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House of Representatives
o Subcommittee on Health and the
S : _ Bnvironment of the Committee
' on Interstate and Foreign
Commerce
Washington, D. C.
The subcommittee met pursuant to notice at 2:00 p.m. in

Room 2123, House Rayburn Office Building, Hon. Paul G. Rogers,

Chairman of the subcommittee, presiding.

Present: Representatives Rogers, Waxman, Magquire, Ottingerj
andACarter. o

Mr. Rogers.~'The subcommittee will eome toreorder., Our
first witness is Dr. Donald B. Frederickson, D1rector, National
Institutes of Health. We will incorporate in the record, the
statement in ltS entirety.

If you wish “to summarize it or in any other way proceed,
we will certainly appreciate hearing from you any way you would
like to have thermaterial;

(The statement follows;)
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Dr. Fredrickson. I would like to give an abbreviated ver-
sion of the statement which you have suggested be incorporated

in the record.
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STATEMENT OF DR. DONALD B. FRED#%ICKSON,
DIRECTOR, NATIONAL INSTITUTES OF HEALTH, ACCOMPANIED BY:
JOSEPH G, PERPICH, M.D., ASSOCIATE DIRECTOR, PROGRAM
PLANNING AND EVALUATION, RICHARD RISEBERG, OFFICE OF
GENERAL COUNSEL

Dr. Fredfrickson. I should say that it is a pleasure for
me to appear before the committee today. I have with me, on
my left, Dr. Joseph Perpich and on my right, Mr. Richard Risebej
of the NIH staff.

We are ?leased to appear before you today to discuss par-

ticularly Federal policies concerning Recombinant DNA Research.

I would like to specifically tell you about the research ac-

of Health and those of the Federal Interagency Committee.

As you are well aware, from testimony that you have already
heard, the techniques for creating recombinant bNA molecules
is"a new and powerful tool of science that has generated both
great™hope and excitement on the one hand, énd many expressions
of concern on the other.

These techniques certainly offer proﬁise for better under-
f standing and improved treatment of human diséases but there may
be risks in ﬁhis new research area as well as anticipated bene-
fits.

Until the pétential risks are better‘delineated and evalu-
‘ated in licght of déveloping‘scientific knowledge, the public
should expect such researcﬁ'to be éonducted under strