are produced commercially or institutionally. But the natlonal re-
search policy is to promoete scientific research, within certain limits,
such as those recommended by the National Commission for the Pro-
tection of Human Subjects, and it is appropriate, I think, to set such
limits on research. . oL . L . :
Dr. Kina. It seems to me that that’s like saying, “Our foreign policy
" position is to promote foreign policy.” o R
. We have the problem that there’s only limited national resources;
there’s only a limited pool of money that we spend on research. Choices
are always being made, If you put a lot of money into genetic engineer-
ing, that doesn’t help you identify carcinogens in the environment.
That’s the choice that you make to develop knowledge in one area, and
that means the underdevelopimnent ¢f knowledge in another area.
I remember a couple of years ago I was very upset about spending
by the National Cancer Institute, and 1 wanted to write to my Repre-
" sentative, about his vote on this issue, and then I discovered that there
hadn’t been any vote on that issue. So I went to the library and I
found that there was a policy, and it was articulated in the report, the
Chemiicals and Health Report of the President’s Science -Advisory
Committee. As Tar as I counld tell, this had never been discussed on
the floor of Congress. : : '
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a little bit of an explosion is not a tolerable compromise, and we have
the same situation here where you're talking about the release of
genetically altered organisms in the environment,

Now, many people have tailked about the problem of educating the
public. Those Cambridge City Council hearings educated the public
like nothing else in the scientific community has ever done before.

Now, why was that? It’s because of something on which participa-
tory democracy is based, which is that if peoplé can have a say in some-
thing they will find out about it. You carnot ask people to learn about
the details of genetie engineering if they know there is nothing they
can do about it, that some decision is being made in a closed committes
in La Jolla, California or in Woods Hole, Mass. But if they know that
their city council, in which they can have a voice, is taking up the
issue, they will find out about it, and the 400 or 500 people who sat
silently intense, taking notes at those city council meetings, they were
going to educate themselves about genetic engineering because for the
first time there was something they could do about it. L ,

I do not believe that it 1s possible to have a democracy without
an informed electorate, and I do not believe you can ask the electorate,
to inform themselves about something and then give them no power to
speak about it. , o L

. Local action on these things is the best way to develop 2 real partic-
ipatory democracy. _ _ :

I think we desperately need a national ecommission to look into
this, But why shouldn’t we also have a Massachusetts Commission ?
Who's to say that the Massachusetts Commission wouldn’t come u
with some better ideas and a better set of guidelines than a nation
commission? When you have a pleuralistic society, why go through
monolithic modes, really unnecessarily? ' ,
_-So I would like to second Dr. Krimsky’s point about the multiple
nputs. : o o

I would like to come to what T originally brought up. '

I think that local preemption on this issue 1s an absolute necessity
because that’s where the knowledge is. It’s locally that people know
whether or not students walk in or out of the lab; they know whether
there’s a union representing the laboratory workers; it's locally that
they know whether the conditions are safe; it’s locally that they know
whether the custodians working the night shift are always going into
the lab when nobody else is going into the 1ab. Those things are critical
in understanding the health monitoring process.

Letalme close with the question of biomedical research policy in

neral. S

Most.of the ill health in the American population has its origin
in local conditions, whether it’s exposure of the factory worker to’
toxic solvents, the paint workers to heavy metals, little children to
lead poisoning, tenement dwellers to infectious disease due to over-
crowded living conditions, or the unemployed to malnutrition, or
hospital gltients to infections that are acquired in the hospital.

Now, Harvard and MIT are great universities, but there is no
connection between biomedical scientists in these universities and the
people in the surrounding communities who are sick and ill, evén
though we are all supported by the National Institute of Health, paid
for by the taxpayers, including those in Cambridge. We have never
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committee, They made a number of sharp criticisms of the guidelines,
all of which were in substance rejected by the committee, who quite
fiercely resisted tightening the guidelines. : _

I would like to note that at this time the construction of genetically.
altered strains of organisms was about to proceed, and yet there had
been no substantive congressional proceedings at all. That is, there
was no way by which a concerned citizen or scientists could have any
meaningful input. National policy had been made that we would go
ahead with genetic engineering as a tool of biomedical research, with-
out ever having any review of discussion by the elected representatives
of the people, and let me tell you, some people were really actively
frustrated. Something was going on that we were scared about, and
there wasnt a damn thing we could do. Some people, like myself,
who are in a very privileged position, could attempt to speak out
because we have the credentials, but even so, 1t was difficult.

Mr. TuornTON. We're attempting to provide that avenue of
communication. : : o ' :

Dr. Kine. Right, and I’m very appreciative of it, .

(iven this background of the lack of democratic process, the Cam-
bridge City Council call for public hearings was a critically important
event, not just for the people of Cambridge, but for the whole coun-
try. This was the first time the taxpayers, who support the research,
in wfégie name it is done, and who bear the substantial risks, were able
to s .

NPQW if T may malke a comment on protecting public health?

If there are accidents with new organisms, the accidents occur lo-
cally. They occur in some physical laboratory where a graduate student
may be splashing when he shouldn’t splash, and there isan aerosel and
it gets in his nostrils, and he walks out of the laboratory and he
sneezes, ef cetera, or a professor who's trying to get some results
quickly because he has a paper that he wants to publish moves a little
too fast and sidesteps ordinary procedures and breaks a flask, ef cefera.
Those are the way the accidents are going to happen. That is, the
people who work there are going to be the carriers of any infectious
agents. That means that when we protect them it’s altruism. We
protect them to protect us. If we can’t keep people in the laboratories
from picking up these organisms we can’t prevent transmission to
ourselves. So therefore it’s very important that the safety procedures
be tight locally because that’s where the accidents happen. _

Now, you might ask what could the elected officials of Cambridge
accomplish that the National Institute of Health Recombinant DNA

"Molecule Advisory Committee could not ¢ : .

They could accomplish a great deal, and they did: .

1. They invited testimony from the opponents of the research, since
they were primarily concerned about hazards. It was in their interests
to bring out, rather than suppress, this testimony. That’s very import-
ant to bear in mind, - T - .

2. They took testimony from laboratory technicians as.to the actual
conditions in regearch laboratories. Now, to my knowledge, neither
the NIH Committees nor the Congress have yet taken testimony from

-these people, the actual people who work there, who carry on the

labor. =
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STATEMENT OF JONATHAN KING, DEPARTMENT OF BIOLOGY,
MASSACHUSETTS INSTITUTE OF TECHNOLOGY :

Dr. Kina. Thank you. ' o

First, I’'m very pleased tobehere. - . . :

T would like to apologize to the committee for niot having a prepared
statement. I prepared one and then I learned of changes in the pending
legislation and I scrapped it and wrote new {estimony.

Mr. TaorNToN. You have permission to amend and modify your
testimony at any point up until the time that you say it, and then if
you have clarifications later on we will be pleased to accept them.

Dr, Kive. Thank you. ' _ :

My name is Jonathan King. I reside &t 136 Williams Street, Boston,
Mass. I am employed as an associate professor of biology at MIT,
where I do research and teaching in molecular biology. My professional
training includes a bachelor of science in zoology from Yale Univer-
sity, a Ph. D. in genetics from Caltech, and postdoctoral training at

- the British Medical Research Council. My area of research is in the

genetic control of virus structure. I also teach a course in social issues
in biology, and have been actively involved in a number of issues con-
cerning genetic research on humans, and I was a member of the Gene-
tics Group of Science for the People, which was a citizen’s advocacy
group that operated in Cambridge around thisissue.

T might say that Time magazine recently referred to the Science for

~ the People as a radical group. Science for the People is radical the

way the Sierra Club is radical to people who want to cut down the red-
woods. It’s just a group of people involved in science and technology
who have been concerned about the misunse of science, and it’s about as
radical as the Sierra Club is. C L o
T’m very pleased to be invited here to testify concerning the role of
local communities in science policy. There is some irony in a profes-
sional researcher testifying on local involvement, rather than on the
scientific aspects of the genetic engineering controversy. This reflects
the fact that people like myself, who believe that gene transplantation
is extremely dangerous, and who have preper scientific credentials,
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relationships, the relationships between various units that zx}ay be
engaging in the rvesearch and local government. That’s, again, the
Federal, State or private industry activities and local government.

The final point that I wish to stress in terms of what we may need,
is comprehensible data in this area which local officials can under-

stand and utilize for their own education and for public education -

regarding the major issues related to recombinant DNA research. We
also need solid information concerning the public health and environ-
mental issues related to that researéh. Such comprehensible informa-
tion is essential for the education of the elected public officials and for
the general public because there are people with all sorts of limited
knowledge and fears, and which may be real or‘unreal in terms of the
terrible 51

manipulation in this arena.

I think PT’ll close this by saying that ultimately, as the public be-

comes more aware of potential risks and misuses inherent in this re-
search, it will be necessary to have candid and believable answers for

the more sensitive questions of undesirable potentials of genetic

engineering. L

Thank you. o o -

Mr. TaorNTON. Thank you very much, Mr. Wheeler, for a very
thoroughly prepared statement and & very fine summarization. We do
appreciate your oral outline of the high points of your prepared
statement, . ‘ o o -

Of course, you have focused upon one of the very real dilemmas
which must be addressed by policymakers, and that is how do you go
about, establishing standards, which, if we have been told correctly,
must be national in scope and perhaps adopted worldwide.

Also, how do you reconcile the national need with the need to have
communication and input from-the local communities, which are, as
you point out, most directly involved, or most immediately involved,
perhaps I should say, in the activities. - o :

We will be looking for some proposed answers to that qﬁestimi ag’

we go further. o o . :
.- Mr. Hollenbeck, we've been following the suggested procedure by
requesting each of the panelists to make their presentation and then
asking questions, but if either you or Mr. Dornan have any questions
of clarification which you would like to ask at this time we’ll take
them before we proceed with our last witness. e
Mr. Horeneeck. No. I'H wait, -
Mr. TaornTon. Mr. Dornan. :
‘Mz, Dornan. No. Thank you, Mr. Chairman. _
Mr. TrornToN. Fine. : o B
Our next witness, Dr. Jonathan King, of the Department of

Biology, Massachusetts Institute of Technology, is a very notable

authority in this field. I had the privilege of hearing Dr. King par-
ticipate in a debate sponsored by the National Academy of Scierces.
I’m not sure that it was a debate. It was an cxperience. I did enjoy

- listining to the proceedings of that forum.

You’re welcome to our cominittee. We'd like to ask you now to

present your prepared statement and then we’ll open the panel to.

questions.
[Biographical sketch of Jonathan King follows:]

ings that can happen from accident or even from conscious
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work will proceed under existing NIH guidelines;-and that high level
risks, such as P—4, and so forth, will not be permitted, at this time, in
our community. I trust that such an ordinance can be adopted.

. The university community. I've given you in my prepared report a
brief reference to the University of Michigan approach fo this type.
of research. I also suggested that perhaps one should address the Uni-
versity of Mlchigan for detailed reports on the process that has oe-
curred there. Indeed, during the course of a year or so, through a
number of university committees, and, most importantly perhaps, the
first one, which was composed of about 11 people, all university affili-
ated, but only about 4 of that 11 could, by any stretch of the imagina-
tion, be called bioscientists in the usual inferpretation, The questicn
was§: Shall this research proeeed on the eampus of the university!?
And the ultimate decision, I think after 6 months, was that it should,
but that it should under certain defined and constrained.conditions.
Then from there, the university proceeded to follow up -those
recommendations. _ U :

The only one followup that I would mention at the moment is that
there ultimately was appointed a nine-member committee called the

. Biologieal Research Review Committee, composed of nine people,

eight university and one nonuniversity affiliated person. That non-

university affiliate was recommended by the mayor in a list of three

or four nominees. o - , o

I’ve spoken of some of the problems and some of the virtues of that

process at the university, as I perceive them. : S

You’ve asked: What new mechanisms would be desirable and
implementable? o

I think that we have to look at the question of licensing, and I am
not at this point of a fixed mind in terms of whether that should be

a Federal license, or a State license, or a local license. I don’t want

there to be too many licenses, but I think there has to be a license, as

I think we do in some of our other areas of interest in research activi-

ties. But. ¥ think perhaps a State license might be a useful one. I at-

tempted to come up with some legislation that would control things
in my local community. Then suddenly it occurs to me that a VA hos-
pital is not in my eommunity, and there are other activities going on in
the townships around us that are potentially affected. So whatever
we did as Jocal government would not affect those outside the. city

limits, therefore, perhaps there ought to be a State regulation: .

But I think it’s also very important that the local government’s
prerogatives should not be usurped, either by the Federal Government
or by the State, because it's our community in which the activities will
be ]gccurring, and it’s our people who will probably have the greatest
risk..- - - , :

I think we have 0 reexamine whether or not the Federal Govern-
ment can retain the power to say to the citizens of Ann Arbor that:

We're going to do this research at the Veterans’ Fospital, or any other Federal
facility there, and we really don’t care what you think about it.

I think that relationship has to be examined and changed.

T want to make a correction on page 8, if I may. In C, part 1; T have
on the third line “covert role.” I meant “overt,” obviously. The State,
as far as I know, has not played any overt role. : :
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Mayor WazeLER. Looking at the role of local governments, it might
be important to know something about the background of the various
communities where debate and discussion may be occurring, and so I've
given some basic information about the city of Ann Arbor, and I will
not go into any details on that. '

There are a couple of things, however, that T would like to mention
to you, which I think are significant in this question we are discussing.

There’s the question of who will be conducting DN A research or any
related activities. At the present time in our community, within the
corporate city limits, we have two institutions that are prime targets
for such research and activities. One is the University of Michigan,
where research is now moving ahead, and the other is the Parke-Davis
Pharmaceutical Research Laboratory. A third institution that I think
has a very good likelihood of getting into this business sooner or later
is the Veterans’ Administration hospital, which is unique in the sense
that it is a federally controlled institution. Furthermore, while it's
within the corporate city limits, it’s located on 2 township island within
the city, an occurrence that may not be unusual in many communities,

and maybe we ought to keep such factors in mind as we look at this
whole issue.

Twould just state that the University of Michigan is itself, by State
constitution and statute, almost an autonomous agency. It is not re-
quired to discuss its plans and ifs programs and policies with the city
of Ann Arbor. In some instances they do, and in some they don’t. Some,
it’s obvious they must discuss, like streets, fire, sewer, water, and so
forth. Others, are not necessarily discussed with us.

I point out on page 8 of my prepared statement that it’s my under-
standing at the present time that there are no specific regulations and
guidelines, however, they are being formulated, to cover the pertinent
activities of private industry. To my knowledge, private industry in
the interim is neither prohibited from engaging in this specific re-
search nor legally mandated that such research be performed under
existing NIH policies and guidelines. : :

T think this 1s an issue that must be addressed.

In terms of public participation, the general public has a.right to
know. I think they are endowed with this right, and they should know
beforehand what the basic nature of the research activity is, and if it
poses a potential threat to the health, safety and welfare of the
community. '

In matters of a scientific nature such as these, the nature of the ac-
‘tivities and the potential risks, whether they’re real or imagined,
short-range and long-term risks occurring should be given; and there
should be proposed regulations regarding the control of the risks.
These things should be done, as often is not done, in language that is
comprehensive and understandable to the average citizen.

Special attention should be given to informing and involving those
communities or segments of the population who, for & variety of either
factual or emotional reasons, may feel especially threatened by the
activities under consideration. :

In the case of genetic engineering, it is not unreasonable to antici-
pate that in different nations of the world, including our own, certain
groups may fear that in a future decision to achieve racial purity, for
example, or maximum human productivity, however defined, or for



The following generalizations therefore appear réascnable to me:

1., That these new discoveries will mandate a continuing review
of policies and guidelines and appropriate reVJ.SJ.ORS, at
fregquent intervals.

2, While it is necessary to have federal policies and guidelines
that apply universally to certain aspects of DNA activities,
there will be the conduct of these activities under varied
state and local conditions. It is my judgment that such
variations of -policies and regulations, under the broader.
federal umbrella, could be very valuable in the refinements
that will be needed in federal pelicies and guidelines.

D. How Can Ceongress Use Local Informatlon Mo.re Effectlvely .rn Evaluat.ugg
Paderal Sc.zence .Pol.r.cies i . R

1., rtThe first obvious answer is that the Congress should establish
a list of minimum Information that it would desire, with pro-
visions for additional information.

2. :_['he_Cozjtgréss should suggest several mechanisms.through which
Iocal governments, agencies and organizations could repert
their information.

For example, the Conferences of Governors and of Mayors and
the National League of Cities . (Counties and Townships) could
be requested to establish procedures with their respective
units to serve a liaison function. :

3. A mechanism should be estabplished through which organizations
with special interests (ethical, religio_qs, legal, racial, sex,
et cetera) tould communicate their concerns and recommendations.

4. Finally, a federal body (possibly NIH) or a broadly represented
body of citizens responsible to the Congress or an appropriate
federal agency could analyze and evaluate the varied local in-
formation and prepare recommendations for the Cong.ress or its
designated Committees.

E., What Significant Local Issues Are Now Inadmateiyi Addregged at
The Natiopal Level

1. The most obv.zous one to me is the absence of offlczal policies
and guidelines for research and/or development activities by
persons or institutions not covered now by existing NIH guidelines.

2. Mechanisms for defining and dealing with questions of responsi-
bilities and jurisdiction that may arise between local governments
and federal or state agencies operating with such communities.

One important issue of this nature concerns fiscal responsibility
for community harm that may result from DNA research and develop~
ment,




e, a demnstrat;an that open and candid de.bate between in-
dividiale (or groups} with stmngly differing opinidns
. on important fundamental Issues can be conducted in a

‘manner that can reach a worka.ble comp:.-omise, where a
compromise 1s ‘possibie.

Some of the problems that I see in the process as Garrled out,
are ag follows:

a. that City government was not dnvitéd (nor did it request)
to become Involved officially with the Board of Regeats
as 2 decislon~making partner. I believe that the value
of such a partnership ls that the approximately seventy
thousand local residents, not directly affiliated with
the University, have important rights, considerations,
and obligations that should be protected .1n an atmosphexe
of mopezatzon.

be ther_e-'is fo minorify_ repregentation on t:h'e Review_ Commi ttee,
elther from within or cutgide the University, and except
for the female representative of the laboratory techniclan
group, there is no .other _female Commi ttee member,

¢, the number of non-Un.zversitg-afﬂlzated members of the
Review Committee should be increased. An alternative
would be to speed up the establishment of a general
overview Committee, with an approximate even distribution
of University/non-University affiliated members.

B. What New Mechanisms Would Be pesirable and Implementable

1. Because the DNA recombinant molecule research and development
implications and risks extend beyond any local community
boundaries, it appears that many activities and cohcerns must
be on a natjonal and/or statewide basis, Perhaps 2 state
license should be reguired, but the application should be
forwarded through local government, To minimize conflicting
basic policies, regulations and guidelines within the State,
Perhaps 'a broadly representative State Coimigsion should be
esta.blished to deal wi th the lssues raised in your commundi cation.

!
|
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N
Some specu.f.lc ideas that I am explor.mg to offe.r to our Czty
Council are as follows:

. 8. reactivation of the €1 tg aoard of Hea.lth and charg:.ng ik
with the dety of recommending policies and procedures to deal
with this issue, including recommendations to establish ad
koo committees to dea.l -with special issues.. - .

“b. to regquest formation of‘a policy level committee including
. representatives of the City and those agencies engaged In
or pz*epanng to engage in such researah.

c. to .request cur C;ty Admmstrator to roview pol.lczes and
procedures of certain City departments and to recommend
any changes or additions needed for community protection.

d. . specificdally, T was prepared to submit-to our City Coupcil
two resolutions dealing with DNA recombinant molecule re-
search, but did not for the following reasons:.

~1. unable to get prior bi-partisan support for one re-
sojution calling for an environmental impact statement.

2. my -own realization that a proposed ordinance to establish
legal requirements on the conduct of non=University
sponsored research within the City would be ineffective
because some of the research could be done in contigucus
areas outside the City's Ju.usdlctlon where our rules
woulci be unenforceable. :

e. it'is my Spec.lf.zc .mtent.wn within the month of May 1977

' to introduce an ordinance or resolution requ:.r.mg any person

or institution to notify the City of an intention to under-

: B take DNA research, the type of any research that may be in
‘progress and to reguire that, until new federal guidelines
are promulgated, any such research must be conducted under
existing NIH guidelines.: Further, research at the P-4 Ievel
would:be prohibited at- this time.

2, In The Unversity Community --for the better part of a year,
major issues regarding Recombinant DNA research were gtudied
and discussed by regular and special ad hoc University
committees under the immediate purview of the Viee President
for Research. The resulting findings and recommendations were
forwarded to the President Of the University for his review
and then for action by the elected governing body of the

"'University, the Board of Regents.
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Adgitionall y, for reasons givern above, the Veterans Administration
Hospital could undertake this particular research fand other) Wlthout
direct, official contact with the City Council.

It is my understandzng that specific regulations and guidelines are
being formulated. to cover the pertinent activities of private industry.
But, to my knowledge, private industry, in the interim, is neither pro-
hibited from engaging in t}us specific research nor legally mandated that
such research be performed ‘under existing NIH pol.zc;es and guzdellnes.-

With this background, T will comment on those issues which are ralsed’
in your letter regarding public participation arnd local actions in scien—
tific and technical decision-making, us.lng DNA racombinant molecale research
as a vase study.

I. Public .Participation In Decision-making:

A, The General Public - the public at-large is endowed with the right
. to be informed beforehand of those activities under consideration
in the community, which activities may pose a potential threat to
the pesace, gafety, health or Securl ty of the Ind.zmdual and/o.r the
comu.m.ty. o

1, In matters of st.entJflc endeavors, the essential nature of the T
activity and its potentlal real of imagined, benefits and ’
risks {enumerated on the basis of long and short range pro-
babilities} and proposed regulations ragarding risk controls
should be p:epaz‘ed as concisely, ‘as feasible and in language
and- style that make the critical issuyes und'erstandable and

) comgrehens.:ble to the average citizen.

2. Special attention should be given to informing and invelving
those communities or segments of the population who, for a
vazuety of factual and /or emotional reasons, may feel espec.zally
threatened by the activitiss under cons;derat;on.

In t}_:_e case of genetic'_en_g.'ineering, it is not unreasonable to
anticipate that in different pations of the world, including our”
own, certain groups may fear that in a future decision to achieve .
racial purity or maximum human productivity (however defined)}
or for. pelitical reasons, their very ex.1stence or the nature

. of their existence may rest in the balance.’

3. . Because of the fundamental ethical, moral, légal and general
social implications of many scientific undertakings, special
attention should be given to insure that these concerns are
appropriately represented from the general public.’

4. The above informed members of the general public should have a
meaningful voice in decision-making and also in the oan!:znm.ng
monitoring and evaluation of the activity.
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CITY OF ANN ARBEOR MICHIGAN
100 North Fifth Avanue; P.0, Box 847, Ann Arbor, Michigan 48107

Phone (313) - 994-2766

May 3, 1977

Office of tho Mayor

Honorable Ray Thormton, Chairman, and
Honorabla Members of the House.
Subcbnmittee on Scuence, Researc.'h and Technology

I am Albert -H., Wheeler, Mayor'of the City of Ann Arbor, Michigan. T - -
wish to express my gratitude for the opportunity to appear before you to:
discuss various aspects and implications of local actioms concerning DNA
Recombinant molecule research, However, because of the overwhelming
significance of this research to the future. of mankind and because of ‘my
awareness of the frequently cifed potential benefits. and risks Inherent
in genetic engineering, it should be added that I am participating in this
meet:J.ng with an unusually deep sense of eth.zcal and soczal responSIbilJ.ty.

It should be- noted tbat time constraints did not permit pmor con™ -
sultation with or review by the City Council or other .City officials.
Therefore, this is my personal statement as Mayor. I will share it with
other City and University bfficials. e : LT

. We all reccgnize the difficulty. of an ip-depth coverage of even. a

very limited aspect of this important subject in the allotted ten minutes. .
Therefore, at this time, I will concentrate more on the policy-implications
of the actions rather than'the dctions themselves,which transpired in. my
community regarding the conduct of DNA recombinant -molecule research-at -
the University of Michigan. Perhaps in response to some of your gquestions
and assuredly in additional written submissions to the Subcommittee, I
will describe the process and procedures in more detail,

In the belief that your analysis and evaluation Of actions in different
local communities will be enhanced by some understanding of these locallties,
I will give a brief overview of a few important characteristics of Ann Arbor
which have J.nfluenced’ and/or will influence local pcllc:tes.

‘Ann arbor is a comnunity of apout 105,000 people,of whom approxim&tsly
35,000 are University of Michjgan students The median family Income 1s
estimated between $17,500 and $19,500. :

.The University is not only the major employer in the City, but its
faculty, staff, students and its obvious public mission contribute signi-
Ficantly in shaping commnity mores. One important conmunity objective
and characteristic which, in large measure, has its strongast-initiative
and support from within this University community is the maintenance, as
far as is feasible, of a safe, clean environment. Conseguently, there are
no heavy manufacturing industries or factories within the City.



502

Mr. TrornTon. Your latter statement does relate to one of the issues
to which our subcommittee is giving some attentlon namely, the dis-
tinction which may or may not be drawn, and we’ re addressing the
question of whether it should be drawn, between research and com-
mercialization of the products of that research. This is a very interest-.
ing and fundamental question which must be addressed in any deber- _
mination of these issues, ‘

We dothank yoir for your statement.

I would like to mention very briefly one element of your statement
and ask if any other committee members have any clarifying questmns
before we proceed to the other panel members, I was struck by your
suggestion that you take a position similar to that which is required
at an intersection with a flashing yellow light : slow down and proceed
with caution. I wonder if you would give us that same advice, those of
us who are called upon to make a determination on this very funda-
mental and important issue. Is it appropriate for us also to gather as
much information as possible, to slow down and proceed with caution,
so that we do not through haste make error in our determination.

Mrs, Tarr. T think, from speaking to Dr. MeCullough earlier, that
you have already embarked on that procedure. So I believe you are
on the right track; the fact that we are here today points to ti‘g .

Mr. THORNTON. I just thought that your analogy was appropriate
perhaps not only for the scientific research but also for the determina-
tion of the basic societal issues with which Wwe are dealing.

Mrs. Tarr. Yes, definitely.

- Mr. Tror~rox. Thank you very much, Mrs, Taft. '

Mayor Wheeler, we are delighted to "have you_join our panel now.

We are proceeding on the basis of asking each of our panelists to
make a statement, and then we will open 1t to questions addressed to
all the panelists.

But before doing so, I would like to ask Mr. Dornan if he has a,ny
questlons at this time.

Mr. Dornan. Thank ou, Mr, Chalrman Not at this t1me

" Mr. TrornToN. Thank you.

Mayor Wheeler, then I 'would like to recognlze you at tIus time to
proceed.

Mr, WauELER. Thank you very. much, . -

[Bmgmphmal sketch of Albert Wheeler. follows ]

ALBERT H W:amwn

Blrth Decemher 1, 1915 St Louis, Mo.. - .

Home address: 234 Elghth Street ;’Ann Arbor, Mieh

Business address: Department of Microbiology, Medical Saence Buildmg No.
2, Michigan Medical School, Ann Arbor, Mieh..

Mayor’s office : City Hau 190 North Fifth Avenue, Ann Arbor, mch
Education . e

A B, Lincoln Univers[ty, Pennsylvania 1936

M.S., Towa State College (Bacteriology) 1957.

M.S.P.H., University of Michigan (Public Health, 1988).
Dr.P.H, Umversu:y of Michigan (Public Health and Microbmlogy) 1944

Bmployment

1. (@) 1944 to present: Umversxty of chhigan Hospxtal and Medical School;
(b) Currently: associate professor of microbiology, University of Michigan; ( c).
major eurrent responsibility—teaching; and (d4) 1944-1970: Principal research
serodiagnosis and immunology of syphxhs
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Two small West Coast: ﬂrms are already in the specmzed fleld. Cetus Corp of
Berkeley has as its consultants professors at Stanford University, including No-
bel Prize winner Joshua Lederburg. The other firm, Genentech, headed by
Herbert Boyer of the University of California at San Franeiseo, is currently at-
tempting to synthesize human insulin with gene-splicing techniques

A leading opponent of recombinant DNA:- research, Liebe Cavalieri 01’ the
Sloan-Kettering Cancer Foundation, recently told the Princeton citizen's bio-
hazards committee that ‘such private firmns as Cetus represent the greatest hu-
man threat because of the lack of controls over the research econducted, and the
phsh for quick resuits. :

®hiould Mr, Johnston be successful in puttmg together his project it would
appear to be the third such private irm dealing exclusively in DNA recombinant
regearch, and the first in the East.

Hgo pombed out that thére was no intention to locate in the Prineton area. The :
most likely sites were near Washington or Boston,

~Washington is an ideal site because the attitude toward the research is better.
“Research is aiready gomg on there and there is some degree of tolerance,” he
said, :

His pIans are for a moderately hazardous P3 laboratory to be established in
eight to nine months. The proximity of a P4 laboratory, conducting the most dan-
gerous research, is another plus for the Washington area, he noted.

Ft. Detrick in Maryland, once used to develop biological warfare weapons, wlil
be converted for the most hazardous types of DNA résearch by the National
Institutes of Health. The facility may be sccessible to private researchers who
need to do part of their work at the P4 level, Mr. Johnston indicated.

Despite the fact that drug companies are setting up their own DNA labora-
tories, Mr. Johnston maintains that there is still a place for a small, private,
specialty firm.

“Because.of the pohtical and emotional implicatmns of such research, many
firms will not set up their own labs for a period of time. Many do not want bo take
the flack of explaining their intentions te a local community. .

“Imagine the difficulties if Princeton University itself is having a tough time.
People would trust the university before a commercial company. Those companies
instead will be willing to buy a product from X¥Z little company which would
be willing to take the flak.”

.. He drew a parallel with the Dow Chemical Companys troubles when it manu-
factuyred napalin during the Vietham War.

“They finally figured it was not worth devoting the tlme and effort to manufac-
turing it and it ended up under manufacture elsewhere,” he noted. Dow campus
recruiters found themselves the subject of protesters across the nation during the
war becanse of the manufaeture of napalm.

.The controversy surroundmg DNA research will probably prevent the new firm
from going public.

“There are enough factors to contend with and regulations to eomply with with-
out having problems with stockholders,” Mr. Johnston pointed out.

He said Cetus’s annual report eame in for considerable criticism at a recent
meeting in Washmgton on DNA research sponsored by the National Academy of
Sciences, L . : - .
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problems as who should do the inspection, who shall pay for it, and
other issues tha;t, agam, can only be handled eﬂ"ectlvely by national
olicy. '

P T am-of the- oplmon that much can- be ga,med by some contmued in-
volvement on the local level, or “from the ground up,” as Senator
Kennedy has stated. In connection with the proposed bill H.R. 4759,
I believe it is important that local communities retain some option of
issuing ordinances that would include some members of the community
on the institutional review committees required under section 471 of
the bill, These public members could serve as a useful liaison between
institutions involved in recombinant DN A research an ~ both local and
Federal Government. I do not believe that: State regulation can be
particularly effective; citizens’ interest lies in the cornmunity ; the need
for uniform public pohcy requires Federal control. :

Finally, I would like to urge this committee to consider reﬁnmg
somewhat the specifications for the people who:would serve on the
advisory committee to the Secretary of IEW as mentioned in section
479 of the proposed ILR. 4759.:0f the eight members of the proposed
committee that “shall not be engaged in or have financial interest in
recombinant DNA research projects,” I believe it is important that a
significant number should be actively involved in some scientific en-
deavor so that recommendations made by those involved in this. re-
search itself shall not remain unchallenged by those who feel they
must defer to the more knowledgeable,

In both the intellectual and practical sense, recombinant DNA tech-
nology spells access to enormous power. It has raised searching scien-
mﬁs(;l and societal questions. Let us be pruden'tr-let us use thls power
wisely. '

I have one other small 1tem that I'would like to present before thlS
subcommittee.

Mr. TaorNTON, Please proceed, M. Taft

.- Mrs. Tarr. Thank you. :

A few weeks ago, the April 8 issue of Smence Maga.zme carmed an
advertisement which you may have seen, and ifI may read it? It says:

Entrepreneur Wanted the president for a new company creating products

- utilizing recombinant DNA techniques ; prefer background in this ’teehnology and

in business, Contract Robert Johnston at—.

And the phone number is gwen——for Johnston Assoclates Potty
Brook Road, Princeton, N.J.
This gentleman was contacted by one of the people on our com-

mittee, and we were told ;.

Oh, don't worry, I don't plan to do any of this work in Pmneeton Tt would be
done either in Cambridge, Mass. or in Washington.

This week there was an article in our local newépaper about h1m and
1d like to read just a couple of pa,ragraphs from it,

‘Johnston Associates, headed by Robert Johrniston out of his Petty Brook Road
home, is pursuing that delicate issue in the interest of making significant profits
for investors.

Mr. Johnston descnbes hlmself as a venture capitalist, a middleman a'ttemptmg
to combine those with risk capital to spend with others with the scientific skills
and business savvy to run a private gene-splicing laboratory.

“Our business is.raising money for young, high technology companies. We have
been mainly in the medical instruments business, but now we are moving into
the microbiclogical field,” Mr. Johnston explained this week.
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much less with those of the profit-oriented regions of a competitive
economy. : L . :
I therefore take & position similar to that which is required at an
intersection with a flashing yellow light : slow down and proceed with
caution. I can support research with recombinant DNA molecules
throughout various sectors of our society only if some additional pre-
cautions can be taken and if the provisions of the NIH guidelines and
their modifications can be legally enforced in an effective and practical
manner. B : : s '

‘In the meantime, the public debate must continue to confront the
larger societal issues that have philosophical and ethical implications.
Does the insertion of genes from higher organisms—as an example,
mouse genes—into lower organisms—as an example, the bacterium .
coli—in itself constitute a dangerous breach of evolutionary barriers?
Assuming that the genetic manipulations of human beings becoines a
practical possibility, can we arrive at sane decisions that will protect
the right of every individual tobe different? | o

Our citizens committee has attempted to tackle questions such as
these, and the answers to them are not quantifiable. The responsible
citizen then-turns to the experienced scientist for some reassurance on
more technical questions. But it is not very reassuring to be confronted
by conflicting statements from among the experts themselves-—state-
ments that leave wide gaps in a logical argument. For example, the
public is to gain confidence from the fact that mutant strains of the
bacterium E. coli will be prepared that, among other factors, survive
best at 30° C and would therefore not survive well if they found their
way to & human host with a body temperature of 37% C. At the same
time, we are being told by some that certain bacteria that live in the
soil would not be good alternate host organisms to E. coli for carrying
out: these experiments because tampering with the bottom of the food
chain might lead to greater threats to our biosphere. The next logical
inference, however, points to the realization that a mutant E. coli
strain that survives better at 30° C than 37° C is in fact better adapted
to survive in the soil. Thus we may be faced with the self-defeating
process whereby eliminating one problem.creates another still larger
problem. As another example, we are being told that mutant bacterial
strains that might be released into the environment would have such
difficulty in finding an ecological niche that, according to Darwinian
theory of natural selection, they would not survive in the environment.
Carrying this argument to its extreme would lead to the conclusion
that evolution does not occur, which is, of course, contrary to scientific
evidence. The difficulty in accepting the argument shove lies in the fact
that Darwinian natural selection is dependent on a particular environ-
ment. T have little confidence in society’s ability to maintain an invi- -
ronment constant enough to protect a wild strain of a particular species.

 The large increase of antibiotic resistant bacterial strains arising from

the excessive use of antibiotics in recent years lends validity to this
argument. - e - L

. One can begin to recognize the magnitude of the uncertainties, To
assign a probability value in order to evaluate danger may be better
than no estimate at all, but to treat this as a meaningful nmumber can
only serve to give the public a false sense of security: A 10-milliliter
sample of culture contains an average of about 10 hillion bacteria, A
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ment freedoms. If we have freddom of speech .does that not. enta,ll )
freedom of thought?

I would hope that most people would generally follow the practlce
of thinking before they speak, and this does raise some 1nterest1ng
legal questions as well as scientific ones. .

I do want to commend you for your statement. I also would like to
concur in your views that a diverse panel would be a more appropriate

vehicle than a science court to resolve those issues which must. be re-
solved

The problem w1th an adversary proceedmg is that it develops upon
the premise that one side is right and the other side is wrong, an

dees not permit the pOSSIblhty that both sides are partly rlght and
partly wrong, -

Again, I would like to come ‘back in more detall with some- questmns

followmg the presentationsby the other panelists. I’m looking forward
to a very constructive dialog.

~We will next ask Mrs. I-Iessy Tatt of Prmceton NJ. to present her
testimony.,

[Bmgra,phlca,l sketch of Hessy L. Taft fo]lows ]

Hessy 'TAFT

I was born in Berlin, Germany, Tived in France and Cuba as 2 child im-
‘migrated to the United States in 1948 (ag'e 14) aud became a naturalized U.S.
citizen in 1954,

I graduated from Barnard Gcnllege with a maJor in chennstry and I hold an
M.A. degree in chemistry from Columbia University.

For eight years I worked in biochemical research laboratories at the Down-
state Medical College of New York, at the Rockefeller Institute and at the Rutgers
University Institute of Microbiology and Medical School.

In 1967, I joined Fducationai Testing Service where I have major responsibility
for the development of chemistry tests for college admissions, credit and/or
placement as well as the development of general science tests and science evalua-
tion instruments on the elementary and secondary school level both in this country
and abroad. In 1976, I was involved in a project for the Federal Energy Ad-
ministration that reqnired holding hearings on the status of energy education.

Since 1965, I have prepared abstracts from recent resecarch articles in bio-
chemigtry (in English, French, 8panish, and Itahan) for publication in “Ghemwal'
Abstracts” for the American Chemiecal Soelety .

Other publications include: ;

1964-Journal of Biological C'hemtstry, 239 4041 (1964) “Metabolism of In-

organie Pyrophosphate.”

1977-—Energy and Power Journdl, March 1377 “Analysm and Interpretatmn of

- In-School Energy Education.”

Professional affiliations include the Amerlean Ohemlcal Soclety, the Naftmnal
Science Teachers Assoclation and the Amerlcan Assoeratlon for the Advancement
of Science,

* I am currently a membér of the Princetoni Qitizens’ Committes on Bmhazardous
Research appointed by the governing bodies of Princeton Borough and Town®
ship, whose charge 1t IS to consider the issue of. recombmant DNA research in

our eommunity.
STATEMENT OF HESSY TAFT

Mrs Tarr. Thank you, Mr Chairman. T

I welecome this opportunity to appear before thls subcommlttee and
to participate in some manner in the legislative mechanism that pro-
vides for such direct dlalog between the citizens of this country and
the elected representatives In our democratic system.

‘I am employed by Iducational Testing Service, where I have the
respon51b111ty for the development of chemistry tests for college ad-
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" The board <alled for the creation of a local biohazards com-
mittee comprised of the Commissioner of Public Health, the chair-
. man of the City Health Policy Board and three citizen members.
This committee is résponsible for reviewing all proposals: for
recombinant DNA. research to be conducted in the city for com-
pliance with its regulations. R .
The Cambridge Review Board did not see its work as preempting
the enactment of national legislation, On the contrary, it recommended
to Congress that uniform Federa] puidelines be established to regulate
all phases of the use of the technology. The board was .elena,-rly dis-
satisfied with the extent of Federal initiative in evaluating some of
the potential risks. Prominent among its recommendations was that
agencies funding recombinant DNA research require a health moni-
toring program designed to determine that survival and escape of
laboratory organisms. =~ -~ - : '

 SIGNIFICANGE OF THE CITIZEN REVIEW PROCESS -

The Cambridge Review Board tried to capitalize on the metaphor of
a citizen court. It enabled citizens to raise issues about where justifi-
cation rests, whether there is a presumption of danger, whether the
controversy was over a conflict of rights, that is, the rights of scientific
freedom of inquiry versus the rights of a community to protect its
health and welfare, or whether a cost-benefit assessment was appro-

riate. - : u o :
P But the potential for embodying that metaphor into a structure was
not-fully exploited. A citizen ,counﬁ-ike process could have worked more
effectively if: : g ) o :

(1) The process of educating members of the board were carried
out more systematically. As it turned out, the education of board
members was carried out concurrently with the inquiry process and
without careful forethought. The Board’s education of the technical
issues was, for the most part, a responsibility of each member,

(2) The citizens made more extensive use of the adversary model
for discovering the locus of the controversy. It could have benefited
from more direct interchange between gciéntists.

(8) There were surrogate questioners who were skilled at eliciting
information from technical people giving testimony and if these
questioners were technically competent in the field in question,

There has been some discussion in sciérice policy circles 6f a science
court that could render a judgment on technical controversies that bear
upon public policy. On this court would sit a seleet group of scientists
who bear no vested interests in the outcome of the debate. Such a
court, of scientific elites would be responsible for sorting out the value
and policy issues from the factual disagreements and offer their as-
sessment to policymakers. It is my contention that this would have
been impossible to carry out in the recombinant DNA controversy.
There was no single body of fact or theory relevant to- the assessment
of risk that all scientists agreed upon. There was divisiveness on the
replicability of experiments, the interpretation of data, the adequacy
of criteria, the potential for emergence of novel properties and what
information was relevant to resolve controversial aress. Giver that a
group of scientists could not divide up the issues of fact and value, and
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Dr. Krimsky served on the Cambridge Experimentation Review Board from
Angust 1976 through January 1977, The citizen board was established to review
the potential hazards of having a P-3 laboratory facility in Cambridge for doing -
reeombinant DNA research.

STATEMENT OF DR. SHELDON KRIMSKY, ASSOCIATE DIRECTOR,
PROGRAM IN URBAN, SOCIAL, AND ENVIRONMENTAL POLICY,
TUFTS UNIVERSITY o

Dr, Kuamsky. Thank you, Mr. Chairman, '
I am pleased for this opportunity to share with you some thoughts
I have about the significance of a unique experience in citizen par- .
ticipation and locel initiative. From August 1976 to January 1977 1
served on the Cambridge Experimentation Review Board, a citizen
committee created to advise local officials on whether recombinant
DNA research should be permitted in the city. My brief remarks this
morning will be directed at three areas: &
1. What the process was like; C _
2. 'What the outcome was;and S
3. What the sighificance of that process is to other areas of
citizen involvement in scientific and technical decistonmaking.

THE PROCESS

From my vantage point the city would never have challenged the
universities on the appropriateness of a P-3 containment facility in a
densely populated area were it not for a small vocal grouip of socially
responsible scientists and technicians. These people, like so many
other advocates of a minority position regarding public welfare, werse
prepared to accept ridicule from their colleagues and superiors and
possibly setbacks in their careers. : ‘ : .

If we want to insure that future controversies of this type get a pub-
lic airing, we must encourage dissident scientists to speak out, not
just to their colleagues in specialized fields but to a public forum.
It’s not comfortable for many scientists to accept that role. We must
continue to remove the obstacles that inhibit people of good will from
speaking out about their fears of certain research or the inadequacy
of laboratory safety standards. Two things that come to mind in this
area are: (a) decentralized science; since science that’s hierarchical
would provide an additional impediment for encouraging scientists
to speak out ; and (b) education, the promotion of curricula in the early
training pertod of scientists that explore issues of scientific responsi-
bility to the public. Moral deliberation of such issues should not
await the time scientists are in a compromising situation. ‘

A Cambridge experimentation review board was authorized to study
recombinant DNA research when the deep divisions in the scientific
community were reflected in the city council. The city manager selected
a group of citizens who had no formal ties to the universities proposing
the research, Furthermore, the citizens had no special expertise in the
field under review. As a result the “empathy factor” that is, the con-
cern that the institutions proposing the research might lose valuable

* funds or that qualified researchers would leave in the event of a ban,

was never an issue in the deliberations. When a newspaper article

* quoted a Cambridge scientist as saying that the best talent would



488

reacted in our strictness. '.I‘ha.t is t6 be preferred, I think, until knowl-
edge comes along to suggest otherwise.

Mr, THorNTON. Dr. Johnson, I want to thank you again for your
excellent testimony, and Mr. Holt, for your attendance here. To the
earlier witnesses, let me say that we appreciate your contrlbutlon to
the hearings of this subcommittee.

‘We will resume hearings at 9 a.m. on May 3 in hearing room 2818
for the purpose of discussing local actions concerning DNA recom-
binant molecule research. T%)ank you very much ThlS hearing is
adjourned.

[ Whereupon, 2t 12:10 p.m. the sitbeommittee adj ourned t;o reconvens
at 9 a.m., May 3,1977.]
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might ‘well have to be developed to even take a look at this sort of
thing. I think the NIH really was not in'a position to speak sub-
stantlally in this area becquce there is no’ experlence and a lack of
technology. :

Mr. TaorNron. Of course there has been a lot of genetic enormeermg
cromg onin agriculture. -

Dr. Jomwson. A.bsolutely, but not usmg recomblnant DNA-
technology.

Mr. Trornrox. That getsto the next point that I Would like to:get
some further discussion on the record about. The different tools of
research, that to me as a layman all look very similar, although maybe
some of them oceur naturally and some of them can: occur only in a
laboratory, might have the same effect. For instance, isn’t one tool of
recombinant DNA research to use a virus as a Yector to go into one
organism and over a period of time, to pick up genetic information
there to be transferred. Then that altered virus is 1n=erted. into
somethmg—

Dr. Jorwson. A gene is extracted from it and 111serted 1nto the virus,
and the virus goes back to the hiost. :

- Mr, Trornron. The virus penetrates the Wall of- the cell 7

Dr. Jomnson. That is correct.

It is really the same approach as in the bacterla,l work that has
been going on so far, when they may use a phage which is a btu,tezm
virus as opposed to an animal virus.

Mr. Tuornton: The ability of the virus to pickup genetlc mforma—
tion from one host and then transmit it to another would seem to me
to occur naturally as well as under I‘LbOI atory condltmns, am I mlstakc,n _
about that?

Dr, Toirnson. T do not think you are mlstaken in theory.

I think the evidence for whether it has in fact happened-is not
documented but in theory I-think that is quite correet.

T think, for that to happen very frequently, there would have to be
some evolutmnary advantage, probably, for the virus to pick up that
information. I am not aware of good documentatlon of that, but in
theory I think it is gnite possible.

Mr. TrorNnTON. By contrast with that, there are.direct Jnsorhnns,
T believe. by breaking down the cell w all and separating the molec-
ular information, the DNA chains, and then 1nsert1ng a plaSde into
that chain.

‘Dr. Jornsow. Yes. S :

Mz, Taorwon. This is more of a mampulatwe type of operat;on it
seems tome..

Dr. Jouwson. Correct; the results, if you assume in ‘the former cas e
that it happened, the result would not be radically d1ﬁ'erent which is
what I think vou were getting at.

- Mr. TrornTON. What T am saymo' is that you achleve about ﬂu,
same results. ushin a different tonl of research. We were told earlier
in these hearings that one of the experiments which had caused a great
deal of concern, the develonment of an 011 eatmg bacterla Was 10t &
recombm ant DNA research item at all, .

Dr. Jorwson. That is correct, :

Mr. TeornTon. Was it a totally chfferpnt pmce%s Whlch Wou]d tcch-
mcallxlv not be included under the NIH guidelines on recombinant
DNA? .
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Dr. Jornson. I hope you wﬂl not ask me to comment on that.

Mr. Browx. You should have been here last night—the reaction of
the Congress and the general public is gomg to be basically different,
because’ they are going o see

Dr. Joarnsow. 1 expemenced that at the Natlonal Academy of Smences '
Forum, actually.”

Mr. BROWN Because, they are going to see this task as operating on
the verge of man’s knowledge. They are going to give much more
We1%ht to the uncertainty and lack of knowledoe tha.n to what we
really know.

Dr. Jornson. But my point is that you can make careful assess-
ments based on what we know. And we know a great deal about Z. coli,
and we know a great deal about antibiotic resistance and its mecha--
nisms and we know a great deal about how to assess pathocren101ty

There are subjects bemcr introduced in this controversy which, in'.
my opinion, have nothmg to do with recombinant DNA In seientific
discussions. These include classing people. But there is certainly no
intent to do that and if that sort of thing was ever to happen, I would

~ be in the trenches and on the ramparts with everyone else, because

T think that is an unreasonable thing to do.

Mr. Brown. There are a lot of people who think that we have a gene
that gives us knowledge of good and evil, and if we get the wrong
kind of reseaich going on, it will transmit that gene so that it does not
recognize good but only does evil.

Dr. Jouwnson. T think you have to examine the incentives and the
reasons for doing some of this research, In industry our reasons and
our incentives are pretty well defined. It is to make a useful product
and I just do not think that some of these prOJects are partlcularly
pertinent to this subject.

Mr. Browx. I do not want to belabor this. But T mentioned to the
earlier witness about the possibility of developing a strain of nitrogen-
fixing bacteria that could be attached to corn or various other things,
thus fixing directly from the atmosphere a good part of what the
chemical industry now provides in nitrogen fertilizer. This does two
things. It has a pretty serious impact on the chemical business, and
it may even destroy it, and favors the pharmaceutical busmess which
makes these new kinds of nitrogen-fixing bacteria.

On the other hand, it 1ntroduces a mutant strain of bacteria into a
very complex ecolocrv with the soil bacteria. Do we have the capability
to know what will ha,ppen when we introduce mutant strains into a
complex ecology ? Have we tried to assess this?

In the kind of problem that Iam trying to specula,te about how mu(-h

- knowledge has been gained ?

Dr. Jomnson. I cannot really gpeak to how much analvsis has been

made. T certainly share your concern that the impact on the environ-
ment and on evolution and things of this sort should be serionsly,
considered. I come back to the point, T think that it can be assessed
very carefully, that you can make rather accurate predictions of
probablhtles _ ;

T would also say that manv of the thll’lO‘S that have been associated
with possible recombinant DNA research have not been qtfempted
All the work that has primarily gone on so far, any place in the
world, has been with bacteria in the laboratory. And whether, in fact
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Dr., Jorwson. The question I asked a member of the GMAG Com-
mission was whether they weére receiving industrial protocols and
whether industrial research was going on.

‘He indicated that they were and he did not see any problem with'it.
He did not mention the matter of sanctions to me.

Mr. Twornrox. I think perhaps the road that they took was to go
forward with standards and to encourage work, but in addition, to
assess rather strict penalties for noncompliance.

Dr. Jorxson. That is inherent in this policy, that is correct. I was
unaware that any sanctions had been applied, however., - '

Mr. TaoryTon. I am relying entirely, as it turns out, on my recol-
lection of witnesses’ testimony at earlier hearings. It may not have been
England that had adopted those sanctions, but it is my recollection
that it was.

Mr. Brown, do you have any questions?

Mr. Brown. Just a couple, Mr. Chairman.

I also want to commend Dr, Johnson-on hisstatement. _

I note your description on page 3 of the efforts that you made to
involve your employees and the public in the fact that you were moving
ahead in this area. We have grappled with the problem here in Con-
gress of how to get public involvement and participation in certain
kinds of decisionmaking processes.

I wonder if your effort was a conscious effort to develop this involve-
ment as a means of attempting ‘to alleviate future problems. Do you
have a specific plan or reason in mind for this rather elaborate effort
to inform your company employees and the pubho as to what you were
doing in this case ?

Dr. Jomnsox. I certainly think we had a responsnblhty to inform
our employees and within limits of proprietary interest, to inform the
public. We were certainly stimulated by the oontroversy over this
area. I would not be candid if 1 did not admit that.

Mr. Browx. At some point in the organization you declded to do
this. In discussing it, did you say to yourselves:

If we do not do this, we may get a rezction in the community like they had up
at Cambridge, and we ought to take this positive action to alleviate that kind
of a problem ?

Dr. Joa~nson. I do not’ thmk that was really our motivation. We
were certainly aware of that. We keep our employees, for example,
informed about what we are doing at all times, within-certain limits.
And we have always had extremely good relationships with our com-
munity and we have never hidden what our intents were in any of
our areas of research, again within the hmlts of propneta,ry informa-
tion. :

Mer. Brown. This is a very common, generlc kind ofa problem

Dr. Jonwson. Tunderstand that.

Mr. Broww, I am interested in the responses For example, the
chairman sometimes fails to tell me what he is plannmg to do.

[Laughter.]

Dr. Jouwnsow, Do you thlnk that is a conscious plan, Mr. Brown2

Mr. Brown. I wonder. There is another generic aspect of this
problem that I wonder if you could comment on. I have been frankly
impressed ‘with the considerable effort that scientists involved in the

field, whether employed in Government, universities, or private indus-
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Mr. TaornToN. I want to thank you for a Very well-organized and
well-prepared paper and testimony, and to express my appreciation
for the additional material which you have related to us as you went
through this statement.

Our distinguished minority member, Mr. Hollenbeck, had to leave
just as you completed your statement in order to take his son to catch
an airplane. He asked me to commend you for the statement and to
request that he be given an opportunity to submlt questions in writ-
ing toyou to bhe answered.

% would like to extend that request on behalf of niyself and other
members of the committee as well. Would you be agreeable?. .

Dr., Jounson. Certainly.

Mr. Trornron. At the risk of oversteppmg slightly, I note that our
earlier witnesses are still in the room, and I Wonder if they would be
agreeable to respondlncr to such written requests as may he addressed
to them by the committee. N

Dr. Apawms. Certainly.

Mr. Trornton. I think it might be approprlate a httle later, after
we have analyzed a couple of points in this testimony, to provide some
opportunity for ar exchange of views among all of the witnesses here.
If Dr. Adams and Mr. Brennan are mtendmg to remain on hand, we
might ask them to come back up to the table a bit later.

T was concerried about what I trust was an inadvertent omission of
your participation in the Asilomar conference. It. does seem to me that
it is important to any consideration of sc1ent1fic research and pros-
pective regulation of that research to recogmize that some of that
research is carried on in our university, and is under Federal assistance
programs. But it is also carried on by the private sector, and all seg-
ments should be involved, along with the general pubhc, in makmg
policy determinations.

Dr., Joaxson. I do not want to overstress my ' concern about that
matter. Events in those days were moving very rapidly. As I indi-
cated in my testimony, I may well not have approached it properly
and I approached it on-an mformal basis to a member of the organlzmg
comniittee.

I should have perhaps done 1t more formally, and T should Perhaps
have approached more people. I did not.

Mr. TrornTow. As I indicated, it may well have been 1nadvertent
and just a chance happening.

Dr. Joninsow. I think that is very possible. T mentioned this to Dr.
Singer and she indicated that Dr. Berg was actually seeking independ-
ent industrial participation. We were not approached or invited,
however. .

Mr. TaorxTow. T think it might be very useful for you to provide
us with some help in establishing what different legal principles,
guidelines, policy considerations might be applicable to the utilization
of research, or commerecialization of research products, as contrasted
with the conduct of basic research.

Dr. Jonnson. Production as opposed to research, is that the questlon ?

Mr. TuaorntoN, T am trying, not necessarily to put them in oppo-
sition, but, to distinguish between them. If vou would tell us how you
perceive the proper role of regulation and restraint Wlth regard to
those elements,
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" WESCREEN & ‘SQUARE HALETOWES

Coontinsed from p .
ta jump the sp barriers and recombine
naturall y geewrting DNA in virtually any way
they

Most of the work thus far has involved the
insertion of forcign DNA into bacteria. In
theory, however, scientists could intreduce
DNAfrom any source into cells from any
plantor animal, Genetic recombinations in
the laboratory aren't entirely new, of course.
They've actually been done for several years
naw through a less precise technique cailed
celi fusian, .

How is forefgn DNA inserted into a bacteria?

Sciertists have recently discoverad a whale
new class of enzymes that can cut and splice
the long DNA molecules in specific ways.
The compounds work with genetic material
from any source. They are used to attach
foreign DNA fragments to the. DNA of etther
bactesial viruses or plasmids. The latter are
bits of DNA that exist apart from the
<hromosanes in certain bacteria. Under the
vight conditions, plasmids and viruses have
the capacity to enter the bacterial cell and
then reproduce themselves once inside.
When Inked appropriately to a piece of
foreign DNA; they will carry itinta the cell
and reproduce it along with their own genatic
material.

What do you gain from this?

Weil suppose, for example, that the foreign
DNA fragmnent was the genc that codes fora
specific hormone such as insulin, You might
eventually develop a new strain of bacteriz
that could synthesize It directly. This could be
much more efficient than the cutrent system
of extracting the hormene from the glands of
animals. At the very least, it would
supplement the supply available from animal
S0Urces.

There'sa whole range of other possibilities,
of eourse, Cettain soil bacteria, for example,
can convert atmospheric nitrogen into
nitrogenous compounds that plants can use
as food. If the gene group responsible for this
process could be incor porated mto wheator
other crops, they might eventuatly be able to
pull their own nitrogen feridiizer out of the
air. .

The practical benefik: d Daes

| ]thécm 'discu's_séé I,:_)_NA"_research |

Great. But how aboul safety? Do the NIH -

really give g P
The majority of biclogisls feel that the
pguidctines, thongh conservative, are
reasonable given the present state of our
knowledge. This is the consensus ameng
Lilty scientists also. We think consetvalismis a
good approach with research as basic and
T ionary as the first inati f
genetic material. The restrictions will
probably be moderated later as expetience
proves the potential dangers have been
exaggerated.

" Whatsort of dangers are people worrled

about?

The accidental creation and escape of new
life forms that could harm either man or the
environment. Most of the concern centers on
virulent microorganisms for which there
waould be little or no immunity and that might
also be resistan! to current antibictics. Some
people alsa fear an increased survival
capacity in the new organisms which, on
escape, could allow them 13

no capacity to'survive autside the laboratory.
The more restrictive procedures require cells
made genetically dependent on spedial
nutrients rarely feund in nature, The'
guidclines spexify the physical and biological
canstraints that must be implemenied weth
various combinations of host cell, virus ar
plasmid carvier, and forelgn DNA.

Certaintypes of experiments, of course, are
‘orbidden altegether, These include the

N - ccanisfer of foreign DNA that produces toxins

2nd the introduction of genes for drug
resistance into microerganisms not known to
acquire them naturally.

The saéety procedures sound clabarate. But
what are Lily'a carrent research interests
with recombinant DNA?

We're attlempting, among other things. la
use the new techniques with

ibietic-producing mis i Our

objective is to create modified organisms that
can either synthesize new and better
antibiotics or produce an existing one more
efficiently, This kind of work isn't entircly
new. Lilly and many other laborataries have
been modifying organisms with chemical and
physical agents for years.

Lilly also hopes to use DNA recombinations
to produce hormones and other medically
useful proteins. Some of the compounds we
have in mind are simply notavailable in 2ny
significant quantity at the present time. With
others, cur main objective will be to preduce
them fnore efficienty.

In clostag, Dr. Johnson, could you mention a
few of the long-range possibilities from
research with recombinant DNAT

Okay. But remember, the ime frame on
such things is impossible to predict. And

. many developments may never accur even

theugh, from our present viewpaint, they
seem almost inevitable, Scientific revolulions
somehow never seem to produce all that's
expected of them in their infancy.

Probably the most significant thing about
DNA recombination is the enormous increase
inbasicknowledge itcan provide.

E liv. fo

destry athe life forms and thus disfurb the
environmental balance. The vast majerity of
scicntists, however, think both scenarios are
very imprebable and feel, in any event, that
the guidelines will provide adequate
protection.

Needless tosay, Eli Lilly and Company fully
supports the letter and spirit of the

the technique have any applications in basic
research?

Yes. And they're tremendously important.
Recombination techniques, for example, can
be used 1o map the chromosomes of an
organism. This means to locate the specific
g::ne or genes responsible for varfous

nctions such as photosynthesis or contrel
of cell replication. When the gene of interest
has been located, the same techinigques can
then be used to produce itin quantity for
additional studies. The mapping of
chromosomes will lead, almost inevitably, to
new biochemical information about disease
processes of all kinds.

DNA recombinations cat also help us Jearn’
how cells turn their genes on and off in
praducing the endless array of compounds
needed by the organism as a whole.
Knowledge of this kind, for example, will
probably be necessary before we can actually
transform bacteria into Bttle production units
for antibiotics or hormoncs, The important
point here, however, is the syncrgism that
comes with new basic information. A
clarification of gene control mechanisms,
when combined with existing knowiedge,
could easily generate 2 tolally new lead or
insight in anether area,

. We've had years of experience in
dealing with pathogenic erganisms and feet
<onfident of our ability to work safely with
DNA recombinations,

Cauld you glve us a quick summary of the
puidelines? .

Yes, Their core objective, of course, is to
keep the recombinant molecules in the
Iabaratory. This is achieved through two
kinds of containment, one physical and the
second biological. The greater the theoretical
risk of lhe experiment, the more stringent the
rules of conlainment.

The levels of physical containmeru range
from 1 through P4 with the latter requiring
the most restrictive procedures. P1calls for
standard biological practices. P2 prohibits
mouth pipetting and the creation of acrosols.
P3 requires safety cabinets for all handling,
negative air pressure in the laboratory to
prevent aitborne escape, and
decontamination of lab cxhausts. P4 specifies
air-tight chambers for all handling, special
dothing for laborztory personnel, and both
airlocks and decontaminatien procedures for
anything leaving the Jab.

Biclogical containment is achicved primarily
through the use of host cells that have little or

 for le, it could Jlead toa
complete understanding, in strictly chemical
terms, of pathologies such as cancer, heart
disease, malfunctions of the immune system,
and even the agirig process itself. Knowledge
of this kind, obvicusly, is our best hope for
real progeéss in all these areas.

How about some of the more tangible
benefits?

The theoratical possibilities — and.
remember, that's all they are at present—
sound like pure science fiction. Some of the
things mos! fraquently mentioned are:
tailor-made microorganisms forenergy
production and pollistion control; plants that
are resistant to diseases, pests, and drought;
a whole range of hybrid plants such as a
“pomate” with tomatoes above ground and
polatoes on its roots; beef cattle, swing, and
poultry designed for taste and efficignt
production; completely new species of plants
and animals; and, finally, cures for genetic
diseases through replacement of the defective
DNA.

None of these things is just avound the
carner. Some may not cven bu possible.
Society as 2 whole may eventually find others
undesirable. Nonctheless., it is time — in my
opinion — to begin a cautious exploration of
this revolutionary research techmolagy that
science has provided. The potential benefits
are enormous and the risks, though
somewhat indeterminate, can be assessed
and managed by responsitle scicntisls.

Fachug page: DINA atecle — arartist's cocept. :
April197743 |



474

EWS VOLUMETW'ENTY ONE, 'NUMBER THREE ! APRIL]EW?

Research with genetic recombinations
generates promise and controversy

A new frontier has opened in biological
saence. Through a seties of spectacular
developments that date from the breaking of
the genehe code in 1951, man now has the
theoretical ability to recombine the genetic
material from different species of plants and
animais. This presents the great B
hope of altering these organisms in

ways that are highly beneficial to mankind.
Yet it also raises the question of risk, of e
potential for negative effects from scientific
procedures that have such far-flung
application,

The possible risk from such reszarch seems to
vary greatly with the type of experiment.
Thus, in 1974, American biclogists called
moratorium on certain genetic
recombinations until safety guidelines could
be developed. The two-year moratocium
ended last Juhe when the Nationat Institutes
of Health issued its recornmendations on the
subject, Concern and, incvitably, some
misunderstanding continue, however, Thus
Congress is now holding lepislative hragings
on gevetic recombinations and, in recent
menths, the news media have often
discussed the benefits and possible risks from
such research, To provide employees with
background information on the general
subject and also to explain thecompany's
own research in this &rea, Lilly Netes presents
‘hefollowing interview with [rving 8,
sohnson, Ph.D., vice- prestdent of Lilly
Research Labaratories.

As 2 stard, D, Johnsan, could you giveusa
general idea of what's involved in this !ype

Trving 5. Jofuson

" things, with the exception of certain viruses,
use DNA to both storetheir hereditary

of tesearch?

Well. first of all, genetic matesials
chromosarmes and their basic Subunits called
genes — are composed of deoxyribonudeic
acid, otherwise known as DNA. Allliving

and direct all of their normal life
processes. It's DNA, for exampie, that makes
a horse a horse instead of a man, a bl_xlh.-rﬂy.

There is some natura] exchange of genetic
material betwean dif ferent spectes of
microorganisms. Thia rarely happens ameng
higher life forms, however, exceptona very
limited basis between closely related spenes,

or an dak tree. Slight chemijeal vari

DINA also differentiate individuals withm a
given species.

More common form of disease affects 40 miltion
Nalfon approved for use in o0s teoarthrztzs

Nalfon®, the anti-arthritic prescription
medication marketed by Dista Products
Company. has been approved by the Food
and Drug Administration for the treatment of
osteoarthrilis. Introduced in the United
States in February 1576, Nalfon pm\uously
was cleared only for the ma

Thei of the new tech
molecular biclogy is that they allow sqenhsts
(eantinuid an page 5)

attribute of Nalfon and cther propionic acid

derivatives js their ability to relieve arthritic

pain, reduce inflammation, and increase

mcbilily with less chance of produdng the

serious side effects commonly associated

with man; ch:he other presmplmn drugs
flakle tor the

rhewmnatoid arthrits,

Osteoarthritis i5 the milder — and more
common —form of the disease. It affects an
estimatad €0.5 million Americans, or 37 outof
every 100 adults Accordingto The Axthritis
Foundation, 97 percent of all pcoplenveréo
years of ages er symptoms of

osteoarthritis. This form of the disease often
begins relatively early in life — in the early
40sis typical — and earlier cnsetis not
uncommon. Each year theumalic diseases
claim 250,000 new victims in this country.

In the United States, Nalfon is one of a new
generation of non-steroidal arthritis drugs
known &5 “'profens’ or “propionic acid
derivatives' that has been cleared for use in
patients with csteoarthritis. The major

. arthritia and ostecarthritis. Tn most pahenls

with osteoarthritis Nalfon has been shown to
relieve arthritic pain after the first few doses.
Patients taking Nalfon for as long as three
years have demongstrated that it is well
Iojerated.

Anthony 5. Ridolfo, M.D., head of research
in arthritis and connective tissue diseases at
the Lilly Laboratery for Clinical Research,
emphasizes the importance of a physician’s
invelvement in the management of an
arthritic’s disease, “Itis important that
persons with arthritis know thal treatment by
a physiclan often can bring relief and reduce
or provent disability,” he says.

Nalfon was discovered and developed in the
company’s research laboratories in
Indianapolis.
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Dr. Johnson recently “discisssed  recombinant
DMA research before a public forum in Washing
ton, D.C., sponsored by the Nationaf Academy of
Sciences. He has communicated simifar informa-
tion ta -Lifly “efployees sivd has slse been a fre-
© quent spokesman on the subject for newspapers,

radlo, and tefevision. An active scientist for twen-

ty-four years, he has published some sixty research
papers int fiolds ranging from cancer chemotherapy

and virology to heart cefl function and the trssue- .

culture produc!fon of insulin. .
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As‘a start, Dr. Johnson, could you give us a general
-idea of what‘s mvolved in this type of research?

First of all, genetic materials~chromosomes
and their basic subunits called genes—are com-
. posed of deoxyribonucleic acid, otherwise known

", as BNA, All living things, with the exception of

certain viruses,-use DNA both to store their heredi-
tary information and direct ali of their normal life
processes. 1t's DNA, for example, that makes a
horse a horse instead of a man, a butterfly, or an
oak tree. Slight chemical variations in DNA also
differentiate individuals within a given species.

There is some naturat exchange of genetic ma-
terial between different species &f microorganisms,
‘This rarely happens among higher life forms, how-
ever, except on ‘a very. limited basis betwesn close-
ly related species. The importance of the new tech-
niques in molecular biology is that they allow sci-
entists to jump the species barriers and recombine

. Naturally oceurring DNA in virtually any way they

chooss.

Most of the work thus far has involved the

-+insertion of foreign DNA into bacteria, In theory,

however, scientists could introduce DNA from any
source into cells. from any plant or animal. Genetic
recombinations in the laboratory aren’t entirely
new, of course. They've actually been: done for
several years now through a Iess-prel:lse technigque
called cell fusmn



the Far East to the wheat fields of Canada, and
- from apple orchatds to vineyards. A major pait of
our animal wotk includes, as it has for many years,
new: compmmds fétsimproving the efficiency with

which beef cattleutilize their feed, and antibiotics _

for contro[lmg mfectlons in pouftry and swine,

Much further behmd in the long sequence of
research’ stéps are ideas and projects that offer '
fittle more “than interesting possiblities at ‘the. -

moment, but they do -illustrate the imagination
and dwemty mth which our scientists tackle their
work:

* Interrupting the molting cyele of insects by
inhibiting their internal production of cer-
" tain enzymes

*

The' isoiation and réproduction of living
heart cells for testing cardiac drugs

* The _relationship of humoral (cizeulatory)
and cellular-immunity in the body’s natural
defense against disease

# The role of metabolites in a dmg’s ability to
act in the body

*

Preventing the degradation of amino acids in
the rumen of cattle to increase the znimal’s
utilization of the protein in feed

*

Influencing the braip’s secretion of sub-
stances known to affect emotional state
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* Increasing the production and “tumnover” of
" cells in the outer layers of the skin

" # The physiology of the metabolic processes
related to obesity T

Shortening the required growing season fﬁr
crops by speeding up their growth or delay-
ing the maturing of crops to increase yields

*

Speeding antibiotic production by improving
the growth characteristics of the organisms
that produce antibiotics.

I hope these fow minutes have given you some
insight into out research-activities. Lilly scientific
research is a singularly complex human endeavor.
It means thinking things thai have never been
thought before, doing things that have never been
done before, It means building knowledge, step by
laborious step, using the powers of intelligence,
technology, and ‘organization to move from the
hypothesis of the laboratory to ‘the reality of bet-
ter health and sriore food.-

"Research js more hard work than sudden inspi-
ration, motre qugstibns than answers, more failures
than successes. But the sweet taste of success is a
powerful stimularit. As many Lilly people know,
there is nothing quite like the special feeling that
comes with a significant contribution to medicine
or agriculture. I am confident that members of the
Lilly research staff will experience that feeling as
often in the future as they have in the past.



“+ The t_ime,. effort, and expense required are
the preatest,

* The potential benefits to society are the
greatest.

* The potential financial returns to the com-
pany are the greatest.

We balance this long-range strategy with impor-

tant and complex, but shorter-range, projects re- *

lated to modification of existing products, im-

" provements in production yields, treatment of

waste materials, and uncompromising quality stan-
dards: o o

-Time and continuity are also essential ingredi-

ents of successful - research. Progress should be
measured in decades, not years, We test 8,000 ex-
perimiental compounds before we find a market-
able product; and it, of course, takes rhuch longer

to rule out the 7,999 thar fo find the cne. This'

means ‘the perseverance of “scientists must be
matched by -the patience of shareholderst Time
also creates continuity, which gives a research or-
ganization the vital, but intangible, characteristics
of experience and teamwork,

Our final guideline concerns the syste:ﬁatic or-

ganization of effort. We believe that nothing is as

précious or productive as the brainpower of an
individnal scientist. But coordination is a must,

and for this reason we rely heavily on research

project groups. There are more than 120 such
groups. Here is a partial listing: )
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Animal Physiclogy
Animal Science Field
Research .
Antibiotic Resistance
Antimicrobial Growth
. Promotion :
Atherostlerosis and

Infectious Disease—
Host Defense

Insulin Biosynthesis
Yonophore Rc;earg:h .
Metabalie Efficiency

Mu:aﬁencsis,'(.‘a:cino- :
genesis Screening

rombosis Pancreatic Physiology
Bioavailability and Drug - .
Absorption Parasitic Helminths

Plant Gentics .
Flant Growth Regulators
Psoriasis Rescarch

_ Cardiovascular. Rescarch
Centzal Nervous Systemn
Cephalosporin “Process

Cyctic Nucleotides Radioimmunoasszy
: - Recombinant DNA
. Dmag M.elabohsrn Research
Endocrine Research Rhinoviruses

-Fermentation Products [ poo e oesion

_ Microblology .

‘Fermentation Products Somatostatin Analogues
Screening Systemic Parasiticides

Gram Positive/Antifungal Véterinary Research
Antibiotics

Vinca Madifications

Herbicide Research Virus Chemotberapy

Immune Fuiction and
Connective Tissue
Research

Also we routinely screen virtually all com-

- pounds for several types of activities, even those

quite different from ofiginal intent, Thus, in a year
we will screeni 8,000 compounds for possible effec-
tiveness against as many as.seventy-five biologicial
targets, including such varied ones as matignancies,
viruses, bacterial infections, insects, and weeds. We
also -check many of the same compounds as
growth stimulants for animals or plasts and
growth retardants for other plants. It adds up to
something over 150,000 individual screening tests

-per year. In short, we have set up the machinery to

make a gross evaluation of large numbers of com-



THE CHALLENGES OF RESEARCH

an address by

Earl B. Herr, Jr., Ph.D.
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Annval Meeting of Shareholders
of .
Elj Lilly and Com_pany

Wednesday; April 20, 1977
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Baseball’s. famous manager Casey Stengel once
observed that the chief shortcoming of his star 200-
hitter was that the gentleman failed to do anything
uséfui seven out of every ten times-he came to bat.

"I Fopé you won’t” be distliusioned when T tall
you that research scientists at Eli Lilly and Com-
pany—or anyplace glse~ would happily settle fora

! batting average only one ‘cne-thousandth as effec-

tive' as Casey’s star batter, The simple truth about
‘pur scientific research is-that prodigious amounts

..of effort, maney, and time ase required to make

satisfactoty - progress. The brifliant “break-

-throughs™ desired {and rather routinely expected)
by the public are usually the culmination-.of

thousands of failures and a few- successes, over

.. many'years. We in research have never been quite
.s0 smart as nonscientists believe us to be.

Another bit of lore about ressarch sciéntists has
them consiantly seeking the answers to baffling,

‘but well-defined, questions, Once again, please
" don’t bé disappointed when you' leam ' thit good’

research scientists spend a5 ‘much’timé trying to
decide_the right questions. as they do locking for
the answers.
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November 2,.1976

Donald S. jFredricklon. .'M D.

Director

National Inatitutes of Health |

Public Health Service .

Department of Health, Educathm. and Welfare B
Bethesda, Md. S

. Dear Doctor F:"ed:ji.cl'cspn{

The following .co'mmezits are provided in response' to the notice pub'lishé‘d
on July 7, 1976, FR (41} 131 entitled "Recombinant DNA Research -
Guidelines” by the Department of Health, Lducation, and Welfare,

As you know, the FPharmaceutical Manufacturers Association presented
testimony before the Health Subcominittee of the Senate Labor and Public
Welfare Committee on September 22, 1976. A copy of that testimony is
enclosed, Also enclosed is a copy of our letter, dated September 29,1976,
in reaponse to-your requeat of September 7, 1976, for comments on patent
policy considerations pertinent to government aponsotrship of recombmunt
DMNA research,

The generallpurpaée of this letter is to.relterate our statement that °MA
member firms support the spirit and intent of the Guidelines. As noted in
our testimony, we believe that in the case of non-government supported
research some modification will be necessary repgarding (1) protectionof
- intellectual property rights and (2) volume restrictions. It i8 our con-
sidered opinion that such modification can be achieved without harm to the
purpose or effectiveness of the Guidelines, Such meodification should be
general rather than specific, and should provide for negotiations between
nen-gevernment supported sponsors of such research a.nd appropriate offi-
cnals of yuur oﬂlce.

oh Cord w -
- oE
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Ome further example of industry's experience and capability is the production
of mutant strains of bicteria and other mi¢roorganisms by X-ray and other mu-
tagenic technigues in research designed to increase the yield of antibiotics and
other drug substances produced by fermentation,

One miust conclude from these examples and from the excellent safety record of
the industry in research and production of other potentially blohazardous ma-
terizls that it is well aware of the risks involved, and that it has the capability
to avoid contamination or injury to its émployees and to the environment, For
PMA's part, we will exert every effort to keep apprised of our member firms!'
involvement in such research, and will encourage cooperation with the scientific
community and other peer groups, including government agencies in adopting
necessary controls. ’ o i ’

It is too eatly to know the ultimate outcome of much of thié research which has and .
will be undertaken, We might predict, however, that recombination of DNA in a
host bacterial cell could produce guantities of medically needed natural products
such as hormones and other important drugs by fermentation processes rather

than by extraction of such raw materials as pancreas or other tissues of animals
and plants.

Bacterial or other culttires of such recombinant DNA fragments could be main-
tained and propagated to gerve as a constant and reliable source for productica.
New recombinant molecules might also serve as bases for new antibiotics or a5 a
means to increase yielda of existing antibiotics much in the same way now em-
ployed in the use of mutart atraind. The application of this technology to basic re-~
search of the disease process - more specifically to genetically 1nduced or asso-
ciated disease - offers great promise,

The potential risks of recombmant DNA research and its commermal apphcal:mn
are well recognized. It is pérhaps unfortunate that the term has become synony-
mous with ''genetic engineéring', a concept which is most frequently agsociated
with the manipulation of human genetics or with the deliberate creation of highly
toxic or virulent new species of plant and animal cells. It is important, we be-
lieve, to emphasize that the present state of the art and the provisions of the NIH
guidelines militate against research and development that would pese such a threat
to society.

In the case of the drug 1ndu3try, 1t is hl.ghly unl:.kely that research .and develop-
ment would involve organisms in Classes 3, 4 and 5 as established by the Office

of Biosafety of the Center for Disease Countrol of the U. §. Public Health Service
in its publication entitled "Classification of Eticlogic Agents on the Basis of
Hazard" or that adequate biclogical containment procedures would not be available,
. Many of our member firms now routinely use P-1 and P-2 physical containment
facilities in their research operations and it is not uncomimon to find facilities in
the drug mdustry that correspond very closely to the sPectﬁcatmns for P- 3 levels
of containment, At least one of our firms is now constructing 2 P-4 facility,
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Statement on Recombinant DNA Research .
On Behalf O The
Pharmaceuhcal Manufacturers Assocxahon -
Before The
Attorney General
State of New York

October 21,.1976 .

Iam John G. Adams, Vice President of the Pharmaceutical Manufacturers As-
sociation, an organization composed of 130 members that discover, develop,
manufacture and market-most of the prescription drugs ard a large percentage
of the diagnostic reagente and medical devices available in the United States,

My testimony will be brief, but I hope responsive to your inquiry into the in-
volvement of PMA miember firms in recombinant DNA research, It will outline
vur views on the guidelines recently publgshe(‘] by the National Institutes of Health.

The subject of today's hearmga is one which is recognized by all elements of the
biomedical research community as a major breakthrough along the froatiers of
gcience.  As an institution engaged in biomedical research, the drug industry is
acutely aware of jt8 scientific, moral and social responsibilities in this new field'
of research and development. It is for this reason that we are pleased {o appear
before you today and offer comments in suppertof a developxng public pelicy that
hopefully will maximize benefits and minimize risks,

I have attempted, in preparing for the hearings, to assess the extent of the ac-
tivity of our member firms in this pioneering area, The responses revealed that
all of the major research-oriented pharmaceutical firmas {about 30) are very
rmuch interested in it but that only a few are now actively engaged in recombinant
DNA research.

Iam sure it will be clear from my remarks that the drug industry endorses the
spirit and intent of the guidelines recently proposed by the National Institutes of
Health, With some minor méedifications, it is our opinien that the drug industry
should and will accept the guidelines as an affirmative and constructive approach,

Ag you know, the prescription pharmaceutical industry is very heavily involved
in general and biomedical research. Our member firms have demonstrated a
high level of sophistication in their research and developmient programs as their
record of innovation and accomplishment clearly shows. It is not surprising,
therefore, that scientists in the drug industry are generally well aware of the pio-
neer work in DNA research which led to the discovery that DNA fragments bear-
ing dissimilar but important genetic information, could be recombined in a host
vell to create hitherto unknown genctic species,
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In addition;. we support the concept developed by the Department
of Health, Education, and Welfare of providing the first option to
ownership of inventions made in the performance of goverament research to |
those nonprofit or”educational institutions having dewonstrated technology
transfer capabilities. The HEW's Institutional Patent Agreement has
proved to be an effective means of encouraging commercialization of the
results of Govermment-funded research, Therefore, we believe the IPA con-
cept will assilst in recognizing both the incentives of the United States
patent system and the capabilities of the private sector in commercilal-
tzing the results of Government—funded research. We recommend the continued
full application of this concept to Government-funded activities in the
area of recombinant DNA research. We see no valid reason for instituting a
separate set of rules for such activities. Any potential safety factors
associated with such research can adequately be addressed without alteration
of the basic arrangement of private ownership of incentive subject matter
under the limitations cutlined in the IPA.

Your letter raises the concern of whether reliance upon the . )
United States patent aystem may discourage the rapid exchange of research
information within the scientific community. In our view, the oppesite is
true —- that is, elimination of the patent system in this area of research
would serve to discourage rapid dissemination of informatiom, either through
private sector rellance upon trade secret protectlon or a reluctance. by
Government grantees to make full disclosure in reporting research results to
the Government. Continued relfance upon the incentives of the United States
patent system, through the mechanism of the Standard Institutional Patent
Agreement, will encourage prompt reporting and the dissemination of informa-
tion on research activities in the field of recombinant DNA. Therefore, we
agree with the conclusions of your patent experts to the effect that there
will be no undue burden on disclosure due to reliance on patent protection.
In fact, we feel that the greater the reliance on the patent system the
greater will be the incentive for prompt dissemination of private and Govern-—
ment~funded research results.

Your letter lists five opticns which may be appropriate means of
allocating invention rights to Government grantees. In our view, the first
three options-are unacceptable in that patent incentives would not be
utilized -to an appropriate extent. We recommend that the Department continue
to permit qualifying institutions to exercise the first option to ownership
under the IPA.. However, the Department should request .that IPA grantees
license only those institutions which are willing to conduct their DNA
research activities in a manner consiztent with Federal Government guidelines
governing such research. Thus, we recommend @ modification of your options
4 and 5 under which the grantee institution would licemse only those conceras
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Report of The President's Biomedical Research Panel’

The Congress has already 1nvestxgated the problems of protectlng p*oprl-
etary information under the "trade secrets” exemption of the Freedom of Infor-
mation Act [5 U.S.C. 552 (0} {4)]. The unpredictability of protection of pro-
prietary information under the "trade secrets" exemption was discussed at length
during consideration of the amendments to H,R. 3474, the Energy Rasearch’ and
Development Administration [ERDA) authorlzatlnn blll for flscal .year 1976
{Congressional Record, H 12374-8l]1. Of special importance is the agreement
arrived at between Congressmen Goldwater (R. California) and Mess (D. California)

as set out on page H 12379, the essence of which appears in paragraph (8):

We agreed that, in light of the apparent state of unpredict-
ability of protection of proprietary informaticn under Exemption
(b) (4) and the need for ERDA to provide such predictable protection -
in order o ensure the full cocperation and participation of the
private sector, Congress could conclude that there was a legitimate
national interest in ERDA's having the specific¢. authority tc pre-
dictably protect proprietary information. Further, Congress could
strike a reascnable and acceptable balance of that national interest
and the national interest in freedom of information.and create a
{b) (3} exemption for ERDA for that purpose.

In Degeflber 1973, the Congress amended the Federal Non—nuclear Energy Research
and Development Act of 1974 to provide positive and predlctable protectlon for

)
trade secrets and cther proprietary information. In commentinq on the provisiod,

Senator Fannin. (R. Arizona) stated {(Congressional Record, H 12374} :

The conferees took this action because . . . under existing
law, primarily the Freedom of Information Act, court holdings have
made government protection of trade secrets and other proprietary’
information completely unpredictable . ... Qur action here is
intended to remedy that situaticn for ERDA. Our naticnzl energy
research and develcpment efforts are far toc important to allow
such an 1mpedlment to exist.

7
The Panel is not in.a position to determine whether the existing laws as
interpreted by the courts actualiy do, in effect, nrarrow congressional and court

interpretations of the constitutional safeguards to intellectuval property rights;

13



1963

1964

1965

improves weight gains in poultry and swine, end con- -

trals @ number of othar diseases in cattle, swine, poul-
try, dogs, and cats.

Cordran®—Cordran. a corticosteroid for extarnat appli-
cation, alleviates itching and inflammation associated
with various skin diseases. .

Drolban®—The second anticancer agent introdused by
Lilly is a synthetic steroid for the treatment of ad-
vanced breast cancer.

Dymid®—A selective herbicide of major value 1o toma-
to growers, this product of Lilly discovary permits
mechanical harvesting. It also is used t¢ control weeds
in peppers. potatoes, peanuts, and several other crops.

Oncavin®~The seccnd anticanter agent to be devel
oped from the panwmk!e plant, Onecovin is used for
the treatment of acute leukemias in children. #t is ane
of more than 40 alkaloids gbtained by Lilly phyts-
chemists from the flowering shrub.

Treflon®—The discovery and development of Treflan

gave the American farmer his first dependable weed.
control agent. Treflan lad the way to a new method of
herbicide application for more than 40 crops including
soybeans and cotton.

Dymelor®~This oral sulfonylurea drug was discovered
and developed for use in the stable, maturity-cnset,
monketotic type of disbetes not contrelled by dietary
regulation atone,

Keflin®—An antibiotic of low taxicity, Keflin was the
first sgent to be developed from the cephalosporin

family of antibiatics pionsered and developad by the

company. Ms synthesis was possible after 3 Lilly break-
through in chemistry that provided as “raw material”
the nucleus of the British-discovered antibiotic cepha-
lesporin €. ’ .

Aventyl® HCl-Aventyl. HCI is an affective agent for
the treatment of mantal depressions.

Balan®—Discoverag and developed as o season-ong
herbicide, Balan js used widely in the United.States on
lgttuce, peanuts, alfalfa, tobacco, and other crops.
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1867

1968

1969

1971

1972

1973

1974

Zanal Gradient Centrifugation—The first commercial
application. of the zonal gradient centrifuge for the
purification of viral vaccines was pioneersd by the Lil-
Iy company in preparing influenza vaceine. The Ulira-
high-speed centrifuge separates out mast of the vaccing
impurizies, reducing the side effects.

Proinsulin—Discovered by Steiner, of the University of .
Chicago, and first isolated in the Lilly Research Labo-
ratories, proinsutin--the precursar, or forerunner, of in-
sulin--is converted by body enzymas to insulin itself.
The first determination of its chemical structurs was
an achievement of Llllv research,

L-Aspareginase—Lilly scientists isolatad and crystal-
lized pure L-asparaginase, an enzyme found to be use-
ful in the treatmeant of certain types of lewkamia,

Keflex®—Keflex was the fourth antibiotic of the ceph-
a?ospnri'n family to bé appreved for marketing in the
United Ststes. It is an oral product used {or treatment
of respiratory, u_rinary-traqt, skin, and snf;-(i;sde infac-
tions,

Coban®_-+The company discovered and devefoped Co-
ban, 2 unique anticoccidial agent for broiler chickens.
Added to the feed, this fermentation product provides
a truly new coccidiosis praventative to the poultry in-
dustry. Coceidiosis is a disease caused by mfecteun
with pretezozn parasites.

Paarlar®-Discovered and ceveloped by Lilly, Pazrian
is @ pre-emergence herhicide for season-long control of
weeds and grasses in fluecured to' oo,

Kefzol®—Kefzol was the fifth cephalo. orin entibiatic
1o be marketed in the United States by . 'e company.
It is an injectable product used for treatment of several
types of serious infections including thosa of the res
piratery tract, gemtnurlnarv tract and the skin'and soft
tissues,

Surflan®—Surfian_is a surface-applied herbicide used
faor soybeans,

Spike®—Spika is a Lilly-developed, surface-applied pre-
emergence and postemergence herbicide for tozal vege-
tarion control. Thiz preduct has proven 1o be ex-
tremely useful zlong railroad rights-of-way and on ine
dustriat sites.



Year®

Accomplishment

1923 Itetin®—The first commercial insufin preparation for

1925

1926

1828

193

183

1934

193

the control of diabetes was made available by the Lilly
company after Banting and Best, of the University of
Torento, discovered the harmone insulin’s role in the
disaase, With insulin, diabetics lead normal 2nd pro-
ductive lives.

Amytal®—More than 100 Lerbituric acid derivatives
were synthesized in the Lilly Research Laboratories to
bring to'the meadicsl profession Amytat and Amytal®
Sodium, which became especially important in surgery
and obstetrics. These were the first of a series of bar-
biturate sedativas and hyphotics.

Ephedrine—Widely used for the treatmant of allergy,
ephedrine was first introduced by the Lilly firm, It was
darived from the stems of mazhuang, a plant that had

been used in China for its therapeutic value for move

than 5,000 years.

Liver Extract—Pérnicious anemia was a fotal dissase
until liver extract was developed by tha company in
association with Minot and Murphy.

0 Merthiolate®--An antiseptic, Merthiolate is particu-
farly distinguished by its' demonstrated low toxicity. It
provides sustained activity against common bacterial
and fungal pathogens, is relatively nontoxic #nd nonir-
rizating to body tissues, and maintzins activity in high
dilution.

Metvcaina@’—This anesthetic, devalopéd by Lilly, has a
more prompt, intense, and lasting effect than anesthet-
ics previously availeble. it was the first anesthetic used
for continuous spinal blogk for labor pain.

@

Cyanide Poisoning Antidote—-The standard treatment
for cyanide poisoning was developed.

5 Ergotrate® Maleata—Ergot hias been used for centuries
to induce labor and control postpartum bleeding. Be-
fore Ergotrate was dovelopad by the company, physi-

e

For mew products, year is that of LS. introduction. For

resezrch achi
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: 3 year givan is that of suc-
ssfu? completion, T
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cians wera handicapped by the instability and variation
in potency of the ergot extracts pvailable for their use.
Ergotrate provided them with a stable drug inducing a
predicisble response,

1936 Seconal®—Seconal, a short-acting barbiturate, is pre-

scribed for general sedation.

1957 Prutah'ﬁne, Ziné & lletin®—The addition of protamine

and Zinc to insufin lengthened and controlled its ac-
tion, permitting.certain diabetics to reduce the pumber
of daily injections required. in later years, other fm-
proved, modified insulins, including NPH and Lente®,
were investigated and marketed.

Nicotinic Acid—Discovery of the use of aicotinic acid
for treatment of the diet-deficiency disease pellagra
was an lishment of Lilly h

- 1939 Angimens?n—ln"‘coupera:ian with .investigators from

_Argentina, Lilly scientists discovered angiotensin, 2
"powerful pressor lactor, which has an important role in
hypertension.

1842. Wartime ‘Bccomplishments—During World War i1, the
1946 Lilly firm was one of nine pharmaceutical manufac-

turers chosen by the faderal government to manufac-
twre penicillin for ‘the arme_d forces. In addition, the

mpany partici 1 in a3 ive program on
the determination of the structure of penicil-
1
deeply involved in the government-sponsored program
cancernzd with the preparatlun cof dried blood plasma
“and blood pmtem fractions 1o be used as blood ex-
tenders,

3847 Methadone—A potent anatgesic and antitussive was

1948 Penicillin Precursors—A sighificant achievement after ~
. panic;llin's discavery came when Lilly biochemists

“’,p'

marketed by Lrlly under the trademark Daluphl Fhd
Hydrochloride. In March, 1973, malhadone was ap*
praved for hergin detoxlflcatmn.

fourid that th¢ addition of chemicat compounds to the
penigillin fa fitatian greatly increased the produe-
tion of pemcnll:n G. . Ultimately, this led Lilly sc:enllsts
ice other naw penlclllms

'Duracillin® AS.-+After nismerous attempis were made

.. Alsq in the war years, Lifly scientists were |
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Interagency Task Force recommendations, we feal researbhrprojecfs
should be registered. .We do not feel they.sﬁquld be subjeect to

prior approval-

The‘legislation should further provide fbr the iééuance of '
regulations. These initially would be the NIﬁ guidelines with
necessary amendments. The legislation should also provide for
inspection of facilities, for reporting reguirements, and, as

noted above, for the protection of confidentiél data.

In our view, the results of recombinant DNA research should
not be subject to -special patent restrictions. _It. is our uﬁde;f
staﬁding that the Committee will examine patent gquestions associ-
ated with this work at a later date, and we will forward comments

to the Committee in conjunction with that hearing.

- We trust the foregoing comments have been of assistance to
the Committee and will be glad to respond to questions.
Respectfully submitted,

ELI LILLY AND COMPANY
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{4) _The work we have been engaged in at Lllly anolves_
“organlsms wh;ch do not produce dlsease in man, such as
streptomyqetes. 7 . ’ -
{5) Work ﬁith disease-dausiné déente-haefheenﬁfothidden.h§
" the duidelinee: and'we”feél these'guideiihee'heﬁe”beeh
followed by the scientifdcicommunité.' There appeer'tb
be no practical benefits or medical Teaséns to work -
with organisms ‘in those categbriés prohibited by the
guidelines.
(6) Adherénce to the guidelines should result in safe
- procedures, e feel the 'guidelines are rather;con—_.
servative and we think it desirable and prudent to be

conservative in our approach to recombinant BNA research.

Protection of Proprietary Information

Questions exist under both the NIH guidelines ang under
several bills pending before the Congress regarding -the con-
fidentiality of information available to the government in com-
pliance with inspection and reporting requirements for recom-

binant DNA research,

We recommend that any measure enacted by the Congress con—
tain prov1510ns protectlng proprletary 1nformat10n. Such pro-
tection is- essentlal to developmental programs and fa0111t1es to

bring to the market the beneflts of recomblnant DA technology

Universities and private industry rely on thé incentives
afforded by the patent system t6 make the results of their re-

search available to the public.
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DNA techniques in insilin biosyntheésis. A detailed summary of
these proceedings was later submitteéd to and published by the
Nucleic Acid Recombinant Scientific Memorandum, -a bulletin dis-

tributed by NIH to recombinant DNA scientists.

it is rather obvious that the company has not made any -
secrétof its interest in this significant new field of bic-

logical research.

Industrial Research and Safety Considerations

Industrial ﬁharmaceutical regearch personnel héve.ﬁo;kéd for
many years with toxic materials, ?iruses, and.pathogenic bac- :
teria. Scientists have been able to successfully and séfely'
conduct research with these materials begause they have the
requisite technical training, they feollow safety procedures, and
they have the appropriate laboratory facilities for such work, ‘
Industrial medical research'organizations aré better‘eqﬁipped and
trained than most laboratories to work with the organisms in-
volved in recombinant DNA technology. Such'work shéuld involve
no greater risks than those currently encountered in biomeéical
research, We recognize that theré has been substantial contro;
versy regakrding this aspect of recambinant DNA research. How—.

ever, we offer the following observations concerning this activity:

(L) The orgahism uéed in recombinant DNA research -- ﬁhat
is, E. ¢oli -- has been the major Srganism for genetic
research threughout the world, and no evidence of
pathologicai problems have developed as a.result of

its widespread use. - Further, it and other organisms

~e e .-
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regearch and safety programs; and the need fér protection of
proprietary information developed in academic institutions and in
industry. We will also provide comments on Certain aspects of
the legislation ncow pending in the Congress to regulate recom-
binant DNA research. .

Lilily Recombinant DNA Research

Personnel in the Lilly Research Laboratories are engaged'in
an exploratory effort in which several scientists are looking at
potential applicatidns for recomkinant DNA technology. This work

involves two principal lines of inquiry.

‘Our scientists are attempting to use recombinant féchniques
with antibiotic producing microorganisms. fThrough these proce-
dures, we might create modified organisms that caﬁ either synthe-
size new and better antibiotics or produce an existing antibiotic
more efficiently. Although recombinant DNA téchnology is rela-
tively new, Lilly and many other laboratories have been modifying
organisms associated with fermentation procedures by chemical and

physical technigues for a number of years.

It is also possible that DNA recombinations may produce
hormones and other medically useful proteins. The biosynthesis
of insulin is one possibility. In some instances, we may be able
to produce significant gquantities of materials as a contingency
measure to prevent future shortagés. In other instances, we may
obtain therapeutic agents which aré commercially nonexistent :

today.
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(6) Adherence to the guidelines should result in safe procedures.
We feel the guidelines are rather conservative in terms of assessed
danger, and we think it desirable and prudent to be conservative in
our approach to recombinant DNA research. _

I would like now to make a brief comment on the protection of pro-
prietary information. _ : .

Questions exist under hoth the NIH guidelines and under several
bills pending before the Congress regarding the confidentiality of
information available to the Government in compliance with inspec-
tion and reporting requirements for recombinant DNA research.

We recommend that any measure enacted by the Congress contain
provisions protecting proprietary information. Such protection is -
essential to developmental programs and facilities to bring to the
market the benefits of recombinant DNA technology. :

Universities and private industry rely on the incentives afforded
by the patent system to make the results of their research available to
the publiec.

The possibility of premature disclosure of research programs and
accomplishments with a possible loss of patent rights in the United
States and abroad will discourage industrial commitment to the new
recombinant DNA technology.

In an organization such as our laboratories, incentives are impoxrtant
to encourage participation in research programs at that point in time
when new technology develops. _

For example, Lilly’s early involvement in tissue culture allowed us
to participate at an early stage in the development of poliomyelitis
vaceine. ‘

Other examples could be cited such as our activity in the develop-
ment of anti-tumor agents. We had a somewhat broader program and
a different approach than the program that was advocated at that time
by the National Cancer Institute and it allowed us to detect and even-
tually to market drugs that would not have been detected under the
NCT program. .

We trust that the Congress will carefully evaluate the need for con-
fidential treatment of proprietary information resulting from private
research activity. We might note that the interagency task force that
Dr. Adams previously referred to, considering recombinant DNA
legislation also recommended that proprietary data be protected.

I would like now to make a few brief comments on pending Federal
legislation.

As noted earlier in this statement, Lilly supports the enactment of
a Federal statute in this field. We feel such an act should place the regu-
lation of recombinant DN A research under the Department of Health,
Education, and Welfare. The act should provide for licensure of all
facilities engaged in recombinant DNA research with appropriate
authority for exemptions from licensure requirements for those activi-
ties that do not involve public health or environmental hazards. Con-
sistent with the interagency task force recommendations, we feel re-
search projects should be registered on a confidential basis. We do not
feel thev should be subject to prior approval,

The legislation should further provide for the issuance of regula-
tions. These initially would be the NIH guidelines with necessary
amendments including provisions for the institutional or facility bio-
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proceeding and this was accompanied by interviews on our interest
while the cameras were filming.

I also participated in the recent public discussions conducted by the
National Academy of Sciences on recombinant DNA technology.

I might also note.that in May of 1976, Lilly convened an interna-
tional symposium on the possibility of utilizing recombinant DNA
techniques in insulin biosynthesis. _ S

At that time by letter I invited the editor of the AAAS publication,
Seience, to assign a reporter to cover this meeting and report, the con-
_ ference, He did not do so. ' o

A detailed summary of these proceedings was later submitted to and
published by the Nucleic A cid Recombinant Scientific Memorandum, a
bulletin distributed by NIH to recombinant DNA scientists.

It is rather obvious that the company has not made any secret of its
interest in this significant new field of biological research.

I would like now to comment on the nature of industrial research
and some of the safety considerations. T might comament that we have
established a recombinant biohazard committee with broad repre-
sentation. While it is in place, industrial pharmaceutical research
personnel have worked for many years with toxic materials, oncogenic
viruses and pathogenic bacteria. Scientists have been able to success-
fully and safely conduct research with these materials because they
have the requisite training, they follow safety procedures, and they
have the appropriate laboratory facilities for such work. Industrial
medical research organizations are better equipped and trained.than
most laboratories to work with the organisms involved in recombinant
DNA technology. Such work should involve in my view no greater
risks than those currently encountered in biomedical research.

That is a view which I think is shared by Dr. Rene Dubos.

We recognize that there has been substantial controversy regarding
this aspect of recombinant DNA research. However, we offer the fol-
lowing observations concerning this activity :

(1) The primary organism used in recombinant DNA research—
that is, E coli-—has been the major organism for genetic research
throughout the world for many years and no evidence of pathological
problems have developed as a result of its widespread use. Further,
it and other organisms pathogenic for man have been used in the fer-
mentation of therapeutic agents on a production scale—as for example,
pseudomonas. ‘

In my discussion at the National Academy of Sciences I described
some characteristics of ¥. coli straing which produced, I~
asparaginase——

Mr. TaorxTon. I did not understand the word that you used.

Dr. Jomwnson. L-Asparaginase. Tt is an enzyme which is produced
by E. coli, but not a modified E. coli, which is used in the treatment
of malignant diseases.

Mr. TeorxToN. Thank you, Dr. Johnson.

Dr. Joexnson. In the example T gave at the forum, I showed some
studies that we had made of four strains of E. coli. One was a clinical
isolate which had been associated with human disease and the other
straing were selected for their ability to produce L-asparaginase, the
enzyme which I mentioned.
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secretary and general counsel of the company’s pharmaceutical di-
vision. _ _ :

Mr. Chairmsn, as a scientist I would like to commend you and the
members of this committee for the very careful and thoughtful man-
ner in which you are approaching the subject of recombinant DNA. We
feel that the Tongress should consider the imposition of controls on
this area of research with great care. Excessive Government eontrols
can have a detrimental effect on innovation and the development of
new knowledge and its dissemination. Well intentioned legislation and
regulations may give rise to situations comparable to some of our
current controversies such as our concerns over arfificial sweeteners.

Freedom of scientific inquiry is very precious and efforts to limit the
pursuit of new knowledge can be very harmful. - o

In establishing specific statutory requirements for recombmant
DNA research, responsible and reasonable concern for protection of
the public health and the environment must be balanced against the
possible benefits to human health and nutrition derived from this
new technology. o
" Lilly has been engaged in the research, development, distribution,
and production of pharmaceutical products for many years and of
agricultural and cosmetic products for a number of years. '

The company has a strong commitment to research and has at pres-
ent in excess of 2,600 scientists and technicians involved in its research
prograrms, '

Their activities have made possible a wide variety of products which
have benefited both human health and agriculture. _ _

Lilly supports the enactment of legislation to provide appropriate
public health and environmental safeguards for recombinant DNA
research. In this regard, Lilly endorses the views of the Pharmaceuti-
cal Manufacturers Association as expressed by Dr. Adams and Mr.
Brennan in the Association’s testimony today.

Our purpose in appearing is not to provide a commentary on re-
combinant DNA research technology. The committee has had excellent
testimony from Dr. Maxine Singer and others on recombinant tech-
niques. We will comment briefly on Lilly activities in the recombinant
DNA research field ; the nature of industrial research and safety pro-
grams; and the need for protection of proprietary information devel-
oped in academic institutions and in industry. We will also provide
comments on certain aspects of the legislation now pending in the
Congress to regulate recombinant DN A research.

I would now like to comment briefly on our own efforts in this area.

Personnel in the Lilly Research Laboratories are engaged in an
exploratory effort in which several scientists are looking at potential
applications for recombinant DNA technology. This work Involves
two principal lines of inquiry. o
- Qur scientists are attempting to use recombinant technigues with
antibiotic-producing micro-organisms. Through these procedures, we
might create modified organisms that can either synthesize new and
better antibiotics or produce an existing -antibiotic more efficiently.
Although recombinant DNA technology is relatively new, Lilly and
many other laboratories have been modifying organisms associated
with fermentation procedures by chemical and physical techniques
for a number of years. ' '
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Mr. Dorwax. But it was a new Government regulatory list that it
was going on ¢

Dr. Apams. Right.

Mr. Dorwax. I could only concur with his statement that night. I
thonght to myself, it is about time. - :

Dr. Apas. It is a scheduled drug. Because there probably has been
some abuse of it. '

Mr. Dorwaw. Thank you.

Mr. Browx [presiding]. Gentlemen. I hope that you understand
that there is a connection as Mr. Dornan indicated between the question
of regulating recombinant DNA and the general attitude about the
drug industry. If you lose the support of people like Mr. Dornan in
this area, you may be in real trouble.

Mr. BrEnnan. We do not have any information that we will have a
loss of that kind of support, Congressman, we think we can make a
good record on the questions he is talking about.

Mr. Browwn. T am sure you can. '

I am sure it will be of benefit to other Mémbers of the Congress, also.

Gentlemen, I think this is all that we have right at the moment. We
appreciate your cooperation, and hope that we can continue to com-
municate with you on these matters, and hope that this will aid the
Congress in coming up with some rational framework in this field.

Mr. Brexwawn, Thank you. :

Dr. Apams. Thank you very much, Congressman.

Mr. Broww. One of the firms which belongs to the Pharamecutical
Manufacturers Association is Eli Lilly of Indianapolis. We have Dr.
Johnson here, vice president of the Eli Lilly Co., and he is accompanied
by Mr. John Holt who is secretary and general counsel of the com-
pany’s pharmaceutical division.

We welcome you gentlemen. Mr. Thornton and hopefully other
members of the committee will return as scon as they have voted, But
first let us take a very short recess. :

[Recess. ] :

Mr. Truornton. The subcommittee will come to order. We are very
pleased to have you with us today, Dr. Johnson and Mr. Holt, and we
would like to ask at this time that you proceed with your testimony.

[Biographical sketches of Dr. Johnson and Mr. Holt follow:]

’ Dg. IRvING 8. JOHNSON
Birth date: June 30, 1925,
Birth place : Grand Junetion, Colo.

Marital status : Married.

Children : Four.

Bducation: Westminster College (Navy V-12), 1943-44; Cornell Universgity
(USNR Midshipman School), 1944 ; Havard University (USN Communications
School), 195 ; Duke University (Marine Biological Station), (summer), 1951;
Washburn Municipal University, 1946-48. Degree: A.B., major: Chemistry,
minor ; Biology. University of Kansasg, 194853 ; Degree: Ph. D. major: Zoology.
Minor : Bacteriology. Northwestern University (Institute for Management), 1964
{ School of Business). :

Professional positions: Waghburn Municipal University—Assistant Instructor
in anatomy and physiology, 1046-48. University of Kansas—Asgsistant Instructor
in embryology, parasitology, and general zoology, 1948-50 Research Assistant on
ONE Project No. 164-013. Serological Ontogeny of proteins of heart muscle in the
chick embryo, 1950-53. HEH Lilly and Company—DBacteriologist (1953-58);
Senior Bacteriologist (1958-60) ; Research Associate (1960-63) ; Assistant Di-
rector (1963-66) ; Director, Biological Research Division (1966-72); Executive
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And that is one of the things that gives me this very liberal reaction
toward regulating the hell out of the pharmaceutical business, par-
ticularly when they move into something as sengitive and with the
inherent dangers of this DNA research. Will you comment on that?

Dr. Apams. Congressman Dornan, 1 do not know where those sta-
tistics come from. ' '

Mr. Dornaw. CBS and NBC generally kick them around. _

Dr. Apams. I know they have been kicked around. But it seems
to me that it is rather difficult to make a flatout statement that three
times as many drugs as are needed are made by the pharmaceuntical
industry. Prescription drugs are prescribed by physicians, so whatever
drugs are used in the practice of medicine, as a matter of fact, are
being presecribed by them.

‘Mr. Dornax. Let me clarify that. That statement meant that some
of the major firms were shipping drugs to Mexico to store in large
warehouses, and then this came back in as illegal drug traffic. I think
we all know that the biggest illegal traffic is operated out of the
family medicine chest by young people and others. There are people
sharing their pills and preseriptions without the benefit of what the
doctor might give them. They are sharing medicine, I know. I think
this is probably the biggest area, although undoubtedly some of this
may be exaggeration. But is there some sort of trafficking in the over-
production of pills that do not go necessarily through the legal
route of a corner pharmacy and a doctor’s ball point?

Dr. Apams. T think the example you are referring to was the entry
%f those drugs into an illegal channel of distribution into the United

tates.

Mr. Dornvan. Yes.

Dr. Apams. Tt was not because the drug was overproduced, it just
wound up with the wrong people who then were moving it illegally
into the United States. :

Mr. Brexnan. Congressman, let me offer a comment in this area.
I think you referred to drugs generally and then drugs with a potential
for abuse. On both questions, the U.S. Government over the period
of the last decade has had any number of hearings and enacted, we
think, a pretty sound law in 1970, the Controlled Substances Act. The
World Health Organization and the appropriate UU.N. committee, the
U.N. Committee on Narcotics has discussed this matter both politically
and scientifically over the same period and has determined that there
are certain substances subject to abuse, and put a very rational control
cn them. And in the situation where there is the greatest potential for
abuse, and evidence of abuse, it actually established quotas for produe-
tion.

But they have steadfastly avoided—and these are not just scientists
but also politicians—putting controls on the substances, that is, putting
quotas on the substances we have a less potential for abuse. And they
determined to do that because they felt that there was not any real
documentation of the kind of overproduction and overprescribing that
you are talking about. There may be some. It is hard to judge whether
a doctor is overprescribing, an individual doctor. But on the basis
of the evidence, either in the United States or the appropriate world
health organizations I would not go that far.
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insurance problems that it would create, it could discourage a company
from getting into the field at all.

Mr. Browx, Wouldn’t this be true of sorie of your current research,
if you had known what the liabilities were ? ,

For example, we had the thalidomide problem. That involved a very
large settlement. And I do not know that anybody could be held to
be criminally liable, but they were civilly liable in that situation,
That may be a very mild example of what can happen under these
circumstanees in DN A research.

Mr. Brenvan, We are not suggesting some statute to limit the lia-
bility, it is just that the statutes that we are talking about in our
testimony expand the liability for DNA research, they essentially say
that if there is an injury, that the person owning the research labora-
tory, in our case the industry, would be strictly lable. There would
be no chance of proving whether there was negligence or lack of due
care, they are expanding the normal liability. We are ready to accept
the normal Hability for what we do in our research laboratory or any
other project. ' ‘

We feel that the companies that insure us understand what that
liability is and can relate to it in fixing premiums. If we expand the
ligbility to some striet liability concept, we are afraid we will run
into what we did in swine flu, and the insurance companies will say
to us, we will not insure you, and that is what the problem is there.
We were ready to go ahead and were actually producing hundreds of
millions of doses of product while we were waiting for some resolu-
tion of the liability problem. Qur insurance companies had told us, we
are sorry, but we are cutting you off on that. :

Mr. Brown. I am not an expert in matters of liability any more than
I am in most other things. But could you just very briefly tell me what
the difference is between the term “strict liability,” that you used and
normal liability ¢ : : '

Mr. BrenwanN. Since T cannot do it rather briefly, Congressman, I
will tell you that it is much broader. Tt eliminates a large area of proof
and a large area of consideration by a jury. In the normal case the
jury is given a set of facts and can then determine whether, in our
case, the manufacturer has violated the standard of care that is neces-
sary for his activity. If he has lived up to that standard of eare, then
there would be a “not guilty” finding, or no award of damages.

In the strict liability situation, you do not get a chance to argue
or discourse about that standard of care, if there is an injury, then
liability follows immediately. : :

Mr. Brown. Is there an element of liability in the swine flu vaccine
situation ? ' '

Mr. Brenwaw. Partially, but not entirely. Tn the swine flu situation
it was the universe, the potential universe of injury, or lawsnit, I think
really for the insurance company. The expansion of the thing was so
enormous and they were quite worried, as T recall it.

There was testimony in the lawsuit that if 200 people were given
shots, the day after a certain number of people who got those shots
were going to wake up with a fever and probably blame it on the
swine flu shots, and a claim would be made and the insnrance comparny
would be unable to assess it. T think that was a little different but the
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Dr. Apams. Tt has never been a distinet question but I do not think
there would be any problem in the appointment of nonscientists or
members of the community on institutional hichazards committees.

Mr. Horrenercr. To take that one step further, we have heard
varying suggestions and varying proposals for the potential makeup
of any Grovernment-created regulatory body to deal with DNA.

And we had proposals that have gone to the extent of suggesting
that the overseeing committee or body be made up entirely of mem-
bers of the lay publie, labor unions and so on, with the only scientific
representation from that part of the scientific community not engaged
in DNA research.

I wonder if you could comment on that in particular, and on the
whole concept of public participation on a regulatory body generally.

Dr. Apams. As a scientist, I would object to that procedure. I think
the inpiut from the expert is necessary. I feel that there should be
representation of nonscientists as we have indicated in our testimony,
representatives of the legal profession, bioethics and others, and lay
members of the community, who are necessarily professiorials. But T
do think to make the wisest possible decision that there must be ex-
pertise on that committee from the scientific community, and I think
expertise in the field of recombinant DNA. It seems to me that that
is really the democratic way to pursue the question.

Mr. Horvenerck. Now, you mentioned in your statement that the
industry has had some long experience in handling biohazardous ma-
terials and that your safety record is ample. What type of records,
what kind of checks does industry maintain to ascertain whether
there is a good safety record ? ' o

How can we be sure that that is the case?

Dr. Apams. Iet me say that there has never been a major spill of
a live virus in production of vaceine. I am certain that there would
be some record of an unusual number of cases.

Mr. Horzenprcr. I am talking about smaller instances—mayhbe
an accidental release or something of that nature.

Dr. Apams. The point T am making, Congressman, is that if there
had been a spill in a community where a plant is located, there would
have been an unusual incidence of, let us say, poliomyelitis or influenza,
as the case may be, -

That has never been reported and I am certain that our firm would
be aware of this. By virtue of precautions that they take in this kind
of activity, whether it is research or production, it is very unlikely
that these live viruses or bacteria would escape from the plant.

For example, I mentioned in our testimony that our people are
rather sophisticated in the field of safety precautions. Many of them
nse P-8 facilities right now, glove box operations and are rather close
to fulfilling the requirements in some cases for a P-4 facility. Now,
they don’t meet the requirement now, but they are close to it in their
P-3 activities. i . e

Mr. Howreneeck. I do not want to infringe on the next witnesses’
time so I will stop here and ask them the same questions later to get
at their particular experiences. '

Mr. TrzornTON. Mr. Brown. :

Mr. Browx. If I might just raise a couple of questions. I want to
compliment you on your statement, Dr. Adams. T think it is a very clear
and rational presentation.
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ciation would make changes from time to time as additional study
and reflection on issues. occur. Did you - feel that there was a mis-
characterization of some change or something?

Dr. Avams, Yes, sir, there was a serious misinterpretation that
oceurred at the meeting called by Dr. Betsy Anker Johnson of the
Department of Commerce. We had made our statement on voluntary
compliance before Senator Kennedy’s committee earlier, and in the
meeting with Dr. Betsy Anker Johnson I repeated it. But in an article
which appeared in the Washington Post it was made to appear that
we had changed our position when in fact we had not, I do not know
whether it was a semantic problem or not, but it did lead to a very
large number of inquiries directed to my office or elsewhere about
whether or not we had changed our position. .

We stated earlier that we thought some changes were needed in the
NIH guidelines, and we still maintain in cur testimony before your
committee that these would not affect the safety provisions of the
guidelines but were primarily concerned with the administrative
features of the guidelines. :

That was changed from minor modifications to important changes—
and that is a big difference. So that we felt that our position was
being misinterpreted. And I know that the subject came up at hearings
before this committee and I understand that the record was straight-
ened ouf, on that issue by Dr. Cape and also by Dr. Gartland.

My, TrrONTON. I noted one possible change in position which is not
major, but on which it might be useful to get a clarification.

Mpr. Joseph Stetler, testifving before the Subcommittee on Health
and Environment on March 18, stated :

Qur principal objections to H.R. 4759 relate to the licensure requirements and
restrictions on P-4 facilities, The bill would require that every project involving
recombinant DINA Research be licensed under regulations to be promulgated by
the Secretary of HEW, subject to review by the advisory committee.

Further, the bill would require that all 4 research and possibly P-3 type
research be confined to one of 10 centers to be designated by the Secretary.

In your statement today you said : “We support licensing and inspec-
tion of facilities, registration of research projects and mandatory
submission of reports.” : : :

I think it might be nseful to clarify the ground here,

Dr, Apams. T would be glad to, Congressman Thornton. :

In our testimony before Congressman Rogers, we objected to the
licensing of projects. We endorse the concept of the licensing facilities.
We also endorse the registration of the project but not the licensing.

So that our objection in the testimony before Congressman Rogers
wag to a licensing of individual projects but we have always endorsed
the concept of registering those projects.

Mr. Brennax. Congressman, the reason for that is that a licensing
authority is obviously a preclearance. And if the Federal Government
or any other Government agency is licensing the project, it essentially
means that the head of NIH or the Secretary of HEW is just directing
all the research in the country. :

Mr. TraorntoN. Mr. Hollenbeck. _

Mr. Hovreneeox. Thank you, Mr. Chairman.

Can you speculate when industry may be ready to move into pro-
duction-level operations?
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Mr. Brenwaw. Congressman, if I can add something, I think there is

a great deal of current concern in a number of localities across the
country because no one seems to have yet come to grips with regulat-
ing this subject. I think if the Federal Government does enact legis-
lation which would establish the kind of standards that are appro-
priate, that a good deal of that concern would be diminished and and
I think that likewise our concern with local regulation would be
diminished, _ _
. Dr. Apams. Congressman Thornton, I think that once Federal leg-
islation is passed and the public is assured that safety problems have
been very thoroughly considered by scientists, academic scientists and
industry scientists and by people who are expert in the field of bio-
ethics, there would be the assurance that is needed and I think the
clamor for local options would pretty much be dissipated. o

But until that legislation exists, 1 think people are concerned about
voluntary compliance with guidelines.

Now, we have indicated, as outlined in our testimony, that we are
comimnitted to voluntary compliance with those guidelines. But I do not
think the public is willing to accept them, I think they are going to be
much more reassured when there is legislation on the books that will
impose Government standards, the violation of which obviously would
present rather serious consequences. -

Mr. TaornTON. I think what I am trying to get at is not to question
whether it would have these consequences, because I do understand
your position with regard to preemption. You do not think that State
and Jocal governments should have the authority to promulgate, on
their own, higher or stricter standards than those which are nationally
acceptable, assuming that national standards are made effective. I
understand that. - ' '

Dr. Apaus. Let me state it this way, I would have no objection. I
think a community should have some voice. T would hope that they
would not have to impose more rigid standards, that the standards as
they are finally promulgated at the Federal level will be adequate. I
do not think there is any way in which that can be overcome.

Mr. Brenxaw. I think that what we suggest, Congressman, and it
has been outlined in some of the pending legislation—is that there be
a screening by the Secretary of HEW or the designated health author-
ity of requests for regulation of a more stringent nature, and that
there be some flexibility in that Federal official, that is, that we mav or
may not grant the local authority the opportunity to impose a stricter
. regulation, rather than be regunired to do so. :

Mr. Tuorxton. In order that T may understand the suggestion,
which is what I am really seeking to understand, Tl give you a
hypothetical situation to try to arrive al it. What if a community
north of San Francisco were to pass an ordinance prohibiting the con-
struction of a high containment facility at or near the San Andreas
fault, out of some concern, whether real or imaginary, that thev might
be subiect to physical damage in that area? TUnder the mechanism
which you are referring to, that action would be referred to an apneals
decision at the Federal regulatory level, whereupon a determination
would be made whether such a waiver or additional restriction was
reasonable and should be approved or granted. Is that what you are
suggesting? : :
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. 5. Information In our files does not indicate the level of
risk assoclated with the research in which our member
firms are engaged, It is fair to assume, however, that
such research ig being conducted in compliance with the
NIH Guidelines.

Please let us know If we can be of ‘.further agaistance.

Sincerely yours,

- John G. Adams
JGA:iga .

Enc.
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from constructing their own P—4 facilities. Once the Congress estab-
lishes the ground rules for this type of research, they should be applied
equally to all qualified parties. Designating approved centers and lim-
iting their numbers would amount to the creation of a Federal monop-
oly on recombinant DNA research.

Two of the pending bills, H.R. 4232 and S. 945, provide for the
establishment of a new commission to study and evaluate recombinant
DNA research and technology. We agree that there will be a need to
review progress in this field periodically, in order to provide adequate
safeguards for the public and for the.environment; but expert com-
mittees already in place are performing this functlon including the
NIH Advisory Committee, the Interagency Committee and the Na-
tional Commission for the Protection of Human Subjects.

We would not object to the creation of a separate commission, but
consideration should be given to the use of existing commissions or
committees for this purpose. We would endorse wider representation
of nonscientists on such advisory groups if, in fact, there is inadequate
representation of such persons at present. '

And finally, the provisions of section 11 of 5. 1217 concerning em-
ployee discrimination are excessive in our opinion. This proposed
system for handling cases of employee/employer diserimination com-
plaints seems to be unnecessary. Currently, there is a related but less
punitive procedure available under section 11{c) of the Occupational
Safety and Health Act, of 1970 (29 U.S.C. section 669(c) ). We recom-
mend that any provision in recombinant DNA legislation intended
to proscribe reprisals against employees be consmtent with those
provisions,

There are other provisions of pending leglslatmn that will require
amendment in order for the Congress to enact the best possible legis-
lation in this field. We have exerted considerable effort to assist in
that process and will continue to do so. Government, industry, aca-
demia, and the public have a responsibility to. fully examine all of
the issues involving recombinant DNA research in order to construet
legislation that will proteet the public and environment, dispel baseless.
anxiety and emotion and encourage important basie research. We are
pledged to continue our efforts to facilitate that process.

This concludes our prepared statement, Mr. Chairman. Mr. Brennan
and I will be pleased to respond to your questmns

Mr. TmornToN. Thank you very much, Dr. Adams.

- Tappreciate your testxmony

Could you provide for usiailist of the 129 firms that are members of
- the association, just for our record.

Dr. Apams. I will be pleased to. .
[ The material referred-to above follows:]
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Dr. Apams. We have stated in every hearing or meeting in which we
have participated that member firms of the PMA will voluntarily
comply with the NTH guidelines, Since the guidelines were written

- primarily, if not exclusively, for research sponsored by the Na-
tional Institutes of Health, some clarification of their application
to industrial or other non-NTH-sponsored research is needed. I would
like to emphasize as strongly as I can at this time that the necessary
modifications will in no way compromise the biological or physical
containment provisions of the guidelines. These provisions are the
operative part of the guidelines and we have not, and will not suggest
any change in them. Our coneerns relate to administrative features of
the guidelines that in our view ean be readily and safely modified
to assure their applicability to non-NIH-sponsored recombinant DNA
research. It is of interest to note that the Interagency Committee
recognized the need for modification and its March 15 report recom-
mended one of the major changes we suggested. : R

In our public statements, we have pointed to the need for some
provision in the guidelines to protect the confidentiality of information
submitted to the Government in compliance with the requirements
for inspection and reporting.

In our testimony and comments on proposed legislation we have
suggested that such protection be incorporated into any bill that
may ultimately be enacted. Amendatory language to accomplish this
purpose has been submitted to the Health ‘Subcommittees of béth
Houses of Congress and is attached to this testimony as an appendix,

In effect, the amendment would provide such protection under the
exemption provisions of the Freedom of Information Act, and would

. be reinforced by the provisions of the Non-Nuclear Energy Research
Act of 1975, This safeguard for industrial property rights was recog-
nized as a necessary incentive for research in the report of the Presi-
dent’s Biomedical Research.Panel and in the réport of the Inter-
agency Committee on Recombinant DN A Research.

A very minor point in our earlier testimony concerned the restric-
tion in volume of cultures containing recombinant DNA molecules,
We pointed out that in any commercial scaleup, if indeed commerecial
development ever becomes a reality, 10 liters would probably not be
adequate for purposes of developmental pilot plant operations. The
point is somewhat academic at this time, but it is a consideration which
will be necessary with advancing technology. I hasten to add that
compliance with other provisions in the guidelines, for example, the
biological and physical containment requirements would preclude
the commercial development of any recombinant DNA material that
would pose a threat to the public health or environment. We are
confident that clarification on this point will be forthcoming in pend-
Ing legislation and the regulations promulgated thereunder. In the
meantime, our member firms are committed to voluntary compliance
with the guidelines. :

Ag T am sure you are aware, PMA advocates legislation and regu-
lation in this field of research. We have cooperated with officials at
NIH and other Government agencies, including Members of Con-
gress, in seeking the statutory and regulatory controls which we and
they deem to be necessary. '
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VI. LICENSE REVOGATION
SEC. 475, (a) If the Secretary finds, after reasonable
nofice and opportunity for a hearing to a. person Ticensed under
this part to conduct’ recombinant DNA research, that '
suchH person ---
(]) has been ghi1ty of misrépreséntation iﬁ
obtainrng such ticense,
{2) has failed to comply with the terms and conditions
upen which such license was issued or renewed, or
(3} has ‘failed or refused to permit an 1n§pec{iun
authorized b} section 4?4, .
thd Secretary may revoke the ]iceﬁse of such person for the
rémainéer of its term of ma; make such person ineligible to apply

For a license under this part for such period as the Secretary may

presc11be or may take both.such act1ons
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V. INSPECTIONS

SEC. 474. (aj. For ‘the purposes nf:enforcement of the
Ticensing réquirementé of this part, officers, employees, or agents -
dE5ignated by the Sécretary,rupon presénting appropriate credentials
and a written ﬁotice-to the owner, operator or agent in chérge, are
-avthorized to enter and inspect at _reasonable times, ln a
reasonabIe manner and within reasonable T1m1ts any estab115hment
licensed under Section 472 or in which recombinant DNA is present
or is being produced. Such an-inspection may extend only to
pertinent records, files, -papers, facilities, equipment and other
qtems in the establishment that are directly related_to such

license, possession.or. production to determine:

" {1) whether the establishment conforms to the
requirements for obtianing or holding a ]iéense under
section 472; and

(2)_ whether the establishment coﬁforms to any

applicable standards established pursuant section 471.

“{b} Upon completion of any such inspection and prior to
leaving the premises, the officer,'emp1oyee,'or agent making the_
inspection shall give to the owner, operator, or agenf in charge 2
prelimimary report which summarizes any cenditions or practices .
observed by him which, in his'judgmeai, indicéte a'vio1ation of
thé licensing requivements of this part. Heshall aiso prepare a

written final report of his findings and send 7t fe such owner,
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LICENSES

“SEC. 472. (a) . Effective one hundred and eighty days after
the date of the anactment of this part, any per&ﬁﬁ who Owns: or
operates an establishment which engages in retomﬁinaht DA~
research must hold a Ticense issued under this part authorizing
such person to engage in such re;earch.

{b) A Ticense to authorize a person to engage in
recomﬁinant DNA research shall be issved only upon an application
made by Such person in such form and manner as may be prescribed
by the Secretary. An application for such a license.shall inciude
an agreement that the applicant will comply with the standards
promulgated under section 471 and such additional information as

the Secretary may provide.
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[I.  STAHGARDS

PART 1 -- REGULAT]ON OF RECOMBINANT DNA.RESEARCH
 DEVELOPMENT OF STANDARGS
SEC. 471. (a) MWithin one hundred and eighty days of the
date of enactment of this part, the Secretary shall promu]gaté
as standards regulations to:
| {1) prescribe physicél and biological contajnment
requirements for recombinant’ DNA research.
(2) brescribe requirements respecting laboratory safety
 techniques to‘be fo]]owedjby personne] invelved in
recombinant ONA research.
(3} prescribe requirements_respecfing the establishment
and'operation of institutional review committees for .
- recombinant DNA research projects.

{4) prescribe requirements establishing safeguards for.

the transportation of host/vector systems containing
recombinant DNA. X
(5) prescribe requirements respecting reports to be
made by persons engaged in recombinant DNA research; and
(6} include sucH other provisions as the $Secretary
.determines to be necessary for the effective administration

‘of the requirements of this part.
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......

" Me realize’ that our.‘ suggestions may raise questions from memberg uf the "+
Subcomittee a5 well: as..the staff, .- We would welcome +the opportunl “to. furthen
+ 1

-p po of- B i 4759 wh SEa
testimorw. ‘Such as:the saction-on- 'Desigmtion o\‘«TCenters“ on’y B
“are’ not. submitting amendatory’ ‘Iangunge. -In:those: circumstances ‘we falt that
- we were not able to-offer constructive’ asslstance to.the’ Subcommi ttee beyond.

.our testimorw. o Please unde;stand that’ this ‘doas. not i any way alter- tl;'e

that’our reconmndations wﬂ'l. be "useful*to. you and th members
. of the' Subcomnittee and. that we,will- havg an.; opportunity to; ‘contiriue’ £ work.
with you o Iis« most {mpartant, subject é

whi -

éfncan‘ly.

L o)

Englosdres
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RELEASE OF_PROPRIETARY INFORMATION

~ Add the following as a new Section:

"Any information reported to or otherwise obtained by.the _
Secretary -or his fépresentative pursuant to this Act which

is exémpt'from discTosure pursuant to section 552 of Title 5,
United States.Code shall be considered confidential and shall
"not:be discTosed, Upon a showing satisfaétéfy to the Secfetéﬁy:“
by any person that any 1ﬁformation. or portibn_thereof obtajne&f
under this Act by the Secretary or his'representétive_eithef o
directly or indirectly from such person, would, 1f made pubfiq,
divulge (1) trade secrets or {2} other proprietary information
df such person, fhg Secrefafy or his representatife.sha]1 not"
'disclosé such information and qisc1bsure tﬁefeof sHa1j be -

~ punishable under section 1905 of Title 18 U.S.C."
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EMPLOYEE PROTECTION -

Amend Section (b) as follows:

"(b) (1) Any emp]oyee who believes that the emp!oyee has '

'been d1scharged or otherw1se d1scrim1nated aga1nst by any

:-'person in V101at10n of 5ubsect10n (a) of th1s sect1on may.

within 30 days after such a1Ieged v1o1at1on occurs. f11e
(or have any person file on.the employee's beha1f).a-com-
plaint with the Secretary of Labor {hereinaftek'in.this.

section  referred to as the "Secretary")'aljeging such -

" discharge or discrimination: Upon receipt of such a-coml

plaint, the Secretary shall notify the .person named in
the complaint of the filing of the complaint, and shall

conduct an investigation of the violation alieged.

1T upon such investigation, the Secretary determines that

the provisions of this subsection have been violated, he

shall bring an action in any appropriate United States

. district court against such person, In any such action

the United States district courts shall have jurisdiction, for
cause shéWn to restrain yiolations of paragraph (a) of‘this
subsect%on and order all appropriatc ralief including re-
hiring or reinstatcment of the employee to his fofmer position
with back pay. _

(2} Within 90 days of the receipt of a complaint filed under
this subsection the Secretary shall notify the complainant

of his determ%nation under paragraph 1 of this subsection."

Delete current Sections 11 (b) (1) through 11 {e).
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his findings and send it to such owner, operator, or agent

within thirty days of the completion of the inspection,

{c} No officer, emp1§yee. or égéht désigﬁétéd'by the
Secretary:to'enfér an é:fablishhéhf;éhd'cﬁﬁduét.én inspection
pursuant to th1s sect1on shaT1 be required tu obta1n a search
'warrant fran any Jud1c1a1 off1cer pr1or to enter1ng any '
estab]1shment and conduct1ng any 1nspect1on wh1ch is author1zed

by th1s section
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'REGISTRATION OF RESEARCH PROJECTS

fmend Section 6 as follows:

- Any person who is responsible for undertaking a project
The Seeretary shall vegister any preject invelving
invelving recombinant DNA shall register the proaect
recombinant BNA #F the reguest fer registratien is .
with the Secretary and shalil provide

..aesempanied by such information.as the Secretary may

prescribe concerning recombinant DNA activities which.

.are part of that project. -
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PHARMATCEUTICTAL MANLJFL\\_.TUR‘ER:;

- g

/ )/"/ //////’//
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: AREA COOE M 397 tasn

April 13, 1977

The Honorable Edward M. Kennedy -

Chatrman, Subcommittee on Health
and Scientific Research

United States Senate .

Washington, D.C, 20510

Dear Senator Kennedy:

During the course of our testimony before the Health -
Subcommittee on April 6 concerning 5. 1217, 95th Congress,
we suggested a number of amendments. We are enclosing .
specific amendatory language which would implement our rec-
ommendations

Of particular concern to us is the potentia1'qonf1ict
in those porticons of the bill relating to licensing of facilities and

“registration. After hearing the testimony of Secretary Califano

and Dr. Frederickson, it was apparent to us that there are some
drafting effors in the bill. The testimony of the HEW witnesses
made it clear that the intention of the administration was to
have the concept of Ticensing apply only to facilities. There-
fore, we have incorperated amenhdatory language in the attached
Tist of recommendations-which would give effect to the principle
of the licensing of facilities and the registration of research
projects. .

We realize that our suggestions may raise questions from mem-
bers of the Subcommittee as well as your staff. We would welcome
the opportunity therefore to further discuss ihese suggestions at
any time.

Sincerely,

€. Joseph Stetler

Enclosures

Representing manufacturers of prescription pharmaceuticals,
medical devices and diagnostic products
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ESTABLISHMENT OF ‘A FEDERAL:ROSTER OF PERSONS AUTHORIZED. TO ENGAGE

IN SUCH RESEARCH.

4,

We AGREE WITH THIS POINT. DUR READING OF SECTION-5 OF THE BILL

PROVIDES NECESSARY AUTHORITY.

5

7.

10,

. : :. o L

WE AGREE,

. T o :_.. - .

WE AGREE.
PupLic Rrgyt To KNow WHo, WHERe anp UNDER WiaT Connirions
WE AGREE. ' ' ' '

IMPOSSIBLE TO ESTIMAYE WITHOUT ADDITIONAL DETAILS.

Limit on NumBeRr of FacilLITIES
Ko, '

EnyIRONMENTAL IMPACT STATEMENT

SHOULD BE REQUIRED.
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MR, CHAIRMAN,  THAT CONCLUDES OUR TESTIMONY.: WE'WILL BE. PLEASED
TO SUPPLY THE COMMITTEE WITM SPECIFIC AMENDATORY LANGUAGE COVERING
THE SUGGESTIONS WE HAVE MADE. WE WILL ALSO BE PLEASED TO RESPOND TO
ANY QUESTIONS WHICH YOU MISHT HAVE. S
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WHICH THE INDUSTRY ALREADY HAS IN DEALING WITH THESE AND OTHER SUBSTANCES
IN RESEARCH ENDEAVORS, WE FEEL THERE 1S NC EVIDENCE TO SUPPORT THIS
TYPE OF REQUIREMENT. -PERSONS INJURED AS A RESULT oF. REcomBINANT DNA
RESEARCH WOULD CLEARLY BE COVERED UNDER EXISTING INSURANCE. PROGRAMS.
THIS WOULD SEEM TQ BE TRUE ALSO IN ACADEMIC. INSTITUTIONS.. FINALLY, WE
QUESTION WHETHER A: PROVISION OF THIS SORT. SHOULD BE ENACTED IN VIEW OF

THE VARIETY OF STATE STATUTES AND DECISIONS WHICH WOULD PROVIDE RELIEF
UNBER LIABILITY CIRCUMSTANCES, - -

S. 945, 957TH CONGRESS .

THE RéCoMEINAN% DNA‘STANDAEDS AET oF 1977, S. 945, TAKES A SOMEWHAT
DIFFERENT APPROACH TOWARD REGULATiON- THE BILL WOULD AUTHORIZE THE
SecreTary oF HEW 0 PROMULGATE STANDARDS RELATING TO SUCH RESEARCH. -

[T WOULD ALSO AUTHORIZE HIM TO CONDUCT INSPECTIONS IN ORDERHTO DETERMINE
WHETHER A RESEARCH FACILITY WAS BEING OPERATED IN COMPLIANCE WITH THE
VARIOUS PROVISIONS oF THE AcT.  AGAIN, THE ATTORNEY GENERAL, oA
DETERMINATION BY THE SECRETARY THAT & FAC[LITYSRECUMBINANT DNA RESEARCH
WAS ENDANGERING THE PUBLIC HEALTH, COULD BRING SUIT TO ENJOIN THAT
ACTIVITY, THE BILL WOULD ALSO AUTHORTZE INDIVIDUALS TO INITIATE A°
LAWSUIT FOR AN INJUNCTION ON GROUNDS THAT THE CONTINUATION OF "RESEARCH ‘AT
A PARTICULAR FACILITY wouLD BE A SIGNIFICANT HAZARD TO THE PUBLIC HEALTH.
IF THE CITIZEN succeenaa IN OBTAINING AN INJUNCTION, THE OFFENDING

FACILITY WOULD BE ASSESSED ATTORNEY ) FEES, WITNESS FEES, "AND DTHER S

REASONABLE COSTS OF LITIGATION:

WiTH RESPECT TG PENALTIES, THE BILL PROVIDES THAT A VIOLATION OF
ANY REGULATION PROMULGATED UNDER THE AcT WOULD BE A MISDEMEANOR AND
WILLFUL VIOLATIONS NOULD BE CLASSIFIED A8 FELONIES.
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S. 621, 9574 CONGRESS - =~ - - -~ - ‘

S. 621, THE "DNA ResearcH AcT oF 1977", WOULD AUTHORIZE THE
SECRETARY OF HEW TO PROMULGATE GUIDELINES APPLICABLE TO EITHER PUBLIC
OR PRIVATE ORGANIZATIONS, - THE BILL WOULD ALSD: IMPOSE CERTAIN
RESTRICTIONS ON PATENTS BY LINKING THE GRANTING OF PATENTS TO ADHERENCE
TO THE GUIDELINES, AS WELL AS REQUIRING FULL DISCLOSURE OF INFORMATION -
WITH RESPECT TO PROCESSES AND ORGANISMS. THE HEW SECRETARY WOULD BE
AUTHORIZED TO ISSUE LICENSES FOR RESEARCH AND TO SEEK AN -INJUNCTION
AGAINST A RESEARCH FACILITY BELIEVED.BY THE SECRETARY TO BE A SIGNIFICANT
HAZARD TG THE PUBLIC HEALTH., FEDERAL AGENTS COULD CONDUCT INSPECTIONS
IN ORDER TO DETERMINE WHETHER RESEARCH FACILITIES WERE BEING OPERATED

1N COMPLIANCE WITH THE ACT, THE GUIDELINES, AND THE TERMS OF ANY LICENSE. -

PersoNs poInG RESEARCH WITH RECOMBINANT DNA woULD BE HELD STRICTLY .
LIABLE WITHOUT REGARD TO FAULT FOR ANY INJURY CAUSED BY SUCH RESEARCH., -

THE PRINCIPAL REGULATORY TOOL IN THIS BILL 1S THE LICENSING SYSTEM: .

We BELIEVE ITS TERMS ARE TOO BROAD AND NEED TO BE REDEFINED. FURTHER,
WE NOTE THAT THE FEES TO BE CHARGED FOR SUCH L ICENSES COULD BE UTILIZED
TO ENFORCE THE SECRETARY'S GUIDELINES. IF THAT WERE CONSTRUED TO MEAN
PAYING THE SALARIES AND EXPENSES OF  INSPECTORS AND THE CENTRAL OFFICE .
FORCE WHICH WOULD BEVIEW ALL OF THE INSPECTION REPORTS, THE RESULTANT
HIGH LICENSING FEES COULD, IN EFFECT, BAN USEFUL RESEARCH BY SMALL
LABORATORIES .,

Two OTHER PROVISIONS OF THIS BILL WARRANT COMMENT. THE RESTRICTIONS

ON ‘PATENTS WHICH THE BILL WOULD ESTABLISH ARE UNNECESSARY AND.COULD

WORK AS A DISSERVICE TO THE PUBLIC BY DISCOURAGING RESEARCH. WE ARE
GENERALLY OPPOSED TO SPECIFIC LIMITATIONS ON THE GENERAL PATENT LAWS,
SUCH AS THE ONE IN SECTION B, WHICH WOULD PRECLUDE THE GRANTING OF A
PATENT UNLESS ALL GUIDELINES HAVE BEEN STRICTLY FOLLOWED, WE BELIEVE




380

I$ IN COMPLIANCE WITH FEDERAL STANDARDS AND IS MEETING NECESSARY
SAFETY REQUIREMENTS, To 60 BEYOND THAT POINT AND REQUIRE PREAPPROVAL
BY THE SECRETARY OF RESEARCH PROJECTS WOULD CREATE SUBSTANTIAL'
IMPEDIMENTS TO THE CONDUCT OF THE RECOMBINANT DNA RESEARCH., IN
EFFECT, 1T WOULD PLACE THE SECRETARY IN THE POSITION OF DIRECTING ALL
SUCH RESEARCH coﬁnucrsn WITHIN THE UNETED.STATES. AS WE UNDERSTAND
THE RECOMMENDATIONS OF THE FEDERAL INTERAGENCY COMMITTEE ON RECOMBINANT
DA RESEARCH AND THE TESTIMONY oF DR. FREDERICKSON BEFORE THE Houst
SuBcoMMITTEE ON ScIENCE, RESEARCH AND TECHNOLOGY ON MarcH 31, THE
ADMINISTRATIbN WOULD ALSQ SUPPORT THI1S APPROACH.

We DO HOT FIND ANY SPECIFIC PROVISIONS IN S, 1217 WHICH WOULD
PROTECT THE CONFIDENTIALITY OR TRADE SECRET STATUS OF PROPRIETARY
INFORMATION SUBMITTED TO THE SECRETARY AS PART OF THE REPORTING PROCESS
OR AS PART OF AN APPLICATION FOR LICENSE. THE PHARMACEUTICAL INDUSTRY
SUPPORTS THE SUBMISSION OF SUFFICIENT iINFORMATION TO THE SECRETARY TO
DESCRIBE RESEARCH PROGRAMS WHICH ARE BEING UNDERTAKEN IN THIS CRITICAL
AREA, AT THE SAME TIME, IF THAT RESEARCH 1S TO BE.GIVEN EVENTUAL '
'COMMERCIAL APPLICATION AND IF PRIVATE RESOURCES ARE TO FINANCE THIS
RESEARCH, THERE MUST BE SOME PROTECTION GIVEN TO TRADE SECRET DATA.

WE WOULD LIKE TO OFFER AN AMENDMENT TO THE BILL WHICH WE BELIEVE _
WOULD PROVIDE THAT SORT OF PROTECTION AND NOT IMPEDE THE REGULATORY
PROCESS OR INTERFERE WITH THE SECRETARY'S UNDERSTANDING OF THE SCOPE
OF THE RESEARCH BEING CONDUCTED. UUR AMENDMENT 1S MODELED AFTER
SIMILAR PROVISIONS IN THE FEDERAL NON-NUCLEAR ENERGY RESEARCH AND
DEVELGPMENT AcT, .

SECTION 11 OF THE BILL PROPOSES A SYSTEM UNDER WHICH AN EMPLOVEE,
WHO WAS DISCHARGED OR FEELS DISCRIMINATED AGAINST BECAUSE OF TESTIMONY
OR OTHER ACTIONS TAKEN BY HIM IN'A PROCEEDING AGAINST HIS EMPLOYER
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SINCE THAT TIME, WE HAVE CONTINUED T0 WORK WITH STATE AND' FEDERAL
LEGISLATIVE AND REGULATORY BODIES AS THEY MAVE WEIGHED THE NEED FOR PUBLIC
INVOLVEMENT IN THIS FRONTIER FIELD OF SCIENCE.. WE OFFICIALLY COMMENTED
To THE DEPARTMENT OF HEW 1N NoveMBER oN. THE NIH GUIDELINES AND REITERATED '
THE INTENTION OF PMA MEMBER FIRMS TO VOLUNTARILY COMPLY WITH THEM. MWE
HAVE ALSO SOUGHT FROM NIH A CLARIFICATION OF THE CONFIDENTIALETY OF
INFORMATION ASPECTS OF THE GUIDELINES,

EarLY In MARCH OF THIS YEAR, WE AGAIN SURVEYED PMA-MEMBER FIRMS TO
DETERMINE THEIR CURRENT INVOLVEMENT IN RECOMBINANT DNA RESEARCH, {ONTRARY
TO SOME ALLEGATIONS THAT THE DRUS INDUSTRY 1S HEAVILY ENGAGED IN SUCH
RESEARCH, OUR SURVEY FOUND THAT ONLY THREE PMA FIRMS ARE NOW S0 ENGAGED
IN THEIR OWN FACILITIES, THREE OTHER FIRMS ARE SPONSORING SUCH RESEARCH
THROUGH GRANTS OR CONTRACTS. ' ADDITIONAL DETAILS OF OUR SURVEY HAVE
BEEN PROVIDED TO i1H, AND WE SHALL BE PLEASED TO MAKE THEM AVAILABLE TO
THE SUBCOMMITTEE IF YOU WISH. o

ALTHOUGH WE ARE CONCERNED ABOUT CERTAIN PROVISICNS OF fHE PENDING
PROPOSALS, WE AGREE THAT LEGISLATION SHOULD BE ENACTED IN ORDER TO
PROVIDE AQEQBATE SAFEGUARDS, ENFORCEMENT MECHANISMS, AND RESEARCH
ENCOURAGEMENT. IN ORDER TO SATISFY THESE INTERESTS, UNIFORM‘_NATIONAL
STANDARDS SHOULD BE ESTABLISHED FOR ALL RECOMBINANT DNA RESEARCH, WHETHER
CONDUCTED UNDER PUBLIC OR PRIVATE AUSPICES, INDIVIDUAL FACILITIES AT
WHICH SUCH RESEARCH 1S CARRIED ON SHOULD BE REGULATED BY THE DEPARTMENT
oF HeALTH, EDucATION, AND WELFARE, THE SECRETARY OF HEW SHouLD ALSo
BE GIVEN AUTHORITY TO INSPECT THOSE FACILITIES FOR COMPLIANCE WITH
SAFETY AND OTHER REQUIREMENTS. WE ALSG FEEL THAT FEDERAL LEGISLATION
SHOULD REQUIRE THE ESTABLISHMENT OF INSTITUTIONAL REVIEW COMMITTEES.
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passage of legislation will, in cur opinion, assure the avoidance of any unreason-
able risk to the public, or to the environment. It is for this reason that we
foresee no immediate cause for concern or invelvement by the Environmental
Protection Agency. As experience is gainecj in the field, or at such time as
there are developmeﬁts that suggest risks greater. than are now known or an-
ticipated, there may be need to consider additional controls. In‘guch case, we
feel the Interagency Committee, or a similar advisory body, would be an ap-
propriate forum for such consideration and that delegation.of additional regula-
tory autharity could be determined at that time.

It is the considered opinion of our experts in the field that the preésent
system of physical and biological containment as required by the Guidelines: of-
fer adequate protection of persons and the environment, We are aware of the
controversy surrounding the selection and monitoring of the presen.tly available
host-vector systems but are satisfied that with appropriate physical containiment
the risks invalved can be minimized or eliminated. We are hopeful that Te-
search in the field will result in the development of even more anfeebled host-
vector systems but in the meantime, there does not appear to be aﬁy undue risk
in the appropriate use of EK! and EK2 systems. There may be a need to estab-
lish markers for existing and new strains of host cells or of host-vector sys;tems. .
Whether there is a need for targeted research in this area is a matter which
must be determined by experts in the figld. Résponsibility for such reseax;c:h is

_a matter that probably lshould be referred to an appropriate advisory body. It
will only be through such research that the necessity or feas.ibili.ty of monitoring

can be established.

Mr, Chairman; this completes my brief statement. I shall be happy

to answer any questions you or members of the Committee may have.
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On all of these t;vc:'::as'l'm-ls,E we have stated that _meml.:.er firfns-of our Associa-
tion engaged in recombinaﬁt DNA research would \;olu!itarily comply wiéﬁ tile
NIH Guidelines, We did request some clafificatiop of the Guidelines relative
to the protection of industrial property rights, and to the eventual need for mod-
ification of the volume restriction should cormmercial scale-up hecome a Lrealitjr.
However, we stated unequivocally our intention te voluntarily comply with the
physical and biological containment provisions, We have met with officials of
the National Institutes of Health on several occasions in the interest of mbdifying
the Guidelines to recognize the need for protection of confideatial informa.tion,
particularly in the case of industrial firms engaged in such resear.ch. We feel
that these meetings have been productive and that our concerns were adeqﬁate’ly
addressed in the Report of the Interagency Committee,  Most recently,l we have
endorased the need for legislation and regulations promulgated thereunder to
provide additional agsurances to the publi.c..

I believe it is irﬁporta.ni‘. for this Cornmiﬁee to be made aware of the
present level of involvement by industry. At the request of Dr, Fredrickst.m,
Chairman cof the Interagency Committee, we updated an earlier survey of our
member firms. Contra;:'y to allegfations'in the press ‘and in recent Congressional
hearings that the drug industry is heavily engaged, our survey showed that_ozﬂy
three firms are conducting recombinant DNA research in theizr own facilities,
and that three additional firms are gponsoring academic reseaxch in the field.

A sirr;lila.r survey was conducted by the Industrial Research Institute and as re-
ported. in the Wall Strelet Journal, three additional non-drug industry firms were
involved. Resulte of both surve.ys have been submitted to the Chairman of the

Interagency Committee,
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Eittee on Human Resources, and by the Environmental Protection
ency. o ' :

n addition, we participated in a meeting of industry representa-
tives and officials of the Department of Commerce in November 1976
and have met with representatives of NIH on several occasions. Our
purpose on each of these occasions was to state the position of the
assoclation on recombinant DNA research which, contrary to some
allegations, has not changed since our first public statement in Sep-
tember 1976. T believe that it is clear on the record that the drug in-
dustry has acted cooperatively and responsibly in seeking the best
possible solution to this most important public policy issue. Copies
of the aforementioned documents are appended to this testimony,
and we respectfully request that they be made part of the record
of this hearing. o

Mr. TaornTON. Without objection, those documents will be in-
cluded in the record of the hearing.

Dr. Apams. They were included in the copies sent to you.

[The documents are ag follows 1]
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The Drug Trademark on Trial -- An Omen for A11 Consumer Goods: .
Proceedings, 95th Anpwal Meeting of the U. S. Trademark Association,
San Diego, Califernia (May 21, 1973)

How the Kennedy Drug Bi11 Could Affect the Physician's Practice, The
Journal of Legal Medicine (July/August 1974) .

Drug Substitution -- Boon to Consumers Versus Legal Trap for the
Professional, The Journal of tegal Medicine {March 1976)

Receni_: and Pending - Drug Regulatory Legislation - Survey and
Overview: Proceedings,. Marnagement Science Conference for the

Pharmaceutical Industry, Purcue University, West Lafayette,
Indiana {September 20, 1976) :
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Dr. Pirczexik. I find that you can find scientists on either side of
any issue, Therefore, let the scientists lobby and let it be decided
by & representative of the public. : '

Mr. Tuornron. If scientific fact is to be demonstrated by deba
before a lay public body, which then announces the decision as a jury
would announce a decision, then I am very concerned that the pos-
sibility that the truth is not represented by either side of the issue
may be overlooked. By characterizing scientific arguments as the
opposition of a right and a wrong posttion and deciding between those
two positions, if that is the basis for developing the field of scientific
knowledge, I am very concerned about it.

I think that isthe way to develop dogma. :

_ Dr. Pieczenix. There is not a right and a wrong position. There
18 a position of those that wish to do the experiments and these are
not scientific issues that are being questioned.

" These are basically moral, whether the experiments should be done.
Since it is a moral, a political issue, let it be a moral, political body
that decides it. : ;

M. TaornTon. X think, that insofar as these issues relate to moral,
political, and philosophical judgments, that all segments of society
must be involved. But I would be most hesitant to assume that those
people who are most knowledgeable about the subject matter should
be excluded from that process. _ :

I find that very hard to accept. I think that we should review their
contribution with a great deal of care and concern, in view of the fact
that it might be biased, and to try to overcome the possibility of such
bias. : ' ' o

I did not mean to get into an argument with you about it. But I
was concerned about your suggestion that the people most knowledge-
able should be excluded from the board.

- Dr. Preczenix. Well, I question whether—I will accept that. The
question.of knowledgeability in an unknown area—there is no exper-
tise in an area that has not been experimented in. Everybody’s
opinion is as good as everybody else’s. : :

" Mr. TroryToN. Everybody is starting pretty much even.

Dr, Preozenik. At this stage, let’s give the public a chance.

Mr, THorNTON. T see. .

Thank you. : E

Do any of you have any further comments ? [No response.]

I want to think you. The response has been stimulating, way over
my head most of the time, and I think it has really given us some
material which our strong staff can assimilate and report back to us
in language we can understand.

Thank you very much. - o

Dr, Pmozextr. Thank you, Mr. Chairman.

Dr.Ryax. Thank you. - )

Dr. Craracre. Thank you, Mr. Chairman.

Dr. Formar. Thank you. :

Mr, TaornTon. We are adjourning to reconvene tomorrow at 10
o’clock in this room to discuss those aspects of this issue which are
of concern to industry. '

‘We are now adjourned. ) g

[Whereupon, at 12:30 p.m., the subcommittee adjourned, to recon-
vene at 10 a.m., Thursday, April 28, 1977.] :
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Each country has its own plasmids and they work according to
guidelines under which they want to work. It is a logical constraint,
I do think for the nature of the experiments, they are sufficient.

I think one P4 facility can be built and all the experiments can
be booked there. This is much like you book a cyclotron. I think money
should be spent in other types of research. '

Mr. Horieneeck. I see we are running late. I don’t know what
everyone has on his schedule, but I would like to hear if anyone has
a final comment to make, or a comment on something someone else
has said, or something we may have overlooked in our questioning.
We would weleome that at this time with the Chair’s permission.

Mr. TaorxTon. Yes; I think that is very appropriate. IT-did notice
that Dr. Ryan perhaps has a commitment for which he may already
be late. Therefore, I would invite you if you have any concluding
remarks to state them, and then you may be excused.

Then we will let each of the other witnesses have such remarks as
they may have. L .

Dr. Ryan. The only thing I would ask is a clarification. T assume
that by asking for a generalized and lay review that you are not
excluding peer review in this process? In my own personal opinion,
you require both. I think you need somebody to make the judgments
on scientific ground and I think you then need a broader committee
to make judgments-on moral and ethical issues.

Dr. Preczentx. Seclentific judgment will be made by the committee
presenting the experiment. : ‘

Mr. Tuornron. Dr. Ryan, I have just been advised that the person
with whom you are scheduled to have a meeting is not going to he
available for that meeting right now. You may want to stay aboard
for awhile. - R

Dr. Ryawx. All right. : : '

Dr. Craxacue. I have one comment on one of the points made by
Dr. Pieczenik. X think it probably would not be wise to require that
the responsible senior investigator be the one to wield the equipment
because a highly trained technologist can often do a much safer job
of it than perhaps the old scientists. :

I think the critical thing here is a sense of responsibility on the
part of the scientific community and -on the part of the people who
are insuring that the motives of the scientists are, in fact, met by
their practical approaches. '

Mr. THornToN. I think that that is a useful observation. |

Dr. Foraar. T would just agree with that. _

Dr. Pmczenix. 1 disagree. In England, it is the senior scientist
that does the work. Brenner designs:his vectors himself, Sanger -
sequences. T think that tradition should be brought to this country.
On the other hand, in tradition where the experiment is left to a
technician, the freedom of choice is gone. I think he should have a
choice. '

Mr. Trornton. I rather doubt that this particular issne will be
addressed by Tegislation, but it is a very interesting element of
public .policy. T would hate to deprive science, though, of an indi-
vidual’s mental capacities because of his lack of physical capacity
actually to carry out.certain thinking processes. ) ) .

I wonld assume that you would agree that such situations may
be possible—you would not ? o



362

“clean hands.” You don’t enter the court having committed a crime
in the area in which you are suing for justica. -

I would like a clean-hands legal policy basically for the regulators
as well as the experimenters; meaning that there is not a clear or vested
interest that this experiment. work. L :

That is eight personal, financial or for scientific reputation.

Mr. Horreneeck. I am very interested in your second topic. You
look to a lot of public input from different segments of the publiec,
whereas we have heard a lot of testimony so far suggesting that the
GMAC consist of scientists who are engaged directly in this work.
I wondered why you have chosen that? '

Dr. Pieczentx. 1 believe in the people. The other thing is that basic-
ally science is tax money. It is people’s money. There is no account-
ability. Are we publishing paper monuments to our own research?
What is the accountability on the research? Let us say this does not
work. At what point do you say look, this has been a waste of money?
Or, what happens to the equipment that is given to researchers by
NIH after the researcher retires? That stays in various laboratories
and never gets recycled. o

I am not sure whether there is a class of scientists. But in any case’
those working in research receive public money and therefore there
should be public accountability. None of these issues are that complex
and if they are complex, if they are clearly understood, they can be
explained. .

Mr. HovLrenseck. I see some disagreement at this end of the table,
Dr. Formal. : :

Dr. Formar. I have worked for 25 years as a research scientist in a
Federal laboratory. During this time public funds for research have
increased tremendously. At the outset, we had few experienced scien-
tist-administrators. Over the years, we have been fortunate to have
many capable scientists become experienced administrators, and as a
laboratory worker, I respect their achievements. A worker doing
fundamental research is held accountable for his work, and I think
that most Iaboratory workers believe that we owe a great debt to the
public for supporting our endeavors. e —

As funds get shorter and competition for funds get more keen, that
accountability will become better also. I am really not discouraged
over this. I think most of us feel certainly over the past 10 years a
great debt to the public, '

Dr. Cuaracue. I would agree with that. I have seen this operating
also in our own institution and at the National Institutes of Health
where a peer review concept is being explored for the work that is
done intramurally even though this is not formally required.

T think there is an increasing desire to be sure that the investigator
is accountable. T think the same is true in terms of the management
of the NIH guidelines. Not everybody on the committee of bio-
hazards has anything to do with recombinant research. '

Other people have responsibility to be sure that the scientists have
considered all agpects of the work. The responsible scientists have been
foremost among those who wish to be responsible. They are the ones
at greatest personal risk, : ‘

Mr. TroryToN. Pursuing that line of thought for a moment, were
you as careful in this type of research before the NIH guidelines were
announced as you are now? Do you think that the mere presence of
NTH cuidelines. avan far crionficén medk asomceedioe i Rl
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tern ‘of about 200 nucleotides. The nonhistones protein might be
involved.

Ninety-nine percent of DNA is not coding at all. One can ask the
question why ¢ Ninety-nine percent of the DNA isn’t even made into
messenger RNA. We will be looking at a universe of DNA.

Mr. Traorxron. I wish you would have said that in the first place.

Dr. Preczenie. We are only looking at 1 percent or mnaybe 2 or 3
percent of what exists at the DNA level in terms of protein function,

Dr. Ryax. Suppose you did put in a piece of DNA and it wound
around the histone, would that DNA be expressed ¢ .

Dr. Pieczentk. In what, the enkaryotic systems ¢ :

Dr.Ryan. Yes. - o

Dr. Pieczenik. I would guess not. I would think that the transerip-
tion start signals are quite different. The question of whether a pro-
moter exists in these sequences is unknown. At the prokaryotic levels,
it is a contiguous set of signals prior to the messenger RNA. It could
be ectopic DNA fibers that link various chromosoines together and you
activate them and several chromosomes simultaneously.

The whole question of that is completely unknown at this stage.

Dr. Ryan. What that would imply is that prokaryotic DNA got
transferred to a eukaryotie, it might not be expressed and might not
be as hazardous as you might first think? ' .

Dr. Preczenig. That 1s right. However, the sequences have a his-
torv—thev still have “gill slits”. Ontogeny recapitulates phylogeny.
That is reflected in our development. These sequences might reflect
the same type of sequence. - : T -

These might be reactivated. There might be prokaryotic type se-
quences in eukaryotic DNA. When you put them into prokaryotic
systems, they might be expressed. In fact there have been experiments
done where you can take prokaryotic messenger RNA and bind them
to eukaryotic RN A and it will recognize the same binding sites as the
prokaryotic. o :

However, if you go the other way, take eukaryotic messenger and
give it to prokaryotic ribosomes, they will not bind, :

They will not be recognized. So the signals may go in one direction
and not in the other. : :

Mr. TrorNTON. Isn’t the basic point here that you are dealing with a
subject matter which is so complex, where the potential combinations
are so immensely variable that the field of ignorance about the proc-
ess is much larger than the field of knowledge at this stage?

Dr. Pieczenti. That 1s true. In research, the idea is to be at the
front lines and to be ignorant at all times. You should not know any-
thing but you should understand everything,

It is not answering the question, it is first defining the problem. Once
we can define the problem, answering the question becomes simple.
The cure to cancer is a poorly defined scientific problem. That is why
we don’t have an answer. The moment that problem is defined, then
there will be an answer. : :

Mr. TrorNron. I want to recognize Mr. Hollenbeck for some ques-
tions. This has been a fascinating discussion, but I would like to give
him an opportunity to lead the discussion for a time.

Mr. HoLrensrck. Mr. Chairman, I have a question of Dr. Pieczenik
which involves his suggestion with regard to regulation of recombinant
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Mr, TaornToN. Dr. Ryan, would you comment on this line of ques-
tioning ? : : ; _

Dr. Ryax. My comments are based purely on what I have read. I
have no practical experience. It seems to me that they are adequate
as near as I can judge. I would say in response to the last question that
if somebody is going to deliberately misuse the guidelines, they are
going to misuse them, and there isn’t very much you can do about it.

Dr. Pieczenik. The possibility of doing the worst experiment can
be done for about $150. You can buy SV40 DNA commercially for

-about $30. You can buy the plasmide for about $30. You can buy the

restriction enzymes for $55 and you can shotgun it into the colony in
about 3 hours. : : . . . :
So all the components are commercially available to do the worst
experiment. _ : o
Mr. TuorNTox. I think perhaps one of the greatest inhibitions
against the selection of this particular technique by terrorists is the

fear that they might be their own first vietim.

Dr. Pmczenik. Given my perspective, it would not work anyway.

Mr. TeornToN. The hazard of self-destruction might be one. Then
I think some consideration would have to be given as to what other
tools might be available, having a more predictable result. ‘

Dr. Preczenik, Sidney Brenner in Cambridge is trying to adapt
E. coli to live in an environment of heavy water, rather than a natural-
ly occurring water. If he can adapt an E. coli in that manner, the
chance of that escaping and finding an ecological niche is very rare.
The refined approaches to the types of vectors used—-but let us say
carefully and genetically designed vectors would be more appropriate.

Mr. TrorntoNn. If I may pursue the terrorist point to my next
question which concerns some inadvertent recombination might un-
lease & catastrophic situation by developing an organism or a process
which is not yet known. I think your testimony is appropriate to that
discussion. - .

We have been told by other witnesses that this is a significant risk.
It is one we are concerned about, Would you address yourself to that
question ? T -

Dr. Perczenig. At present I feel that as I said before, the possibility
of direct expression is unlikely in extreme species crosses. If you
design a vector or a virus carefully, and in time we will be able to know
how to design one, that can bypass or accommodate the intracellular
selection, then, the possibility of an artificially engineered virus that is
viable and can be used as a weapon or a tool becomes quite likely.

But I would say that this is 10 to 15 years away. :

Until we understand the sequences and their advantages, we won’t
be able to design it. ‘ o

"Mr. TaornTow. Are you saying it would not likely occur aceidentally
but only through a long purpeseful design ¢ S

Dr. Preczenik. With purposeful design, I imagine it is possible.
Without design I feel it is unlikely, o :

Mr. TeorxTON, I think this is an area in which there is a good deal
of concern expressed and maybe disagreement as well. Dr. Ryan?

Dr. Ryan. One of the areas that is of great interest in endocrinology
today is the matter of gene expression and the role of steroid hormones
in inducing gene expression. This seems to be related in part at least
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fact that the host which is being used for this experimentation is a
variation of a bacteria which does exist within the human system.

I think I understand that the reason that this particular host is
the subject of experiments 1s because it is well understood and pre-
dictable, and varieties have been developed which have low. sur-
vivability. : _ L _

Still, how would you address the question of whether this is the
appropriate microorganism for use in this kind of research? Should
there be some thought given to perhaps selecting another organism ?
There are a lot of lay people who might be more comfortable if
experiments were being conducted on nitrogen fixing bacteria that
infect plants rather than with %, cofz, .

Dr. Formar. Certainly other organisms could be used and of
course this possibility should be pursued. Nonetheless, geneticists have
had 30 years of experience working with this K-12 strain. I believe
that it would not, be wise to discard these 30 years of experience.

Mr. TrorNToN. I am not suggesting that that should be done.

Dr. Cuaracme. There is so much known about E. coli. It is often
safer to use what you knowand understand than what you are guessing
about. When you ean construct variants that will not survive outside
of the laboratory because of your knowledge of the organism and you
know what its stability is, it becomes much safer to use than using
something that you don’t knowabout. - . A .

Dr. Pzczenix. Did it try K-12 with the plasmid containing anti-
biotic resistance markers ? . o

Dr. Formar., These experiments were done by Dr. Anderson using
E. coli K-12 sirains carrying either transmissible or nontransmissible
plasmids which code for tetracycline resistance. ‘ . :

Dr. Pirczextk. Has this bacteria been able to colonize in a patient
taking tetracycline? :

Dr. Formar. That has not been done. o

Dr. Pmczenix. Don’t you think it would be able to colonize?

Dr. Formar. I do not know. It is an experiment which will have
to be done before one can get an answer. :

Dr. Pieczenie. Would not K-12 eontaining antibiotic resistance sur-
vivebetter? . .

Dr. Formar. It might, but that is an experiment which will have to
be conducted. . _

Dr. Preczenik. In the expertment, in which the bacteria was
possibly shown to contain mammalian product, the bacteria should not

have been growing in the media. There was antibiotics in that
media. That means that the bacteria was resistant to the antibiotics.
Antibiotic resistant bacteria adapt, and they have quite a capability
to survive in our world. In fact, T would think the use of antibiotic
resistant plasmines as a vector is uncalled for; because you give the
bacteria an environment that is already saturated with antibiotics.

Mr. Tmorxnron, I think that is a very useful observation.

The use of a plasmid conhtaining other bacteriological resictance
would not be beneficial. However, I do think it is also interesting to
note, as has alreadv been mentioned, that genetic engineering of sorts
has been accomplished by growing bacteria in atmospheres which
contain antibiotics and thereby causing selected bacteria to develop
resistances to those antibiotics and to change genetically.
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than was the wild-type K-12 strain administered by Dr. Anderson to
volunteers in England. : : : :

Additional studies are required prior to concluding with confidence
that . coli K-12 or derivatives of it such as 1776 cannot multiply and
survive within human intestines and within other hosts. Nonetheless,
the complexity of this process predicts the necessity of a multitude of
genes, all functioning in concert, which confer upon bacteria such
ability for survival. '

We know that a large number of laboratories have worked with a
wide variety of highly virulent and contagious micro-organisms which
as pathogens have this capacity to survive. On the basis of past ex-
perience, there has been no evidence of spread of any disease to the
surrounding communities. : .

There is no reason to believe that laboratory altered strains of the
already weakened Z. coli K~12 will escape from a proper containment
faeility to the population at large.

[ The documents referred to follow :]

TABLE 1.~DURATION OF SHEDDING FOLLOWING INGESTION OF E. COLI STRAIN HS BY HEALTHY VOLUNTEERS

' Duratfon of
Dose (cell$) excretion {days)

Volunteer:
1 12
2 0
3 16
4, 60
5. 45
6. 105
7. 21
8 __ 7
g 24
10 75

TABLE 2,—DURATION OF SHEDDING FOLLOWING INGESTION OF E. COLI K-12—SHIGELLA FLEXNERI HYBRIB STRAIN |

: : Duration of
Dose (celis) excretion (days)

Velunteer:

b U1 e G S D

Dr. Formar. On table 2, patient 6 should be 10 to the 10. Thank you
very much. ' :

Mr. Trornrton. It has been suggested that the lack of identifiable
spread from these facilities may be because insufficient records were
kept. Do you have any comment about that ? ‘

Dr. ForMar, Spread of nonpathogens would be diffieult to monitor.
However, scientists in the United States have worked, over the years,
with a wide variety of highly virulent and highly infectious agents.
Although laboratory accidents have occurred, mfections of the popu-
lation in the vicinity of these laboratories have not been reported.
Considering the ease which infectious agents can be detected, they
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we finish hearing Dr. Samuel Formal, Chief of the Department of
Bacterial D1seases, Walter Reed Army Institute of Research.

We are very pleased to have you with us today. We are looking for-
ward to your testimony with anticipation.

[A biographieal sketch of Dr. Formal follows:]

Dr. SAMUEL BERNABD FORMAL

Born: August 28, 1923, Providence, R.1
Education:
Classical High' School Prov1dence, R.I, 1941.
Brown University, A. B class of 1945
Brown University, Sc’\:[ 1948,
Boston University, Ph. D 1952,
Military service: U.S. havy, 19483-48—Xieutenant (junior grade).
Married: Rosamond Anne Mariin (A. B. Smith, 1947, ScM Brown, 1949)
October 27, 1951.
Children : Christopher Stuart, born 1933, David John, born 1955, James Martin,
born 1959,
Positions held :
Bacteriologist, Food and Drug Administration, 194849,
Microbiologist, Walter Reed Army Institute of Research, 1952-56.
Chief, Department of Applied Immunology, WRAIR, 1956-76.
Chief, Department of Bacterial Disease, 1976—
Memberships : .
American Society of Microbiology.
American Asgociation of Immunoclogy.-
Ameriecan Association for the Advancement of -Science.
Society Experimental Biology and Medicine.
Sigma Xi
Infectious Diseases Society of America.
Boeards and Commisstons :
American Academy Microbiology.
Professional Lecturer, Georgetown University Schools of Medmme and
Dentistry.
Bditorial Board, American Journa! Epidemiology, 1966-72.
Commission on Enteric Infections, Armed Forces Epidemiological Board.
WHO Scientific Group on Oral Enteric Bacterial Vaecines.
Editorial Board, Journsal of Reticulo-Endothelial Society, 1974—
" Project Director, U.8, Army Enteric Diseases Program, 1972—
American Academy of Microbology, Civil Service Subcommittee, 1972-75.
Board of Civil Service Exammers, 1968—

STATEMENT OF DR. SAMUEL FORMAL, CHIEF DEPARTMENT' OF
BACTERIAL DISEASES WALTER REED ARMY INSTITUTE OF
RESEARCH

Dr. Formar. Thank you, Mr, Chairman.

I am Samuel Formal of the Walter Reed Army Instltute of Re-
search. I was educated at Brown University and received a Ph. 1.
degree from Boston University. I am a laboratory research scientist
who works on diarrheal disease.

T have been asked to discuss the potential of Escherichia coli to canse
disease. Organisms belonging to this genus are present in competition
with manv other micro-organisms be'onging to the intestinal tracts of
many animal species and of virtually all human beings.

The usual levels of £. ¢oli found in normal human adults is ap-
proximately 1 miflion to 10 million cells per gram of feces. :

They are by no means the predominant organism in the intestinal
tract and make up less than 0.1 percent of the flora. Studies have shown
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like illness in man-that is being extensively studied. Most bacteria
cause illness—— ' ' S

Mr. TrornTon. May I interrupt just for a question at that point?
Is the theory that the Z. coli is modified by the introduction of a
plasmid in order to produce that type of illness by some natural means?

Dr, CraRACHE. Yes, . '

Mr. Tror~TON. Thank you. Please continue. _

Dr. Caaracae. The type of disease produced which can cause either
a localized infection or a general systemic disease is in part a function
of the microbe and due to species characteristics of the organism, and
in part due to the individual patient and the relationship he establishes
with that microbe. . : .

The organism can gain entry through a number of routes. They can
be inhaled. They can be ingested. They can penetrate the skin either
directly or through a cut or puncture. Laboratory accidents may in-
volve any of these routes and, as you know from previous testimony
presented here, such aceidents have occurred in a number of instances.

E. coli, although they have been among the most extensively studied
organisms have rarely presented laboratory problems either in the
research laboratory or in the clinical laboratory because it is so rarely
pathogenic to normal man,

Laboratory technicians in clinieal laboratories such as ours at Johns
Hopkins. will process tens of thousands of specimens of Z. coli on
open benches under P, Iaboratory protective conditions, and, because
of the nature of the organism, we do not have an infectious disesase
problem in the laboratory. _ : '

Healthy adults, exposed to this organism in the laboratory setting,
have not had proi)lems with it. Normal healthy volunteers who were
fed the virulent strains of E. ¢of have been shown to colonize with
this more virulent strain only if massive numbers of organisms are
ingested. . '

These strains have been shown to be usually shed by the people
who ingest them between 1 and 10 days after ingestion. In reviewing
a bibliography of over 1,500 laboratory accidents in which infection
was reported, I found one report in which Z. coli was incriminated
and this was with a toxogenic strain. One case was reported of a worker
who developed a diarrheal disease associated with a toxogenic strain
1 year after this had been isolated from some travelers.

The E. coli created to the reecipient strains in DNA recombinant
research are being engineered to be variants that are far less virulent
than wild-type strains and they are designed to fail to survive outside
- the laboratory. :

I would like to emphasize that genetic recombinant standards are
not new, nor is genetic recombinance limited to laboratory experiment.
Twenty-five years ago, before DNA had been fully characterized, a
semipurified DN A was shown to pass genetic characteristics between
oTganisms. o - .

Twenty-five years ago, experimenters deliberately designed their
studies to require the nuse of safe biological markers. )

It became recognized also that bacteria normally exchange genetic
information under natural, nonlaboratory conditions. Thus for ex-
ample, wild-type spread of information between bacteria has resulted
in major medical problems at the present time. -
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Mr. TaorNToN. It is very interesting how research in another area
could lead you to the field which is the subject matter of these hearings.
Furthermore, this resulted in your needing to isolate the product in
order to test whether the bacteria- hag the capacity of producing a
mammalian protein, to require the tools used in DNA recombinant
research in order to evaluate whether or not that characteristic is or
is not present. : _ :

I think that is an interesting bit of information in itself, quite apart
from the resolution of the question before us. .

Dr. Ryan. There is a point with respect to that that I would like
to make although it is somewhat irrelevant to this committee. It is
very difficult to predict where scientific discovery is going to come
from. I.think one of the tendencies on the part ofy Congress has been
to-channel: money into rather highly specific areas like cancer and
- various other diseases. I think one of the consequences that financial
support in. basic areas of research where the serendipituous event is

more apt to occur, tends to be restricted. I hope that you and your
colleagues can bear that in mind. ‘

Mr. TaorNTOoN, When you speak of serendipity I think that often
we need to be able to discover what we had not expected. After all,
that is also a part of scientific inquiry, not only to look at the results
that were the major reason for doing the experiment, but also to
observe other things that happen and to ask why those things hap-
pened. And maybe not to accept any particular theory as being

“unequivocably true in making that kind of Inquiry.

The thing that also struck me as I read and listened to your testi-
mony was the question of mimicry which you alluded to. We have
had some good testimony in other hearings before this subcommittee
about surface phenomena, the properties of certain atoms and mole-
cules that act as receptors to hold or to cause certain patterns to
develop which can thenbe used in various ways,

Do I understand properly from your testimony that a possible
theory is that such a pattern may exist in connection with this bacteria
which causes facsimilies of the mammalian protein to attach them-
selves or to be produced ? -

Dr. Ryan, Yes, I think this is a possibility, You can think about it
in this way. There is a lot of diversity in nature, but probably nature
has a limited number of ways of domng certain things. For example,
in these protein hormones that we have just discussed, there is an
amino acid sequence that turns out to be identical to an amino acid
sequence that is present in cholera toxin and all of the serine protease
enzymes: We don’t know the purpose-of this common sequence in these
diverse proteins, It is concetvable that there are limited numbers of
ways in which a protein can interact with another protein or interact

- with somethine else Yike a cell surface receptor and thus this common
sequence, mimicked, if von will, in a variety of proteins, mav serve
‘a2 very common purpose. There may be limited numbers of ways in
which a protein will bend iteelf and it might require a common amino
acid seanence in orderto do that bending.

Mr. Trornron, Thank you. Mr. Hollenbeck ?

Mr, HoLieneeck. At page 2, yon said vou asked why these bacteria
have a binding site for a mammalian protein hormone. Are you sug-
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Despite this.skepticism, there fs one point with respect

to our data that we cannot explain and sbme additional observations from

the literature for which the data are imsufficient to offer an explanation, |
First, we have observed radioimmunoassayable hCG activity in some batches
-of ¢ulture media, even in the presence of protease inhibiﬁ)rs. Sacond,

there are no data to say that the explanations offered above apply to

the orpganisms isolated by Doctor Livingston or Doctor Cchen,

‘ We eimply do not have conclusive proof that the Pseudcronas
maltophllia organism has or does not have the DNA for making the mammalian

‘ hermone hCG, ' The same may be sgald for Progenitor crvptocoides or

epldermal staphylococcus. We have, therefore, begun studies to obtain
this proof, These studies take twe forms: .

_J_.) A Pseudomonas maltophilia cul_ture has been sent to Dr. Stuart Levy

of Tuft University who will analyze for the presence of
a plasmid, If a plasmid is found, 1t will be tested for
hCG productien and hCCobinding zctivity,

2) Dr. Rorald Cox of our Department at Mayo Is preparing the
mRNA for hCG from placeatal tissue. He will .then prepare
radioactive cDNA to the mRNA. The bimding of the labeled

cDNA ko Pseudomonas maltophilia DNA will then be tested acd

should give evidence for the preéence or absence of the
mammalian genome. The same cDNA can be used to test the \_:
othe.r nrga.nisms ‘that have 'been reported to produce hCG.
It chould be mentloned that hCG is mot the only candidate 7
that may be inpiicated_ as -a possible example of a natural re;ombinant DNA,
The hCE binding site 1ls also a possibility as are a variety of mammalian

antigens found on bacterial surfaces {see Markowltz, Treunds in Biochemical

Science 1,161, July, 1978, for a review).
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~

Doctor Cohen originally described this as a gram-negative
-mor.ile rod that was not fur;her classifie.d. He has subsequently told me
-in a personal comunication‘_that the organism 48 the same as that
isclated by Doctoxr Livingston and is classified as an epldermal

staphylococbus.

Our own studies on the culture media from Pseudozoras waltophilias
have yielded the following information:

1) - Culture media caused a dose-related decrease i:;.;the

amount of 1251—hCG bound by antibodies to hCG or the B subunit

of hCG,
2) Culture media caused a dose-related decrease in the amount

of 125

I-hCG bound by rat ovarian receptors for hle,

‘ 3) Culture media, at loy doses, stimulated the rat ovarlan
adenylyl cyclase enzyme in a manner sgimilar to hCG but at
high doses caused a loss of the. activity of this enzyme.

fo_) Culture media clearly stimulated progesterone production
by immzture rat ovarles, in vitro, en one occasion. On“
other occcasions the Etimuj.atibn of progesterone production
has been questionable.
These observations prompted ns to bélieve thét the bacteria
. were indeed producing an hCG molecule and led to two additional 1ines
of irwéstigaticn. The first was an s_:ffor: to igolate the molecule with
hCG activity from the bacterial culture media; The second was to deter—
mine if the bacteria contained marmalian DNA capable of coding for hC&
or hCG receptor. ] '
Attempts at purifical:ioﬁ of the hCG-like materiai from the

culture media were warked by a number of inconsistencles. First, there
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BAC;'I‘ERT_A AXD RUMAN CHORIOXIC GOXADCOTROPIN

Dr. Nancy De Richert, working in my laboratery, undertook
a study of rat ovarian cells grown in tissue culture specifically to
determine their ability to bind radiclodinated luteirnizing hormone (18)

or human chorionic gonadotropin (hCG). These glyéoprotein horrones

regulate gpecifig ovarian cells and induce them to produce the s_teroidr
horwone, progesterone, which is reqﬁir_ed for the maintenance of
prﬂgﬂﬂl'lc}’q A .variet:sr of purified materials were added to the culture
media_in an effort to maintain hCG bindix;;g accivi_ty. b'1_:t_ te ne availr. _
Crude mixtures derived from various biologlec sources wers then used
and one of these wasp nvarian follicular f£luid, obtaiﬁed from pigs.
'I‘he c&ltures containing follicular fluid Bhowed excellent binding of
hCG even after bein.g grown in a flask for 5—7 daya.

Subsequent examination of the follicular fludd conta:.ning
cultures Tevealed that. hCG binding was not to the. rat ovarian cells .

but to a contaminating microorganism. The organiqm was isolated and

identified as the bacterium, Pseu_domonas_ maltophilia, ) Siuce the binding
of a protein horr;:oné to a micr.norganiém:had not been ;‘.ound ptteviou_sl__y? ‘
we decided to study r,his phenomenon. 7 - -_ .

' The resulte of ‘this study were published :Ln the "farch 197?

issue of The ?roceedings of thé National Academy uf Seiences, U,S5.4.

These findings indicated that the bacteria specifically bound hCG and

hCG-like molecules with characteristies similar to, but not identical

~ with, 'hCG receptors {or binding sites) found in ovarian znd testicular
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Is that a conclusion based upon the answer to the cha,u-ma,n s_
last question ?

Dr. Pinczenik, It is a conclusion based on the concept that there is
a competition of molecules and also the belief that cloned DNA. does
not have a competitive advantage over natural DNA in its milieu and
the observation, now, that no cloned DNA has had faithful expression
and extreme spe01es crosses into a plasmid have had no expression. The
hemoglobin gene that was put in a plasmid did not make hemoglobin,
So far there is no evidence, and it has been 5 years of experimental
work, that there has been faithful or proper expression of the DNA.

That does not point out the fact that small polypeptides—small
functions that could have functioned once, isn’t happening. Small
polypeptides seem to have powerful functions. Things that you don’t
expect to be made, become the hazard, not the things you do.

Mr. Tuonrwrox. I think it might be useful if we go ahead and
hear the other witnesses and then open the hearing to discussion with
the entire panel. Can each of you stay aboard for that schedule? T
appreciate that.

Next, I would like to introduce and call upon Dr. Robert Jf. Ryan
of the depa,rtment of molecular medicine of the Mayo Medical School.
Dr, Ryan has had a distinguished career and-has made some discoveries
which may or may not—and I am not sure what the testimony will be
or the ultimate outcome will be with regard to that questlon—wbe
examples of natural recombinant DNA.

We are very pleased to have you with us. We look forwa,rd to your
testimony. .

[A blographlcal sketch of Dr. Ryan follows o

DR, RORERT J. RYAN

Academic rank : Professor.
Mayo appeintment ; July 1, 1967. G.8. Status B
Medical field ; 1. )
Section assignment : MOLECMD 50 A.
Date and place of birth : July 18, 1927, Ciheinnati, Ohio
Retirement date : September 1092,
College/medical school training with degrees and mstltutmns confernng them
Xavier University, Cineinnati, Ohio, January 1945 to October 1045,
Xavier University, Cineinnati, Ohio, February 1947 to August 1948’
University of Cincinnati, C1ncmnat1 Ohio. M:D., September 1948 to June 1952
Internships : Henry Ford Hospltal Detrmt Mich., July 1852 to-June 1953
Residencies: .
Tniversity of Nlinois, Chicago T1L.. July 1953 to June 1954,
Resident and educational hospitals, Chicago, I11., July 1954 to June 1956,
Resident and educational hospltals Chicago, Ill Chief resulent July 1956
. to Yune 1957.
Tufts University, Boston Mass ‘T ulv 1957 to September 1958
Professional preparation/academic experience:
University of Illinois, ingtruetor in I, July 1956 to June 1907
University of Illineis, assistant professor of ‘I, January. 1958 to- Septem-
ber 1963.
TIniversity of INinois, Assoclate professor of I, September 1968 to .Tuly 1967,
Mavo Clinie, consultant in physies. July 1967 to Jannary 1968,
 :Mayo. Graduate School.:associate professor of T, January 1968 to Julv 1971
.Mavo Graduate School. professor of I, Tulv 1971 to Mareh 1973
"‘Mayo Meilical School, professor of 1, March 1978.
Intramural activities:
Research committee, vice chairman, 1972 _
- Building committee, research liaison, 1974
Molecular medicine, chairman department, J uly 1974—
Research committee, 1970-1971.
Endocrine research, chalrman department 7\*nvember—lr uIy. 1971—1974
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Three: The background of members of the scientific advisory board
be investigated to make sure that they do not have a history of morally
repulsive experimentation. Nor should they, like Caesar’s wife, give
the appearance of wrongdoing, . '

Four: In order to avold coercion within laboratories I would suggest
a head of laboratory rule. That is, the principal investigator of the
grant have the legal and direct responsibility of doing the actual DN A
restriction, mixing, ligasing, insertion, and transfection if a plasmid
.is used; of infection 1f a phage vector is used. This responsibility

should not be an assignable one. This will allow those that do not
want to do the experiment, the freedom to decline. The organizational
structure of funding at the present time does not allow the freedom
to decline. This will also force more careful thought in design of the
experiments and hazards, ' .

In summary, my perspective of genotypic selection suggests that
the first experiments-that should be done are those that test the in-
trinsic mutability of cloned DNA and the fidelity of its expression.

These can be done without hazard or cost. Unfortunately, the
scientific. establishment in the United States has the financial con-
straint which makes it unlikely that the cheapest experiments will
override the more expensive; or the disposable experiment override
the capital intensive one. : ' _

‘However, this is, uniquely my perspective, based on a study of
naturally occurring nucleotide sequences. The contemporary view
of all molecular biclogists, especially those that have appeared as wit-
nesses is that the expression of DNA is universal and passive. It is
to them a piece of instruction and its expression is unaffected by the
mechanism of expression. Time and more research will tell.

As a slight digression, if genotypic selection exists then Donald

Fredrickson is wrong and a magiec bullet for cancer is possible, but
that is another story.

Thank you, ' L

Mr. TuorxToN. Thank you very much, doctor. This is the first time
that a witness has given a statement more rapidly than T could read
it. That is a new experience. I do commend you for a very scholarly
presentation. I would like to ask you, with regard to your statement
that evolution and not DNA is the basic dogma of life and biology,
whether you are tending to exaggerate that by characterizing those
studies as dogma., _ S

I personally do not like to assume a dogmatic position. I think
that tolerance of views is necessary, that the difference between the
Darwinians and the non-Darwinians may not reflect that either is
wrong, but that both may be partly right, and partly wrong.

I wondered ‘if you would Jike to clarify that statement to any
degree? Was it an overstatement, or do you think that it is an article
of faith ? : : o )

Dr. Preczenik. Yes. Tn biological research evolution is an article
of faith. You explain phenomena in biochemical observations in terms
of their adaptiveness. That is why we can sav: Why does thls molecule
exist here? We can ask why questions because we believe that there
is a dogma of evolution. _ o

Otherwise we would ask questions of sodium chloride, table salt.
One does not ask why do we have salt. But we can ask why do we
have collagen as a structural protein :
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We can now ask ourselves the same question about artificially in-
serted DNA sequences, “Does the insertion of a foreign piece of
DNA confer an advantage or is it neutral to the ability of DNA to
replicate :

The data Darwin was working with was basically descriptive gross
morphology of organisms; the data Kimura worked with was protein
sequences, which he considered a phenotypic measure, Both however
would predict, but for exactly opposite reasons, that if one could
examine nucleotide sequences directly they would be random.

The Darwinian rationale is that t::e variant is a historical aceident
that worked, as well as the observation that there are so many steps
between the mutation which is considered to be random and its
expression as an-adaptive phenotype that essentially the complexity
make the relationship between nucleotide order and phenotypic
adaptiveness intrinsically nonpredictive and random. '

The non-Darwinians believe that every mutation occurs randomly
and is expressed, if neutral, and survives in a population as a con-
sequence of random drift. : : : ‘

Almost -all molecular biologists, geneticists, and biochemists fall
into a spectrum between these two views, depending on whether they .
think about this question in the first place. Evolution is the basie

. dogma of life. DN A sequences must find their proper place in evolution.

If Darwin had lived in this generation, he would have had access
not to finches on the Galapagos Archipelago but to DNA nucleotide
sequences. That is,if Darwin had direct access to genotype instead of
to phenotype would he have seen them as random? Or would he have,
seen patierns of similarities between specles as well as variability of
sequences within species? : :

My contribution to molecular evolutiorr was to study both the
Darwinian and non-Darwinian approach and to disregard their cer-
tainty in the essential randomness of nucleotide sequences and approach
nucleotide sequences as Darwin might have. : _

I was able to find evidence for various types of patterns at the
nucleotide sequence level. These patterns I called constraints or
restraints depending on whether the pattern was a consequence of
syntactical funetion or structural function. Examples of such patterns
are the simple symmetry pattern of palindrome—ATUUAAAGUUG-
AAAUUA —the internal terminator constraint, and the recently
published constraint on messenger RN A sequence as a consequence of
a postulated tRNA interaction which makes the genetic code a
partially overlapping triplet code. .

The last constraint implies that though the genetic code is universal,
messenger RN A translation is specles specific. : . :

In order to explain the existence of these patterns at the nucleotide
level it was necessary to postulate the existence of a gpecific type of
selection which acts at the nucleotide level. Whereas natural selec-
tion is predominantly phenotypic, the existence of order at the nucleo-
tide level suggests that there is a natural selection that is genotypiec.
This I call genotypic selection. - .

In genotypic selection it is the DN A molecules themselves which
compete for their substrates, their ability to be replicated, transeribed
and translated, This type of selection occurs in the intracellular milien.

Genotypic selection imposes strnctural as well as syntactical con-
straints on nucleotide sequences. That each sequence is derived from
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T am grateful to him that he came down here to address us and to the
university for permitting him to do so. I would like to welcome him
here today. ) ) )

Mr. TrHorNroN. One of the colleagues of Dr. Pieczenik, Dr. Sidney
Brenner, has recently been honored and has been selected as one of the
15 foreign scientists who are designated as foreign associates of the
National Academy of Sciences. '

Please proceed. _ .

[ A biographical sketch of Dr, Pieczenik follows:]

DR. GECRGE PIECZENIE

Born: Deeember 19, 1944 in Havana, Cuba to Dr. and Mrs. Srul .David.

Pieczenik. .. .. . .. L . ‘ . .

Bducation: Phillips Academy Audoner 1961; Harvard University A.B. 1965;
University of Miami M.8, 1967 ; New York Univ. Ph.D. 1972 ; Rockefeller Univer-
sity 1972-74; M.R.C. Lab. of Molecular Biology, Cambridge University—1970-1;
1973, 1974, 1976, 1977. - . . N .
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‘Dr. Prreczenix. Chairman “Thornton, Representatives Hollenbeck
and Dornan, members of the Subcommittee on Science, Research, and
Technology, I would like to thank you for inviting nie to appear as a
witness before this committee. ' : ' T

I also have with me my brother, Steve Pieczenik, Deputy Assistant
Secretary of State for Management. ' : : -

Mr. TrorNTON: Weare pleased to have him at the hearing. :

Dr. PieczeNnik. Tt is my understanding that the basie biclogy of
DNA recombinant molecule research has already been reviewed and
therefore I shall address myself to the scientific question of mélecular
evolution, - S ' ' : ‘ T

I willtry to demonstrate that DN A recombinant moleciile research is
a form of artificial nucleotide selection nd therefore a guestion 6f in
vive molecular-evolution.~ =~ - - o S

- On July 1,1858, Darwin and Wallace presented a joint paper at the
Linnaen Society describing their concept.for the evolution of species.
Wallace derived his concept by fevered inspiration, Darwin arrived
at a concept of evolution of species by observing patterns of similarity
between species and variations within species. -~~~ © - .

Thesimilarity between species led him to the concept of descent from
a cornmon ancestor. We have taxonomic similarity to éther life forms,
because we all come from a common ancestor. oo

The variation within & species led to the concept of competition for
resources and the survival of the fittest. These variants having com-
peted and survived leave more progeny. These progeny carry the
genetic cha_mcteristics that allowed their ancestor fo survive in'a par-
ticular environmental situation. This process Darwin called natural
gelection as opposed to artificial section. o T

At this point we can ask ouselves; if DNA recombinant research is
a form of artificial human selection of nucleotide sequences, is there a
natural equivalent process? : oo L
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many other codons’ would be brought into play as these were demanded by mutauon
in the original rather simple messages.

Returning for the moment to the family of codons of the type A% notice that
the two possible out-of-phase readings of this class of message given the codon sets
A% and {43 . The former is related to the present start codons UG while the
- latter includes the present stop codons which are U3% if we ignore tryptophan
(UGG) as being a later addition. Thus starting and stopping codons may originally
have been evolved when the copying of the primitive message, with its restricted
family of sequences, slipped out of phase. ‘

8. Messenger Synthesis

Finally, we should consider-how this original message, of the form ..., RRY, RRY,
RRY, ... was synthesized. Apart from some repeated-slippage mechanism in the
replication process a less obvious possibility is that the mRNA was initially formed
using the anticodon loops of the .existing tRNA’s molecules as partial templates.
This would be especiaily attractive if, under appropriate environmental conditions,
there were a weak attraction between adjacent tRNA molecules and if tRNAs
{without amino acids) could shift easily between the FH and the hf configurations.
Thus all that would be needed to get polypeptide synthesis started would be a
single type of tRNA molecule to which a single amino acid was attached, though
this would only produce a repeating homopolypeptide, such as polyglycine, from
an equally simple message. By gene duplication and mutation (especially transitions)
new, slightly different anticodon loops would be produced to pair with related codons
and, hopefully, to attach to themselves new amino acids. Such simple pieces of
chemical apparatus might well be ¢enough to produce from a mutated message (or
one synthesised by the mechanism sugpested above) a few primitive proteins an
occasionial one of which might act to increase the accuracy and speed of the whole
_process. Given replication, natural seiection couid do the rcst

9, Concluding Remarks

Theories of the origin of life are usually fairly speculative and ours is no exception.
The basic idea would be mote credible if it could be shown that during present-
day protein synthesis the tRNA does indeed occur in both the hf and the FH forms.
At present the evidence on this point is weak and conflicting and so will not be
reviewed here. I this flip mechanism turns out to be correct it may be possible to
achieve template-directed synthesis, in contemporary test-tubes without ribosomes
by using (unmodified) tRNA molecules with carefully designed loops and having
the appropriate amino acid attached to each one. This assumes that primitive tRNA
molecules were very similar to present-day ones. The theory is thus to some extent
open to experimental test. '
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the triplet part of the anticodon being in italics. Note that this symbolism does not
imply that the message repeats exactly in groups of three but that the message must
obey the purine-pyrimidine restrictions shown. ertten out in full this becomes,
for the mRNA

AAU  AAU . AAU: .., .
GGC  GGC GGC :

and 3" UGRS3 UU for the anticodon loops whcre & represents Aor G etc.

The base pairs allowed are always either A=U, G=C or G=1U or their
reversals. The pair A — C s not allowed, norare A = G and G — C (see Crick, 1966).

Notice two points:

(1) This restricted base sequence although written with commas for convenience
of illustration, is comma-free (in the sense of Crick, Griffith and Orgel, 1957), that
is, a tRNA with any of the possible loops specified above cannot go onto such a
message in either-of the two incorrect phases and make five base pairs whether the
loop is in the FH or the hf configuration. The advantage, at this stage of the
problem, in having a comma-free code is not just that the message cannot then be
read in the two incorrect phases (which would only improve efficiency by a factor of
three} but that a {RNA cannot go onto the message, out of phase, just ahead of the
growing point and either block the whole process or shift the phase of reading.

(2) The codons allowed are those found in the present code in the bottom right-
hand corner (as the codon table is usually written) and stand for

GGY GAY AGY AAY
gly asp  ser asn

so that for example, the anticodon loop for the glycme tRNA would be
¥ UGCccGUU

This is encouraging as most people would be willing to believe that at least three of
these (gly, ser and asp) are among the more likely primitivé amino acids, =~

The assumptions of wobble in all positions produces an asymmetrical lack of
precision. Consider the two triplets coding for asn which are AAY. These w111 be’
read unambiguously by the tRNA for asn havmg the antlcodon ’

¥ UGuUuguUU

and by no other tRNA of this limited set. Thus AAY will code unambiguously for
asn. The other three sets of codons will be read wtth varying degrees of ambiguity
depending on how much wobble can occur in each pdsition. Thus bccause of wobble
the presumed anticodon loop for serine :

3 UGUCGUU

will read not only the codons AGY but also, with less affinity, the codons GGY,
and thus occasionally insert serine by error into a glycine position.

These ideas should not be pressed too far. Our discussion is naive sifice we have
madeno allowance for G = C pairs being stronger than A = U pairs, nor for stability
being affected by stacking effects depending on base sequence. Further experiments
are needed to allow correctly for these and other effects. '
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Fig. 2. Each vertical line represents a base. The dots on the messenger RNA show the phase in which
it should be read. The representation of the tRNA molecules has been greatly oversimplified. {A} The
tRNA in the FH configuration with the nascent polypeptide, P,, attached, sits on the mRNA making
five base.pairs. (B) The tRNA carrying the next amino acid, A, goes onto the mRNA in the hf configura-
tion, also making five base-pairs. (C} The polypeptide chair is transferred to the amino acid 1o give the
polypeptide P_ ;. (D) The tRNA carrying the nasceat peptide flips.to the FH configuration. The tRNA
which has given up its amino acid is now held by only three base-pairs so that it will shortly fall off,
givirg a situation similar to that of Figure 2A but moved along three bases. These figures are pusely
explanatory and show neither the correct scale nor the refative orientations of the components.
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been made into an ingenious game by Eigen {1973). It is thus plausible to consider
that in the primitive soup molecules existed not unlike the present tRNA mole-
cules (though naturally without modified bases) many duplicate copies of which were
produced from a nucleic acid template by some unspecified primitive copying
mechanism.

3. General Requiréments

There are a number of general requirements for a . primitive system of protein
synthesis. These are all aimed to reduce gross errors in the process while not
necessarily removing minor errors. For example, the message must be read fairly
consistently in the same phase since if the phase slips too often during the reading
the resultant polypeptide will differ too much from the ideal one without any
errors. On the other hand an occas;onal mcorrect amino acid will not necessarlly
be unaceeptable,

It seems likely that one such requlrement is that, at any moment, the partlcular
tRNA molecule to which the growing polypeptide chain js attached is bound to the
messenger RNA by sufficiently strong bonds such that the two will not usually
comie apart until the polypeptide chain is transferred to the amino acid attached to
the next tRNA. Otherwise polypeptide synthesis would be repeatedly interrupted
and, worse, would usually resume again at the wrong place in the message.

The tRNA attached to an incoming amino acid, on the other hand, need not be
bound to the messenger RNA so strongly and could perhaps come off and go on
again before receiving the polypeptide chain since this would only slow the process
rather than make a gross error in it.' A tRNA with no amino acid attached should
bind rather weakly, if at all, so that it will not mtcrfere too much with the syntheuc
process. :

- It is possible to devise several rather involved schemes whereby each primitive
tRNA was bound to the primitive messenger RNA by only the three bases of the
anticodon. Since such an attachment by itsell is unlikely to be stable one must
invoke complicated interactions between tRNA molecules, adjacent on the message,
in order to get a stable complex and in order that the rhessage be read systema-
tically in one direction. We shall not consider such schemes further here but will
instead explore schemes in which the tRNA holdmg the polypeptide chain 1s held
by 5 tather than by 3 base patrs.

4. Theoretical Assumptions

Our idea contains three main elements:

(1) That under the conditions then existing of temperature, salt, etc a tRNA
molecule making five base pairs with a messenger RNA (rather than the present
three) is stably attached for a sufficiently long time.

(2) That the anticodon loop of each primitive tRNA could take up twe con-
figurations. In the first of these {called by Woese (1970) the FH configuration
because it was.originally proposed by Fuller and Hodgson (1967)) the five bases at

the 3’ end of the seven base anticodon loop are stacked on top of each other. In .
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infectious DNA recombinant molecule should a laboratory accident
occur.

Our first witness this morning is Dr. George Pieczenik from Rutgers
University. T am going to call upon Mr. Hollenbeck, the ranking mi-
nority member of this subcommittee, and Representative from New
Jersey, for the purpose of making the introduction.

Mr, HoLuewsxrck. Thank you,ng. Chairman. Today and in the past
there hag been concern in the public about this issue. As we begin
our second phage of hearings today on the science policy implications
of this area of genetic engineering, our study is going to be expanded
to include, T hope, relevant testimony concerning evolution and epi-
demiology, subjects which have not been widely discussed before us
until now. '

In this regard, I am very pleased to have the opportunity to intro-
duce our first witness, Dr. George Pieczenik. He is a scientist at Rutgers
University, the State University of New Jersey. He has recently jogged
the scientific community with a researched and published theory which
questioned and challenged the entire basis for the current concerns over
recombinant DNA research and genetic engineering:

He has worked at the Cambridge Laboratory ofg Molecular Biology
for the past 6 years with such scientists as Francis Crick and Sidney
Brenner. Recently his position has been presented in the Journal of the
Origin of Life, and he has received recognition for that in several
science publications and other publications such as Time magazine.

[The article referred to follows:] - :






320

Food and Drug Administration regulations for the sale of any bio-
logic material. FDA has current authority to inspect that material
and make sure it is what it’s supposed to be before it’s sold in the
marketplace. B _ _ _

Mr. Brown. So there is 4 possibility—although we have many cases
of commercial exploitation-—that there would be a minimum of hazard,
of introducing a recombinant DNA molecule into the environment,
assuming that our purification processes were adequate?

Dr. Taior. Assuming the purification process was adequate, the
only problem will be an accidental release of that organism into the
environment, just as in laboratory experimentation. o

_This would not be a case where the company would want to delib-
erately release the organism into the environment. They would want
to separate the insulin and release that. -~ ... ~— . .. =

Mr. Browx. Well, I'm interested in this because I think much of our
thinking has been shaped by consideration of a situation in which the
actual recombinant molecule needed to be released into the environ-
ment in order to achieve the goal. . . R

For example, the nitrogen fixation situation would be in that class.
‘And maybe there are others. I have no idea really. But these classes
pose two substantially different kinds of hazard questions to the publie.

. Dr. Tareor. Absolutely.. = . R
 'Mr. Brown. The question I was going to raise is, what, degree of
precaution would be necessary to be sure that a recombinant DNA
molecule contained in a bacteria or any other substance, once released
to the environment, posed no hazard to the biosphere? = . . -

Dr. Tarrsor. Well, the current NIH guidelines prohibit the deliberate
release into the environment of any organism containing recombinant
DNA molecules. o A o

Mr. Brown. Right, But I'm posing the question in terms-of future
commercial development which requires that this be done. .

What processes would be necessary to insure safety? Iave we in-
vestigated this problem—because this is a much more complex prob-
lem than merely insuring laboratory safety : L

Dr. Wazrax. They've not been examined, and one can.think of
good examples, in addition to the nitrogen-fixing gene. ST

I should say, before I forget, by the way, that insulin as synthesized
in the recombinant DNA scenario would be different from present
commercial insulin, because surely it would be human insulin that
would be chosen for synthesis. Presently we rely on beef insulin, which
has a somewhat different structure. from the human product. So, to
that extent, it would be an improvement. . e :

But one could think of food proteins, single-cell protein, for. which
there’s a great need. I don’t see how you could avoid distributing the
organism. You might be using the whole organism as the source of
protein, because you could presumably engineer an organism which
had the minimum nucleic acid which is undesirable in that type of
product and the maximum of protein with the maximum of the es-
sential amino acids. o :

But there’s a whole range of products where as long as the contain-
ment facilities were good, there would be no disposal of the recom-
binant DNA molecules. Part of the pressure that’s coming from in-
dustry is due to the fact that they see very well—and have for many
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should be extraordinarily careful about releasing the products of these
experiments. : . ' ' :

On the other hand, I wouldn’t like to be challenged too much on
this one, but if one of the hoped-for examples were to come about,
namely that insulin could be synthesized by a bacterium, and the
bacterium was one that was so crippled that its survival outside the
manufacturing organization was virtually impossible, then T would
say there’s a good practical example. But that’s conjecture.

It’s very difficult to Jook more than a year ahead. :

Chairman Taor~NTON. I think that’s a very responsive answer. It
would depend entirely upon what the research showed. '

You are suggesting that if research efforts were successful in devel-
oping insulin, with a very weakened bacteriological agent producing
the insulin, this might be the kind of thing that should have an early
release? : ' :

Dr. Wurernawn, Yes. : _ -

Chairman THorNTON. I assume that nitrogen-fixing bacteria for
agricultural uses might be another example.

I have a great deal of difficulty in knowing what part of the dispute
is really conjectural and what research is presently being conducted
in the research facilities. ' : - :

We were told on Tuesday that the chromosome of a fish stretched
out might be 1 meter in length. You know, that’s an awfully long
. stretch of genetic information to be compressed in one cell. _

And if I understand the nature of the recombination efforts that
are now proceeding, you're splicing just & very select set of gene in-
formation, which might be just a fragment of that long pattern that

-consists of the instructions for building & fish, You’re dealing with
just one little fragment of that, and putting it into a bacteria.

Is that the present level of recombination activities? Can someone
help'me on that? - - S

Dr. Garrraxp, Yes, Mr. ‘Chairman, in general that is the type of
experiment that is being conducted right now. Taking your example,
it would ‘be taking a bit of the DNA out of that 1 meter of fish
chromosome DNA and putting it inte a much simpler system, such
as K. coli, where one would be able to study that gene, and perhaps
how it functions, in a much simpler genétic background, which is the
type of experiment which would be very difficult, if not impossible,
to do on a whole fish. o =

Chairman TaornToN, And the E. coli with the fragment of that
gene information implanted does not become a fish?

Dr, Garrraxp. No, it does not become a fish. But this is the whole
crux of the controversy, namely can one convey to that E. coli any
properties that could cause ecological damags. o

“Dr. 'TaLsor. The E. coli has a few thousand genes, and at the most

you're putting in one or two genes, in this instance fish genes. You
still have 99.9 percent E. coli and 0.1 percent added DNA, so you don’t
have a fish ; you have an E. coli which contains a little bit of fish DNA.

Chairman TzorwTon, Now, except for the fact that this is manipu-
lated—and the word “manipulated” has the word “man” in it, that
1t is man-caused, 1s this something similar to what happens when an
E. coli gene hag a mutation that alters that structure somewhat? Of
course that mutation may not be an addition of a particular gene;
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As you know, the proposed risk assessment experiment by Dr. Rowe
at NTH has aroused some local concern. It's g P4 risk experiment.

I would like to ask, with regard to-your statement, where those
organizations are, and who are the individuals or orga,nlzatmns that
are evaluating this kind of risk assessment ?

Dr. Wrkrax, The principal one that I have in mind is the European
Molecular Biology Organization Committee on Recombinant DNA
Research. We're in close touch with them, becanse the Secretary Gen-
eral of ICSU, who is Sir John Kendrew, i1s the director of the EMBO
Laboratory in Heidelberg.

They are constructing a P4 facility there, and that is one possible
site for some of the experlmentatmn

Chairman TrorxToN. Can you tell me what kind of experimentation
is proposed ?

Dr. WaeLax. They’ve discussed several. I think my colleagues here
might be more knowledgeable, because they’ve recently been in touch
with EMBO to share information.

Chairman TrorxToN. Do we have 8 volunteer to expand further on
this question ?

Dr. GarTLanp. Yes, Mr, Chairman.

I can’t speak speclﬁcally of the experlments which EMBO is pro-
posing to conduct, particulariy at their facility at Heidelberg, but in
this country the NIH is planning to sponsor within the next several
months a symposium on this whole question of risk-evaluation studies.

I think there’s going to be quite a bit of discussion as to what kinds
of experiments ought to be done to assess the risks. It probably does
not make much sense for people to be going off in different directions,
doing different kinds of experiments, if there is not a consensus that
when you get the answers that people are going to agree that they
were well-designed experiments that provided useful answers.

So the approach the NTH is taking, with the exception of one experi-
ment that Dr. Rowe is doing, is to have this workshop. And we are
poing to get input into that workshop from WHO, which has been
conductmg a survey as to what types of experlments different scien-
tists in Europe think ought tobe done.

Dr. WrEeLAN. I could give you, Mr. Chairman, for the record-written
statements of the experiments that are propmed taken from the
minutes of the EMBO meeting, and also our own COGENE-planned
experiments.

Chairman THorNToN. We will be. pleased to recetve those additions

.to your testimony, if you willsubmit them.

Without objection, they will be received for the record.

Chairman TrorxToNn. Dr. Gartland, Dr. Wald testified earlier this
]week that industry had shifted its pOSJtlon with regard to the guide-

ines

Are you in a- posﬂ;lon to evaluate whether such a shift oceurred, or
did you perceive such a shift in position ?

Dr. Garrraxp. No; I'm not really in a pOS1t10n to comment on that.
L have not perceived any great shift.

One of the problems is that industry in this country, specifically
with the recombinant DNA problem, has difficulty speaking with a
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- Chairman THornToN. We were reminded at an earlier set of hearings
that Mark Twain not only had comments about being talked to death,
but commented that Wagner’s music was not as bad as it sounded.
[Laughter.] ' ' _ ' o

I 'wonder if we may be faced with that same kind of problem in
connection with the area in which are dealing. There are serious prob-
lems to be considered, which require application of our best abilities
to think and to study and te evaluate the problems, not only as they
relate to one particular section, area, or city, but to all nations of the
world. We do thank you for your presentation. '

- Do you have further comment with regard to that?

Dr. Warrax. I think that a realization of the global nature of the
problem is coming, and I'm very encouraged by what I've heard in this

‘morning’s testimony from Dr. Fredrickson. I know that they’re very

anxious to take action at the international level. They have funds,
and we hope to work with them.

But I do wish that the temperature miglht drop a little, and T think
there’s a good deal more fever in the United States than oné sees
elsewhere. The mood elsewhere is calmer. It is a question of taking
practical action to determine what are the risks, because one can go on
debating forever—and the analogy Dr. Fredrickson used about the
railway trains in Kansas is a good one. And it’s time to determine
what are the risks, and hopefully remove some of the fears that people
have raised.

Chairman TwaorNtoN. Thank you very much.

Mz. Brown ? . -

Mr. Browx. Dr. Whelan, T appreciate your statement. T think that
there has been a tendency to give insufficient emphasis to the interna-
tional aspects of this problem, and you help us to focus on that.

You interjected a comment in your statement that we did not need
a crash program in this research, but a period of long and careful
development, The question that that raises is, how do we in this
country particularly, where there is substantial private sector interest,
as well as Government interest, bring about a carefully planned pro-
gram of long and eareful development instead of a crash program?

I'm thinking here of a situation where a private research organiza-
tion sees a promising commercial development and wants, and has the
capability, to devote substantial resources to it. And then of course
for commercial reasons they don’t want to reveal precisely what
they’re doing, and they make a breakthrough and they want to reap
the benefits of this breakthrough. ,

What tools do we have available, in comparison to the more-
eontrolled economies, to bring this into a pattern of long and careful
development instead of the possibility of sudden and rather dramatic
spurt in a particular—and possibly very narrow-—area, but still an
important area ? '

Dr. Waeran. I am very sympathetic to industry’s problems, and
T hope that their problems can be solved. If there are practical bene-
fits from this research, one would like to see them put into practice.

What I meant in saying that T don’t agree that a crash program is
needed is that if one introduces legisiation too hastily, legislation
which doesn’t have sufficient flexibility, this may hamper the possible
development of the practical benefits of this kind of research. It may
also hamper the progress of research in laboratories.
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that an attempt. should be made to require that-original papers published in scientific
journals contain an indication of the containment facilities used.

. M.F, Singer gave an account.of the events which had taken place recently
in Cambridge, Massachusetts In relation to an application for the reconstruction of a
series of laboratories at Harvard University to provide a P3 facility. She explained the
need for scientists to be aware of such problems and to take appropriate acicn to
ensure that the public were better informed about the work being done and of the
risks, if any, involved. . '

U.5.5.R.

G.P. Georgiev stated that there Is at. present no state or scientific
committee for the regulation of experiments. There is a national committee forming
-under - the chairmanship of A.A. Bayev with: representatives of science, medical
science, and of the Ministry of Health. It can be expected that the NIH guidelines will
be followed. Some work would be carried cut on mammalian genes under P3 and P4
conditions. A P4 facility was being constructed in his institute, : i

He suggésted that.it would be useful tohave one global committee, so as to
provide one set of international guidelines,

W.B.0.

K. Btigel .said that the WHO Sub-Committee on Safety in the Handling of
Microorganisms and Cells employed in'Research had a major global responsibility, but
was not concerned with technical detail. Information on benefits and risks would be
collected, synthesized and.disseminated; the Organization has a special duty to inform
developing countries (see Annex 5).

There would be an expert group to advise WHO continuously on all
international aspects of laboratory safety and emergency services. A consultation
would also provide information on the benefits and applications of recombinant DNA
research in medical sciences.

He suggested that a number of fields relating to tropical parasitic diseases
had been neglected. He drew attention to some of the areas in which there might be
some overlapping between WHO and an ICSU group if formed.

Switzerland

_ W. Arber (Annex 6) explained that the freedom of scientific research was
maintained in the hands of scientists who made the decisions with regard to the degree
of risk and type of experiments allowable. In general the draft NIH guidelines were
followed, He indicated, however, that there were some problems with respect to the
industrial research using recombinant DNA. .

France

E. Wollman summarized the situation in France (see Annex I}, Two
committees have been formed, one moral-ethical, the other a technical control
commission. All research done in the recombinant DNA field is submitted to the latter
commission which uses the draft NIH guidelines. Research grants will not be allocated
until after thé proposed research has been submitted to the commission which defines
the safety conditions under which it should be conducted. Both the project leader and
the head of the academic institution in which the research is carried out have to agree
to follow the recommendations of the commission. A local safety committee ensures

12
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1. Reports on Activities of Other Qrganizations Studying Recombinant DNA
’ E'uropea.n Molecular Biology Organization {EMB))

J. Tooze reviewed the situation in EMBO, whlch has a Standing Advxsory
Committee on Recombinant DNA, This provides techmcal advice to research councils,
national groups, institutes, etc. The Committee will meet to reconsider the NIH
guidelines and the report of the (U.K.) Williams Committee. As an interim measure
the EMBO Committee has recommended that the NIH draft guidelines be adopted.

The Committee intends to establish a voluntary registry of recombinant
DNA research in Europe,

J. Tooze had summarized the situation for EMBO and of other European
committes in Annex L.

Buropean Science Foundation (ESF)

J. Tooze explained that the ESF provides a forum for research counciis and
academies from'17 European countries. It has established an ad hoc Committee on
‘Genetic Manipulation with the tasks of surveying European initiatives relating to
recombinant DNA research and considering the scientific, social, legal and
philosophical implications of this research, so as to facilitate the development of a
common European attitude. This ad hoc Committee cooperated closely with the
EMBO Committee, and had also suggested as an interim measure the adoption of the
draft NIH Gu.ldelmes.

In response to a question as to what ICSU might do that was not bemg done
a.!ready, J.C. Kendrew suggested it could provide a useful function in (i} evaluating
guidelines and preparing a set of principles for workers in this field; (ii) assisting in
ensuring the availability of suitable strains and materials; and (iii) helping in the
provision of training, especially to scientists from developing countries.

Pederal Republic of Germany

H. G. Zachau indicated that the Deutsche Forschungsgemeinschaft was the
main agency concerned in the BRD. There is a Commission which includes in its
membership scientists from various biological disciplines and, as guests,
representatives from ministries, industry and the lay public. For the time being no
legislation is being prepared. He .provided a written report (Annex 2} About 40
questionnaires had been returned for the preparation of a registry. The next meeting
on 13 July would consider among other things, the NIH guldelines. There is however a
Law on Contagious Diseases which ‘might provide cover for some types ‘of
experiment.Projects would only be funded if the guidelines were adhered to. He
expressed some concern about the duplication, even triplication' - of some of the
initiatives and suggested that if ICSU created a commitiee it should be a global
techmcal committee and leave general questions to other natlonal and regional groups.

J. Tooze drew attentmn to an application in- Germany by a British company.
for a patent involving recombinant DNA. There was a discussion on the guestion of the
patenting of the results of research on recombinant DNA. This showed that patents
had been applied for in several countries.” M. Singer explained that some universities in
the U.5.A. take out patents to ensure either that the subject of the patent can be used
freely cor that the money from patent rights can be utlhzed for worthwhﬂe causes.

10
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Information Services

This would require the recr.'uitment'_in whole or in part of

the services of a qualified scientist and a secretary. Their

-salaries plus the costs of collecting, maintaining and distributing
information are estimated to be: ' $ 50,000

Technical Services

(a} Maintenance of a strain collection, including materials,
handling, part-time assistance, the cost of distributing
strains, plus a $ 2,000 investment in equipment in the first

year would cost: : ' $ 18,000
(b) Support. of the clening experiments - 15,000 -
: 20,000

Training and Education

The annual budget would provide for one 3-week training course
for 20.students, fellowships for 5 trainees to attend courses and ‘
two 3-week lecture tours: _ _ _ $ 75,000

Total annual budget $ 167,000 -
$ 172,000
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(b) Bvaluation of hazards

The hazards are at present conjectural and more information is needed
to evaluate them. It is therefore important to stimulate investigation
of the possible existence and extent of such hazards and to distribute
information relevant to the revision of guidelines for the safe

performance of this research,

(c) Bthical and legal issues
This research has evoked discussions on various legal and ethical
issues. Information on such debates occuring in one place should be
disseminated because of the possible relevance to discussions of similar

issues in other areas of the world.

(d) Physical, chemical and biological contaimment for safe conduct
of experiments
Infermation on gi.lidelines and containment procedures should be made
available to the scientific commmity for-the.uniformliy safe conduct

of this research,

(e) Sources of technical advice, eguipment and materials

Research on recombinant DNA molecules is a rapidly changing area
- of scientific investigation with opportunities for deve[dpment of new
*‘technologies. Information on sources of technical advice, equipment; :
enzymes, host-vector systems ete, should be made availabie through

-a central archive,

- (f) Laboratories engaged in research on recombinant GNA molecules”
A world-wide registry should be established of aboratories engaged

in this research, indicating the nature of the experiments bemg
conducted and the number of individuals engaged.

.(g)Publication of research
' The Committee should ‘encourage the inclusion, in all publications
dealing with recombinant DNA, of a description of the physical,
chemical and biological containnient procedures practised, to aid and

assist others who might consider repeating the work.
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A ProPosAL To CONSTITUTE A SCIENTIFIC COMMITTEE

oN RECOMBINANTZDNA ReseArcH (SCORD)

l. PURPOSES AND OBJECTIVES

SCORD shall be a Scientific Committee of ICSU established for the following
purposes: . . o '
a) to serve as a non-governmental, interdisciplinary and international
council of scientists and as a non-governmental source of advice for -
the benefit of governments, governmental agencies, scientific groups

and individuals, in respect of research on recombinant DNA, the practical
benefits that may be derived therefrom and the need for such research
to proceed under appropriate and generally agreed safeguards.

b} to assemble, review and generally make availé.ble information on
safegua'rds, containment facilities and other technical matters.

c) to foster opportunities for the training of and international
scientific exchange between workers in the field.

d) 1o make itself available as a.medium through which the many
national, regional and other international bodies with interests in
recombinant DNA molecules may communicate,

e} to take note of the widespread concern over the possible deliberate
or inadvertent dispersal of agents constructed by recombinant DNA
techniques, to be vigilant regarding such possibilities and to attehpt
to foster public discussion of these situations should they arise.

II. MEMBERSHIP
The composition of SCORD should be as follows:

(a) One representative designated by each international union federated
in ICSU which desires to participate in the work of The Committee.

(b) " Further members shall be appointed by the General Assembly in order

-y . -
+*
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functions under the direction of the newly introduced DNA,

in the field of medicine this new technology opens up the possibility of
dealing effectively with genetic disease, and of using bacteria to synthesise molecules
of medical importance, for example human hormones and antibodies. In agriculture we
see the possibility of transferring to crop plants the genes of micro-organisms which
cause the fixation of nitrogen. - In industry we see the possibility of creating
microorganisms specifically designed to synthesise food protein, and other important
natural products. .

: The concern stems from the fact that at present we are not able to predict

in detail the behavior of new forms of life which are essentially hybrids between
species that do not normally exchange genetic information. This concern, shared by
the molecular biclogists themselves, led to a self-imposed limitation on the
exploitation of these new genetic techniques, while guidelines were drafted to regulate
the safety conditions under which this work should proceed.

The concern, which was first expressed in the U.S., was also shared by
scientists throughout the world.. Numerous national, regional and international
committees have been established to monitor and control the conduct of this research.
Because of the global implications of recombinant DNA research it seemed appropriate
that ICSU should examine what role, if any, it should play. A meeting of experts was
convened at Schloss Laxenburg by the ICSU Executive Board and it recommended the
establishment of an ad hoc committee to carry out a study and to report. The
General Committee endorsed this proposal and the ICSU ad hoc  Committee on
Recombinant DNA Molecules was established on 20 September 1975 under the
chairmanship of W.J. Whelan (U.5.A.). The Bio-Unions and other bodies were asked to
recommend persons to serve on the Committee and the other members appointed by
President Brown were;

W, Arber (Switzerland) E. Reich (U.S.AJ)

F.W.G. Baker (ex-officio} M.F. Singer (U.5.A.)

R. Curtiss (U.S.A) . © Y. Tazima (Japan) . .
G.P. Georgiev (U.5.5.R.) J. Tooze (B.R.D., Secretary)
1.C. Kendrew (ex-officic) . E. Wollman (France)

K. Murray (U.K.) . -H.G. Zachau (B.R.D.)

In addition the International Cell Research Organiéation appointed C. de Duve as
an observer and the World Health Organization sent K. Bogel as an observer. C. de
Duve was the only person unable to attend the ad hec Commlttee Meeting.

The herms of reference of the ad hoc Committee were to study and advise
on the following aspects of research on recombinant DNA:

{a)} to observe the development of publ:.c opmions and governmental
actions in relation to research on recombinant DNA. To serve
as a support to national and regional scientific groups in
their efforts to ensure the drafting of appropriate guide-
lines for research in this area. [This may initially be .
largely a *watching brief*, depending very much on future
developments in individual countries and areas. It is hoped
that these developments will provide favourable precedents,
but if not, there might be a need for strong. and autho::.tatzve
rapresentation at the highest possible .Ievel

b} #£o collect .information and to act as a central source of
information on the following topics:
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international scene; if others will do them, or if we can eata.lyzé others
to do them, we'll certainly be happy. We have no wish to try to take

on everything, ~ =

But, first of all, in talking about the things that we’d like to see
done, given our premise that the research should continue, we would
like to help secure universal agreement to safety guidelines and to
assist in securing harmeonization of guidelines so that there might
emerge an international code of practice, not so compromised by indi-
vidual exceptions as to become a set of pious hopes. o

We hope to act to link and bring together the many national and
regional bodies acting in the field, and be a means through which
they can communicate. We see also a clear and pressing need for
good training in safety measures to be available wherever the re-
search might be carried out, and we hope to work with the World
Health Organization to this end. ‘ o

~'We also see a need for the wide availability of good training in
the technology itself; not just in North America and Western Europe,
and we will work with UNESCO and other bodies to this end.

I go along with Mark Twain that it’s a terrible death to be talked
to death. I feel we have to-move away from the present situation where
the main tools of debate are guesswork; intuition, prejudice, and con-
jecture. We see the need to conduct risk-testing experiments, designed
to examine the reality or otherwise of some of the alleged hazards.

We are in touch with organizations which are already planning
such experiments and we have our own panel of experts now planning
experimental protocols, for experiments which are not presently
planned by other bodies. ' S T ey

We also see the need for a thorough examination of the ways in
which industry might use this technology on a large scale, with safety
and with due respect for industry’s need to protect its discoveries.
I hope that COGENE will succeed quite soon in organizing a dis-
cussion meeting in a representative international context. I already
have a potential financial sponsor and a potential national academy
to act as a host. ; C
- My own input into your deliberations then is'to express the hope
that actions be generated at the international level, a relatively ne-
glected aspect, I think, of the debate on recombinant DNA. I am
personally convinced of the need in the United Stites for Federal
legislation that will give the NIH guidelines the force of law in
all laboratories and that there shon'd he adequate public disclosure
and public serutiny of the details of planned and ongoing research.

T hope that the legislators will be sufficiently enlightened to build
flexibility into the regulations so that these may be changed with
the advent of new knowledge. ' o

Tn this regard T'd like to refer to the admirable report prepared
for you by Dr. McCullough. Looking there at a quotation frem Dr.
John Platt, T'd like to take exception to this comment, because he
seems to be calling for a crash program to provide solutions to some of
the problems. He uses the analogy for the need in World War II
for improved antisubmarine warfare. o _

I happen to have worked in that nrogram in World War II, and
T think the analogy is wrong. Recombinant DNA research may trans-
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Nevertheless, the keen interest of so many. of the member unions of
ICST in recombinant DNA, and the proven effectiveness of ICSU in
coordinating scientific activities on a worldwide basis prompted, first

* of all, a study to recommend or not recommend whether a committee

should be created. I was the chairman of that ad hoe aroup.
T would like to submit for the record, Mr. Thornton, a copy of the

‘report of that group that proposed the formation.

Chairman TraorNTON, Yes, we have that printed report as part of
the material which has been submitted to 18, and we will receive it for
possible inclusion in the report of these hearings, without objection.

Dr. WreLax. Thank you.

1t also refers to annexes, which are rather bulky, but which are avail-
able, that to provide a very thorough study of the state of the tech-
no%otry and governmental actlons around the world as of the mlddle of
1976

Despite, as T have alreadv referred to, the many committees a}ready
in existence, this stndy group felt that there was a need for a truly
international, interdisciplinary, nongovernmental, and apolitical body -
that would help to solve some of the problems and would take appro-
priate initiatives.

This recommendation was accepted, and when it was accepted the
general assembly of TICSU deliberately widened the terms of refer-
ence of the committee to inchide genetic experimentation in general,
not just recombinant DNA research taking the line that we are inter-
ested in genetic experimentation in orenem] Often the different tech-
nologies are simply means to a common end, and there would be little
point in having a committee, a separate commlttee, for each branch
of genetic mampulatlon We begin with one committee which has
wider terms of reference, hut certamly will initially concentrate on
the recombinant DN A aspect.

The members of COGENE come from the major nations involved
in recombinant DNA research and include representatives of seven of
the member unions of ICST that have a cloge interest in the results
and applications of the research. Individuals who are members of the
committee inclnde: Paul Berg, whose name is well known to you;
and someone who was also mentioned this morning, acade,mlclan
Alexander Bayev, whoisthe chairman of the Soviet Committee.on Re-
combinant DNA Research.

- The potential usefulness on the 1nternat1ona1 seene of this new non-
governmental committee is attested to by the fact that UNESCO,
FAQ. and WHO have appointeed observers to attend the meetings of
COGENE, with the possibility of giving financial support to some of
the actwltles that we have in mind.

_In creating this committee, ICST did not have it in mind to preside
over the banmncr of research on recombinant DNA. Rather, ICSU
wishes to see the research proceed, recognizing at the same time the
widespread concern at the potential hazards, and the complex moral,
legal, and ethical issues for society that have been opened up by this
new field of seientific endeavor.

I referred to the fact that I, myself, have not engaged in the re-
search, but T hope I can help your serutiny of the issne and without
being redundanf if T pass on some information about what we hope
to do, making those remarks in the context, of the impressions that T
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Is that correct? : : _ .

Dr. Freorrcrson. We are cognizant of that, and we certainly want
to present every opportunity for their invelvement, and we will.

_Chairman TrornTON, Especially with regard to this Program Ad-
visory Committee, which is in the process of now revising the guide-
lines. The public is involved in that, is that correct, sir?

Dr. Freprickson, The Director’s Advisory Committee meetings are
always open to the public. The meetings of The Technical Recom-
binant Advisory Committee are-also public. '

. Chairman TrornTON. Any questions, Mr, Dornan?

Mr. Dorxan: No questions, %Ir. Chairman. ‘ :

Chairman TraornTON. I'm going to invite Mr. Wydler, if you have
any questions—— ) . . C .

Mr. WypLer. I have no questions, Mr. Chairman. I appreciate it.

Chairman Tror~xToN. Mr. Yeager?

Mxr. Yracer. Just one, Mr. Chairman.

MadV?We have permission to request some further information for the
record o : .

Chairman Trorxrox. I will ask, Dr. Fredrickson, if you would be
willing to respond to such written questions as we may submit?

Dr. Freprrorsow. Most gladly. I°d be pleased.

Chairman THornTON. In recognition of your schedule, we would like
to invite you to continue to remain onboard if you can do so, but if your
requirements are otherwise we will now proceed to the next witness,
Dr. W. J. Whelan, Perhaps your other companions may remain if it
is necessary for you to leave. -

Dr. Freprrckson, Thank you, Mr. Chairman. I regret that I do have
to go. .

Chairman TrorrToN. May I then express, on behalf of our subcom-
mittee, our deep appreciation to you for your fine presentation and
your responsive answers to our questions. Thank you, Dr. Fredrickson.

Dr. FrepricksoN. Thank you, Mr. Chairman. _

Chairman TrHornTon. Qur next witness is Dr. William .J. Whelan,
chairman of the department of biochemistry, University of Miami
School of Medicine, Dr. Whelan helped to organize a very successful
symposium in January of this year, which was cosponsored by that
university and the Cancer Research Institute on the topic of molecular
cloning of DNA and genetic manipulation as it affects the cancer
problem. . '

We've asked Dr. Whelan to appear today, since he also serves as the
chairman of the Committee on (Genetic Experimentation, a scientific
committes established by the Imternational Council of Scientific
Unions. ' o . )

" 'We hope, Dr. Whelan, that you’ll be able to provide us with informa-
tion on foreign nations’ considerations of the DNA recombinant
molecule research issue. We appreciate very much your attendance.

“Youmay proceed. '

[A biographical sketch of Dr. Whelan follows:]

Dr. WILLIAM WHELAN

William Joseph Whelan, Ph, D, D. Se., 52 years old, Professor a',rad. Ghairg:aan_',
Department of Biochemistry, University of Miami School Qf Medlm_ne, Miami,
Fla. Dr. Whelan is the General Secretary of the International Union of Bio-
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Could you give us just a quick answer to that, and ma.ybe we could
follow it up in more detail in some other way ?

Dr. Freprickson. I believe that is absolutely essentml The NTH
guidelines, which, under the proposed legislation would be promul-
gated as the pmhmmary or initial standards, contain a prohibition
against the deliberate release of any recombinant product into:the
environment at this time.

Clearly the time will come in avrlculture. if it works there—and
undoubtedly in other aspects of mdustry_when the decision point will
have to be crossed, when do you release? And we're going to need an
extraordinary amount of wisdom in developing criteria which will
determine whether that should be done or not. It is not too soon to
begin to worry about how that form of I‘BO'LI]‘ltIOIl is actua.lly gomfr
to be handled. e

Mr. Brown. Thank you, Mr. Chairman. :

-, Chairman Trorxton. Thank you, Mr. Brown

Mr. Hollenpeck ¢

Mr. Horrexpeck:. Thank }ou, Mr. Chairman.

Dr. Fredrickson, on the subject of guidelines, certain groups have
claimed. that the development of your rruldehnes represents a con-
flict of interest on the part of some of the seientists involved in the
drafting because those same scientists may be h‘rel conductmg the
research. .

Can you address yourself to that accusation? ‘

Dr. Frenricxson. A portion of the scientist members on the tech-
nical committee that put these guidelines together are actually en-
gaged in molecular biology ; some are not.

The content -and faubstfmce of the gnidelines is so e*ctraordmarlly
technical that it would be absolutely anossﬂ)le not to have experts
who are engaged in the worle themselves primarily concerned ‘with
the development of the guidelines.

T think that our obhg‘ttlon is that the rest of us, who are in a sense
all lay people—even though we may have scientific backgrounds—but
lay people in this area of molecular biology, must take gremt care that
our opinions are as well informed as possﬂole There should be oppor-
tunities for the public to have a view of the people who put the guide-
lines together, because if we don’t understand the substance, we can
very often judge those that put them together and the sincerity of
their determination: to protect a broader interest than their own.

It was on this basis that we had a hearing, a widely announced pub-
lic hearing, at the time these guidelines came forward. And it is why
we have responded carefully to a whoie range of comments. -~ ~

T think that from the beginning, we have engaged the public in
the-opportunity to know the full %)‘1313 of the constl uction of these
guidelines.

As you may know, the NIIT took care to pubhsh in this thlck yellow
book [indicating] the complete hearing record of that public hearing’
in February 1976, and all letters to me thereafter concerning the na-
ture of the cru1dehnes And we shall do the same with the succeed-
ing documents so that there is available o all people, regardless of’
what they think; a clear understanding of what was the 1mture of the-
input on which these decisions were basecl :
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develop some of these scenarios, purely as a means of stimulating
further thinking about this matter.

Dr., FREDRICKSON Indeed, I agree with you, Mr Brown. We have
engaged in that privately. We have refrained and resisted the tempta-
tion to put too many of them into environmental impact stateinents,
simply because we have no way of assigning any probability to those
scenarios.

But we hope that we can begin to develop a basis for doing that as
this information unfolds. |

Mr. Browx. This committee, is realiy not so much concerned with
the regulation of recombinant DNA research as it is with the broader
seience policy issues involved. That is the reason for my questlon

- Dr. Frepricrson. Yes.

Mr. Brown. And, frankly, T don’t know how we get at these issues
except to pursue some rather simple procedures of using all of the
knowledge that we have and the best minds that we ha,ve, to avoid as
many future accidents, as well as present la,bora:tory accidents, that
Wa can.

Dr. FREDRICKSON. T am quite symp athetic to the oonumtt,ee S pomtmn
in this regard. | _ .

Mr. Browx. Thank you. .

Chairman THorwTox. Thank you Very much M. Brown .

I do understand that during the past Congress a group of 25 or 30
Congressmen-did petition the Office of Technology Assessment for an
assessment of the kind that has been deseribed. T don’t think that that
work has progressed to the point of expressing any conclusions. In fact,
if T understand correctly, that they are still trying to declde exa,c:tly
what issues they can address in that group.

Are you familiar with the OTA assessment procedure at a,ll Dr
Fredrickson ?

Dr. Freprickson. T'm qulte familiar with OTA Mr. Thornton.

Chairman TuorNTON. Are you familiar with this petition?

Dr. Freprrcrson. I'm not familiar W’lth whether they are mvesrbl
gating this particular issue. . . :

Chairman THorNTON. Mr. Yeager? :

Mr. YEacer. I think they are in » the situation, Mr. Chalrman, Where,
as you mentioned, are simply trying to develop a proposal that would
" make some sense of the areas in which they might conceivably make
a contribution. But that has not been developed to the point where it
has been brought before the Technology Assessment Board for the
Board to dlscuss, as to whether they should or should not do it.".

Chairman TrorroN. Thank you.

I would like, if I may, before recognizing Mr. Ho]lenbeck for ques-
tions, to accept one quotation which is in the prepared statement which
you have submitted, and to eall for such additional comment as may:
be appropriate With regard to that. This quotation is from the interim
report transmitted to HEW Secretary Califano on March 15. -

The Secretary in releasing the report on March 16th stated that
and I quote:

Legislation in this area would represent an unmsual regulation of acthtzes

affecting basie science. But the potential hazards posed by recombinant-DNA
techmques Warrant such a step at thls hme

He went on to say:
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- This week “60 Minutes” had an example of a plant in Texas where,
if there were not deaths, there were severe illnesses, The Kepone situ-
ation is an example. : : : , .

Is there a difference in kind between the hazards reflected by this
kind of research and the hazards reflected by recombinant DNA
resegreh ¢ - ' . -

Dr. Freorickson. 1 suspect that the kind. of definition you are
using, Mr. Brown, by that there are not great differences.

- You ask the question in terms of “Can as much harm be done by the
introduction of a chemical, a single chemical, into the environment as
might be done by recombinant DNA. techniques?” It is my informed
guess and 2 value judgment that the introduction of some chemicals
might be much more harmful or widespread in their effect. ‘

Mr. Browx. What causes the difference in our attitude toward
recombinant DNA and chemical R. & D.? :

Oristhere a difference? Maybe I'm assuming too much. -

Dr. Freprickson. The difference is rooted in fact that you might
be able to create new organisms that would be dramatically differ-
ent from what you would get through either mutagenesis or by breed-
ing technigues, and that such a new organism might take up a new
niche in the environment. This type of thinking has led to great public
interest in recombinant DNA technology. : _

There are also romantic reasons why I think we are more concerned
about recombinant DNA. techniques, because there is a confused and
mistaken public perception that the use of these techniques will lead
automatically to different kinds of so-called genetic engineering, to
the cloning of one species of man. These are truly romantic distor-
tions of the capability of such techniques at the present time, and
have no relationship to the intent for which they’re now being used.

I think that perhaps it is both of these things that have led to this
extraordinary degree of concern about recombinant DNA techniques.

Mr, Broww. Modern science and modern man, in the pursuit of
efficiency and progress, have practically concentrated biological devel-
‘opment on a very small number of food plants and other useful plants,
on the order of a few dozen out of thousands of plants that constitute
the genetic pool. o : _

There is some indication that this may pose future hazards for man-
kind, that as we lose the diverse strains in the geneti¢ pool and con-
centrate on these genetically superior types that we have developed,
we may find ourselves running into real trouble sometime. -

Now, there’s no hazard involved in the kind of research that pro-
duced these—at least none that I know of—in the laboratory, yet
maybe the future of man’s health on Earth is threatened by it.

f the worst catastrophe were to occur and we were to lose the
genetic diversity thab exists in the biosphere, what does this say to
your concentration on laboratory safety as the only factor to consider
in dealing with DN A, recombinant DNA research ? _

Dr. Frevriceson. Well, I think you are quite correct. We've already
learned from the tragic experiments of a social sort in Germany in
‘the forties about the concentration on single genetic species, and we
know from many practical examples the virtues of hybridization.

I suppose from the laboratory standpoint, it is that the ability to
use recombinant DNA techniques that maximize the capacity for
hybridization. : : . : '
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Dr. Freprickson. I qmte agres with that. The presumed or hypo-
thetical hazards of the 'use of these kinds of techniques do not know
any international bound?lmes, 50 what oceiirs in one part of the world
could easi ,aﬁ'ecb all parts of the world, and thus conformity and
uniformity’ is extremely desirable, In fact it’s necessary, if this is not

to become 2 charade.

As I indicated before, I find—and so do many others—that there is
ample evidence throughout the scientific community of agreement to
a certagéld get-of standards, the willingness to ablde by guldelm%‘, to be

Ia;

I think bhat the steps that must now occur toward progressiontoan -
international agreement are wise. and rational actions here in this
country, and in those other countries that are the leaders of the scien-
tific community that will offer effective and usable mechanisms that
could be adapted to every country There will be some dlﬁ’erences, of
course, w1th1n laws,

This is now an exercise in international law which is far more diffi-
cult to achieve than legislation within national boundaries. Neverthe-
less, the adoption of a sensible mode of dealing with this problem here
will have a dramatically helpful effect, in my view, on the ability of
other countries to persuade t! emselves, their scientists, their govern-
ments, and their. people that here 1s a mode of regulation which can
be used everywhere.

We are close to uniformity in the guidelines that are now - extant.
Only a week ago, we established through continuing conversations
Wlth molecular biologists in Britain and Europe a first meeting on
the definitions of physical containment that are so expllc1tly spelled
out in the NIH guidelines. Our-aim was to begin talking: Can we
develop a completely common language so that one set of escnptors
will mean the same thing in every laboratory around the world that
might employ recombinant DNA techniques? :

We have some distance to go, as is common in seeking dlplomatlc
solutions, in coming to agreement. But I see encouraging signs that
agreement will be possible. And, while this was a'trial which mvolved
only members of the European Economic Community and the United
States in very informal discussions, I'm convinced that through the
WHO and through the International Council of Scientific Unions, we
have the capability for involving other countries.

I think it depends very much on how well we carry off this dehcate
exercise here at home.

Chairman THORNTON. Thank you very much for that observation: .

‘Mr. Brown? -

Mr. Broww. Dr. Fredrickson, as Mr. Thornt()n has pointed out,
scientific effort to modify gene structures is not a new situation in this

country. It’s reflected in hybrid corn and high-yield wheat and race-

hotE8s dnd show dogs and a lof.of other things.

Is this not correct ?

Dr. Frepriceson. That’s quite true, Mr. Brown..

Mr. Brown. The difference between that and the recomﬂ:nnant sﬂ:ua-
tion is what? The time scale? We can.now do it immediately by the
proper gene manipulation ¢

Dr. Freprickson, Yes; there is a dlﬁ‘erence in time scale, that is,
one may be able to do it on- command within the laboratory setting.



Finally, I want to note that biomedical research is entering « new
era in its relationship to society, as represented by the debate over this
legislation. Research is passing from an extended period of relative
privacy and autonomy to an engagement with what must be called
new ethical, legal, and social imperatives under concerned- public
scrutiny. o e o A
- The National Institutes of Health have responded to these concerns
b_y requiring the formation of review hoards to oversee experimenta- -
tion involving human subjects, animal care, and most recently for over-
seeing DNA recombinant experiments. Similar bodies may. soon have
to oversee other hazardous laboratory work. - . . o . .o

_These responsibilities are ineseapable adjustments to the rising de-
mands for public governance of science, though this need not—and,
indeed, I think should not—go beyond what 1s clearly required for
publi¢ safety, lest we inadvertently impede successful research and
hamper creativity. ERE o S

In the main, the progress of science will continue to depend on the

“initiative and insights—call it inspiration, if you like—of individual
~ sclentists. : .

Thanlk you, Mr. Chairman. I shall be delighted to answer-any fur-
ther questions you.or the committee might have.. .. o

Chairman TaorNToN. Thank you very much, Dr.. Fredrickson, for
your excellent presentation, and for the longer presentation which has
been made a part of the record. L G

At the outset, I would like to ask one question which was addressed
to previous witnesses, and that is: What 1s the rationale for drawing a
distinction in regulatory policy between recombinant DNA molecule
research and other forms of genetic engineering or genetic manipula-
tion which, while they might not meet the precise scientific definition
of recombinant DNA research, could, if I understand. it correctly,
result in many of the same hazards which are perceived by the public
as being consequent upon DN A research? - : -

T submit, for éxample, the General Electric experiments which m-
volved the transfer of plasmids which had not been recombined into
other bacteria, and which did have an effect upon the gene structure
of the host bacteria, but was not, as I understand it, technically re-
combinant DNA research; yet it seems to have many of the same
consequences? : _ . o -

Can you comment on how and why such a line should be drawn ¢

Dr. Frepricrson. Yes; that’s an extremely important question, and

~one which has been a matter of concern to all of us who both do science

and must be responsible for some of its administration. . .. )

I shall answer the question primarily in this way: As one deals with
the many aspects of genetic recombination, one comes to the realization
that there is almost.no boundary to this problem. As you are aware,
there ‘are techniques other than recombinant DNA for changing the
genetic material in species, simple breeding between-members of the
same species is'one example. I suppose the most outrageous example
is springtime itself, which is a fortunate, recurrent exercise In recom-

“bination, which is almost beyond. control, and clearly is something

which. is an example of the recombination which has resuited in our
being what we are today. . : : .
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Respectfully submitted,

A Koo ,%m/

Burke K. erman, Ph.D,
Staff soientist'
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(c} Whether or not:a strain of bactezia should be
sought and studied te replace E. coli as the
subject of most'reéombinant DNA experiments
before'this work be allowed to proceed.

(d) Whether or pot -an "eordinary” or normal, non-
hazardous gene from one organism might become
déﬁgéfbushif*expreSSed in the wrong placé:and
wrong tiﬁe-in the wrong brganiém-(thié‘important
question-was virtually ignored;by the advisory
committee) . ) .

A legislative-type héaxing conducied bﬁ'HEW is the best
 forum for full consideration of the issueszraised_by recombi-
nant DHA research and technology: In effect, such a hearing
would @mount to a broad-based public review of the existing_N;H
guidelines and would permit open. debate on'issues-given little
of no attention by the RIH Drafting CQmmitfee or. the office'of
the directer.. Whether the activity.is trangportation of
recombinant DNA materials, research, commercia; pro&uction or
use in the environment, REW has tﬁe authority to .regulate
corporations and scientists whether oz not they receive federal
regearch support. . Therefore, it is highly appropriate for HEW .
o hold such a hearing. '

B. Final Requlations Governing All Parties Engaged

Promulgation of the NIH guidelines reflects a consensus
that recombinant DNA ¥esearch and tecdhnology pose a sufficient
hazard to the public health and the environment to reguire the
prohibition of some experiments and the. imposition of séfety
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“Although this meeting was mot well publicized, many
scientists, public interest groups and 1§ymen.were invited to
attend and to comment of thé guidelines. Additioﬁal input was -
sought from these same individuals dquring the two-month' period
£61lowing this meeting. ‘A coﬁsiderable body of material was:
received by commentators by the office of the Director of NIH,
and is summarized, in part; in the Decision of,the pirector,

NIH, té Release Guidelines fpr.Research-on Recombinant DNA
Molecules (see 41 Ped. Reg. No. 131, pp. 27902-27911, July 7,
1976) . - '

Little discussion was ‘devioted. to whether or not thesefexpe;i—-
ments ought to be pefformed at all, even though the guestion was
Aralsed both by concerned laymen and by pr0m1nent sc1entlsts.-i
That there is an intringic and even necessary good in recombinant
DNA reseaxch has been a tacit assumption on the part of the NIH
édvisory committee which drafted the guidelipes from the cnset
of its deliberations: We believe that this7is,.§t least in part,
a fefl@ction of the fact that many of thévcdmmittee.members are
now doing recombinant DNA research and have‘a vestgd interest. in
its future. In‘the public meeting held on February 9-10, 1976,
the request.was made that:such'potentially hazardous research
should at least await the development of = stramn of bacteria
'whlch is not a ubiguitous inhabitant of thé- ‘human_colon. E. goli
_is the current organism of choice simply because a largg-body of

genetic information exists. concerning this bacterium, This

2/ a copy of the commcnts subm;ttEd by LDF at that time are
attachcd as Appendlx 1. 61
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disease illuﬂtrateithat'the Secretary_has‘the‘authoritj under. §361
to regulate infectious agenta from- any eptrce, transmiﬁted'by any
,meane . ' ' :
Beeause micréorganismsiproduced~by recombinant DNA activities
may spread disease‘among”humane, it ﬁas.aleeady been fecognized
: that'reéulations promulgated pursuant to authoritf under'§36l.
control  transportation efaDNA-materials; SectionLII-C;of.the NIH
Guidelines-(él Fed.,Reg; 27914j statesrthat the shipmenﬁ of -
recombinant DNA materlals is governed by 42 C.F. R. §72.25 whlch
specifies safety requlrements fox the transportatlon of et;oloq;c
agents.l An "etmologlc agent" 15 defxned as ". . + a viable micro--
erganism or its toxin which causes, or may cause,.human disease."
;(42 C.F. R._S?Z 25{a) (1)} :Recombinant research and the commercial
use of recomblnant technology pose an. even greater risk that the
'publlc w111 be_exposed to infectious agents than does: transporta-
tion. The same risk-of'coﬁmunieable disease which gives Ehe
Secretary_the,authoriﬁy ta regulate t+he transportation of recombinant
materials under §361 gives him the authority to regulate all re-
'qgmgipant,euh‘activities. .

V. - Relief

By this petltlon EDF and NRDC seek the follow1ng relxef‘
l.. leglslatlve type hearmng to’ develop a pollcy on
recomblnant DNA research and technology. )
- 2. Regulatlons blndxng on all parties ccnductlng recombinant

DNA research or otherw1se engaged in recombinant DNA ;echnolpgy.

7 §72.25 applxes to m;croorganlsms listed in subsecf:on {€) which
Includes most microorganisms used in recombinant DA research such
as E. coli, Slmlan Viruses, Salmonella.-
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¥While EDF_and NRDC commend the monumental effort. made by NIH
to regulate this potentially hazardocus branch of research within
its_ownw;jurisdictioﬁ, we aye disturbed by the fact that the
guidelinés.cover only NIH suppoﬁted research, leaving large
segmenfs of the scientific and industrial commhnifigs subjecf‘
fo ro required saféty procedures. Recombinant DNA :eséarch and
technoiogy is naﬁ being bursued and supported_by private corpéra-
tions, agencies of the‘Federai‘government, as well as scientists
at wiversities &nd priv;te institutions. o
Genefal Eléctric is trying to develop a Eacteria which can
degrade petroleum and couid ke used to consume 0il spilis.
Imperial Chemical Industries Ltd. (zcr) o.f:Brita.in is trying
to develop a virus wﬁich produces insulinf (Janicé Cfossland,
"Hands on the Code"., Enviropment lB:E,_Séptember lgié). _The.
drug industry in the United States has also exprassed interésﬁp
in the commércial'use of re;ombinant-DNA.techniques; ~Federal -
agencies such as the Department of Defénse may contemplate
conduct?ng experiments. Scientists_at.universities Qhether
they recei;é'governmeht grants 6r not afé éonducting recomhiﬁént
DNA research. Therefore; we,conéider a uniforﬁ set of regu-
‘laéisﬁs'coveringléil parties engaging in recombinanﬁ'DNA research

t6 be .absclutely necessary.

Iv. fThe Secretary of HEW Has the Autﬁoritf
‘To Regulate All Recombinant DNA Activities

Section 361 of the Public Health Services Act (42 U.S.C. §264) .
gives-the Secretary of Health, Education ahd Welfare -the authority
to regulate all recombinant DNA research and technolegy. The

_Section empowers the Secretary to:
*. . . make and enforce such regqulations as in
his judgement are necessary to prevent the intre-
duction, trans@ission, or spread of communicable
57
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virus, which also produces tumors ‘in anifals; which are the.
primary objects of recombinant DNA research in animal
~viruses. '

.5...Tﬁe virulence of inflienza virus, and the sponta-
néous occurrence in nature at certain ti@és-of devastating

- £lu epidemics (such as the one.of 1918) is appareﬂtly
controlled by the reassortmert in nature of the 12 sub-

units of the wviral RN}\-]-'-( Yet the genatic basis and the

mechanism by which these viruses aré rendered highly

virulent is not. wndersiood. Again, therefore, any .

recombinant DNA prdceﬁure.involving any'aﬂimal virus

or cells contﬁining such &2 virus must be considered

to pose the risk of creating highly virulent ox

infectipus strains. -

6. The éxpression of any fdréign.géne, however seemingly
-innbcuéus it may be in the cells of 'a human’ or other

marmal, wheéhér inserted bY'virai infection or some

other mechanism; poses the risk that a protein will

be ‘produced in the infected cells which has never been .

_seen by the host's imMine system. Thus tﬁe possibility

of-an autp immune disease exists (as in rheumatic fever

ox degeﬂerative kidney disease} in which the bedy prnducés

" antibodies against prdteihé within or produced by its

own cells, ultimatély destroying the eslls them%elves.

The NIH guidelines discuss "hammful” genes in the sense

of DNA specifying antibictie resistanée'factbrs'df-proteiﬁ toxing.
L7 TDavis, Bt al., supra at 1318. RNA = ribonucleic acid. Some
viguses contain RNA rather ghan-DNA. R o
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expand this list to inelude additional unteoward health effecks,
fhe folloying'ére examples of potential threats to human health
which could result from recombinant DNA research and technology:

1. Most of the proposed and ongoing recombinant DNA

research involves strains of the bacterium Escherichia

coli (E. coli) as a host for plasmids béntéining‘DSA
from other sources. :E. coli is a common resident of

the human coloﬁ, is responsibie for %3$r1y 100% of
-human uwpper urinary tract infections2 and for approxi-
matély 30-40%_0f—the=¢ases of sepsis {infection of

the huiman bloodstream), which is often fatal. While

the strains of E. goli used in_repombipant DNA research
(variants of straip K-12) do nbt normaily colonize the
human  golon, -they can-under wnuszal cohdihions, parti-.
cuiarly in patients weakenad by-anothefrdiseasé_state;, L
Perhaps more Eerious;‘hpwever, ié the capacity.of K-12
strains of E. goli toj%;change DNA with other similar

or ralated organisms. Genetic exchange between E. goli
qnd st;ginS'of'Salmonellaf a human pathogen, is-well
documented. Since the geaetié'dete:minants_in infec-
tivity and virulence of bacteria aie not understood,

one must consider the possibility that even a seemingly.
trivial modification of thé B. coli genome'might.greatlg
alter its capacity for infection and;propagation within

humans.
i/ B. D. DaVls, et al., Mlcroblologz 768 (2nd ed 1973)

2/ Dr. Halsted Holman - Oral testimony hefore a hearlng of the Sub-
committee on Health of the Senate Committee on LaboX and Puhllc
Welfare, Sept. 22, 197§ o

3/ DaV1s, et al,, sugra at 182-200.

Y 1d, at 194, 53
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protection of the human environment, NRDC Kas 24,000 membess and
contributers in the United States. Many of these persons and

their children will be subjected to the indrEased'fisk of adverse

health effects discussed in pp. 9 - 12, infra, if the Secretary does

not adopt effective regqulations controlling the re}evanﬁ'prpce-
dures. Arong the'mgthodé MRDG wses to achiave its objeétivés -
.ave: (1) inproving fede¥dl ‘agency decision~making which affects
the environment by commenting; furhishiﬂg information, partici~
'éatiﬁg'ié'gdministfétivé Proceedings, ‘and bringing lawsuits
where légal duties are not being fulfilled; and (2) improving’
federal agency deéiéidn-makinq:ypich:affecﬁg the environment -
_Sy encouraging ‘agencies to solicit ahﬁ:ﬁtilizé tﬁe views,

knowledge, and expertiseé of members of ‘the gensral public. '

ITT. fhe Need to Coiiftol Recombinant DNA Rasearch
.and Technolegy in the Interest &f Public Health

e The‘tecﬁniqqgs daf;ﬁgd above gnable_sc;ént;st;_to e
;gcgmﬁine thé.DNA‘frqutwo wnrelated spgcies and, thus, construct
org;nisms which may eXpress, genes f;qm‘bio;ogicgliy unrelated
sources. Becauseftﬁénp;dﬁértiesipf §uéh”§e;ib§#§t§;y_off e
accidentally constgggtgﬁ:prgaﬁ;shs'§?e'nﬁﬁnbwn_apq'max.;ep:egépt
hitherto nonexistent hazards both to human hea;ﬁh and the '

" ecology, members of the scientific community have raised the =
quesﬁions of whether or not procesding with this type of
.resear;:h ;at this time is prudent, and, if so, whethexr or not

the public ‘angd the envirohment'can be adequately protected
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DNA molecules or the products derived therefrom. - NRDC and EDF .
ueek regulations governing all recombinant DNA research and
‘technology 1nclud1ng, but not limited to: ‘

'(a) All experiments discussed in the "Guidelines
for Research:rnvblving Recombinant BNa Moleculés”
issued by the' Nationel Institutes of Health on
June 23 1976 and published in the Pederal Register

' Part T’ on’ July 7, 1976;

{b).- All experiments in which ehemically or
enzymetically synthe51zed DNA is inserted into
a 1iv1ng host, ‘plasmid or vmrus, “and

{c} All other procedures in which DNA from .
any two sources which do not normally exchange
geHEtic informetion‘hay function within the

sama tall.

NRDC and EDF seek regulations which would cover all persons and
erganizatioﬁs condﬁetiné or supporting teéombinant'DNA research
including, but ot limited to: ' -

1. Recipients of Research grants’ awarded by

'any agency within the Department of Health,

Education and Welfare,

2. Private corporations;

3. Prmvate and public universities; and .

4. Other departments and agencies of ‘the

Pederal Government.
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f;ecbmbinant DNA research afid technology but rather the -beginning
of'full'éublic'canﬁidefation-ofaéll-relevant issues.

The ‘quidelines apply only to recombinant DNA research
supported by the NiH. 'While Dr. pDonald Fredrickson, the
@irector'of NIH, has called'on:all.-goVernmeﬁtlagenciesfand‘

*all who support or conduct such research thxoughout the
.United States" (41 Fed. Reg. No. 131, p. 27906, July 7, 1976)
to voluntarily adopt thé-NIH guidaiines, only- the Nétiopﬁl
' Scighcefrqundation, Depaxtﬁent-of Defenée. and the Enexgy Research
and Deéelopment‘Administration ﬁave'ﬁormally_done so.” Therefore,
a sigﬁific&nt~portionfof recombinant DNA résearch.and technology
is not covered by any mandatory sét of éaféty procedures, leaving .
the public unprotected from its potential hézards; Furthermore,
it is the position of the petitioners that the bubiic did not
have an. adeq_u‘ate oéportu.ﬁity to participate in the basie policy -
‘decisions underlying the NIH Guidelines.
" For ihesé reasons, EDF and NRDC request that:
(1) a public hearing 6¢ broader scope than. those held this
year at NIH be held on the queéstions of ﬁo‘what ex#ent and-
wnder what coaditions recombinant DNA research and technology
should be allowed to proceed; {2) final regulations be
fromulgatad,based on the record of that hearing which would

apply to all recombinant DNA research and technology in the .-

* pr, Joe Perpich,-Rational Institutes of Health, personal
communication. ’

&7 -
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" UNITED STATES OF AMERICA® '
'BEFORE THE"

DEPARTMENT OF ﬂEALTH;'EDUCATION:AND WELFARE

PETITION OF ENVIRONMENTAL DEFENSE FUND, INC.
AND ‘NATURAL RESOURCES DEFENSE comicIL, INC.

90 THE SECRETARY ‘OF HEALTH, EDUCATION AND WELFARE
TO HOLD HEARINGS AND PROMULGATE REGULATIONS UNDER
THE PUBLIC HEALTH SERVICE ACT GOVERNING RECOMBINANT
DNA ACTIVITIES S

The Environmental Defense Fund (EDF) and the Matural
Resources Defense Council (MRDC) ﬁéieby_pétitioh'fhé Secretary
of Eealth.ﬂxﬁﬁéétion‘ﬁﬁﬁ'Weifaré (hereafter “the Secretary"}
‘under the awthority granted him by §361 of the Public Health
Services Act (42 U.S.C. §264) to hold pubIlic hea¥ings and
promuléate'regulétiéﬁs”goiérnihg récombindnt'DNA; regearch
and technology in whlch fragments of DA from different’
_organ;sms, cells or viruses are combined in novel ways and

introduced into a llvmng host’ organism or cell.

i/ DNA - deoxyrlbonucleic acid, the.chemical substance which
contalns all genet;c 1nformatmon.
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Novémber 5, 1976 .

or. Burke Zimmerman

2 §taff Selentist’
. Environmental ‘Defense Fund

1525 18th Street N.W.
Washington, D. C. 20036

Dear Dr. Zimmerman:

The controversy over recofibinant DNA research
has brought one of the most important facets of bio-
medical research out into the open. Although there-
are substantial bernefits thit may accrue from the
research, there is also the possibllity of anormous
costs both shert and long term,

The public is being asked to support this research,
both with its tax dollars’ and by being ir the phvsical
vicinity of the recombinant DNA research laboratories.
Fortunately, scme public inquiry has begun in the form
of open hearings on the subject. These public hearings

‘have been held in Cambridge, New York City and San

Piego, and have expressed deep concern over how and

whether this research should be continued.

The public at large, however, 1s still in the
dark concerning the relevant issues in-the debate. The
seientifie jargon that accompanies the discussion with-
in the scientific community is, at best, confusing to
non-scientists. There is an overvhelming need for
accurate, up-to-date information, with the issues clearly

presented in terms understandable to all of us. The

public, povernment officials, and members of the Legis-

-lature are in need of this information. Only with sub-

stantantive understanding of all the issues will effective
programs and regulations be promulgated.
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CALJFORNILA INSTITUTE OF TECHNOLOGY

FASADENA, CALIFORNIA GIIZE

BIIBION OF BIGLOGY IEs 20

October 28, 1976

Dr. A. Ea.riu Ahmed :

Hatursl Resources Defense Council, Inc.
15 West Lkth Street

New York, New York 10036

Dear Dr Ahmed:

I am pleased to support the petition of the Ez-v:.ronment.al Defense Fu.nd
end the Hational Rescurces Defense Council to the Seeretary of Health,
Educaticn apd Welfare concerning recombinant DHA activities, . This petition
has two components:  the first requests the Secretary to: promulgate interim
regulations to meke the present NIH Guidelines concerning recombinant DNA
research binding on all parties engeged in recombineént DA research in the
* - United States. - The second requests the Secretary to conduet a "legislative-
type" hearing to obtain very broedly besed testimony which might guide =
reformulation of the present recombinant DNA Guidelines, teking into
considerstion issues not-addressed and points of wiew not presented during
their aevalopment. .

The Guidelines have been developeli out of the concept that there is s
potential hazard to public health in certain forms of récombinant DA
research, It is evident that this hazard is not restricted to recombinant
DNA resea.t.ch conducted with the aid of NIE {(or other Federzl) funds.

I therefore support thelr extension to cover all resesrch sctivity in this
field, however supported and wherever performed. This reseerchk does not
require elaborate facilities and large capiftal invesiment. There is,
therefore, no reason to believe that it will be limited to large institutions
or industrial concerns with provén records of responsibility. Further, the
virtual certainty of the development of new techniques end of the extehsion
of these technigues to additienal organisms and higher 1ife forms will reguire
8 Iree flow of information, a continuing updating of guidelines, and the
continuing serutiny of this field of research by a body which will endeavor
to reflect the publie interest.

~1'i1e need to consider the reformulation of the Guidelines derives from the

perception that they were developed from too norrow a perspective. In my
opinion the Guidelines were developed to address solely the immedizte medical
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-Mr. Anrhony ‘C. Liotta:
Mr, Martin Green
Department of Justice

“Me. Alédander W. Samofal -
Office of the General Counsel
Department of Agriculture

Mr. Charles I. Hadden

Ms. Joan Hollenbach -

Office of the Solicitor
¥ Department of Labor

Mr, Thomas 0, McGarity
. Office of the General Counsel
Environmental Protéction Agency

"'Mr, Douglas A. Crockett
O0ffice of the General Counsel
Department of Transportation

Mr. Richard J. Riseberg

"Ms. Caroline Poplin .

Office of the General Counsel

Deparunent of Health, Education, and Welfare.

Resource ?ersonnel H

Dr. Joseph G. Perpich

Dr. William J. Gartland

Dr. Bernard Talbot

Mr. Joseph Hernandez

National Institutes of Health

Department of Health, Fducation, and Welfare

Dr. Rarvey L. Arnold
Animal and Plant Health Inspection Service
Department of Agriculture
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L Im Was'hir_lg't-on"RésEafch ?roj'éct, Inc., s Depér'tmenl: ‘of Healf:h

. Educatiun, and . H’elfare, ‘at al., t‘he sa.m.e cnurt had ruled :ln 1974 that

‘research designs aubmitted in certain NIMH grant appiicatinns are not
"trade secrets" wn:hin ‘the mean:h:g uf exemptinn 4, Howave.r, in that case
t‘he court noted“ . .the turden of showing the trade-or co’me"fcial char-

'r:::er of the research design information was on the agency, and. . .'it

did not intruduce 2 single fact.rélating toll.:he cémercial character of
any specific research project. + « " Thus, Washington Research Project
would noi‘:' appea'.r ‘to. govern situations in which the ‘ageney could show

that patentable information 6:'. similar proprietary matter was involved.

' 3. Wmile 1t would ‘be desirable from a gcientific ;tandpoiﬁt te
reta:l.';l the flexibility to modify a{: least some parts of t‘h'e Guidelines
without the.delays 'atte'nd;ant to the rulemaking process most regulatory
legislation must be imp'iemented by reguiations ptomulg'aied il:'.l accqtdance'-
with the Administrativé Procedures Act (APA) -or siailar rulemaking
‘procedures. One appr.nach which l;light overcomg this problem uould be
to publish regulations Which set forth general standards but rely on-
eross references to the Guidelines with respect to specific details.
However, t:l;i r.‘nul_,d.'present enforcement-problems because any enforcement
actlion based on s cross reference could be challenged for noncompliance
with the APA. For thls reason, a regular.ory'agency would p‘rubabljr insist

upon specificicy in its regulations.”

37



250

enforce, - .'sucii'rég-ulatinns ‘ag in his-[the Sécretsty's] judgment are
necessary'ko preﬁent the'introductioﬁ; transmissibn._or spread of
communicable‘diseases; . -.from one State. .- .into any other Stgfe. e
Both DOT and CDC, in Implementing the EMTA and section 361 with )
respect to biological product-s‘_, ﬁa\re eésentia;l.ly.aimed Just at imposing
labeling, pack;xging, and shipping requi.remenr..s. fhis appfoa'ch is in
- 1ine with the statutory language'whiéh emphasizes; movement. - Sectfon 361
.could perhaps be Interpreted more broadly to serve as legal support for :
more comp;rehensive regulation, - Howevgr, in order to do so:there would
presumably have to be a reasonmable basis: for copclqding that the products
of all recombinant DNA re;iearch. cguse Or Way cauaé human digsease.  Such ;
a eonclusion would undoubtedly be }:enuous at best, and it is wnlikely .
that resul.ti_ng requirements could be effectively il.nposed and -enforced,
Inder section 353 of the PHS :&c.t,- howéver, (DG does have general
-authority to license and contrel the operation of clinieal laboratordes.
While this adthh‘rit}_.'would not in general -have a.pplicahility to research
laborgtories, CDC‘a:experienéé in ‘Implementing this legisilation, which
in:pc;ses conprehensive requi'.rements on cliﬁical laboratories, 'c.ould be
of value in the imp—lementat.ion of any néw_ legislation needgd to regulate

1aboratories .cqndu'cting recombinant DNA research.
OTHER ISSUES GONSIDERED

2, In the event- new legisla'ti.én is sought, a model for the
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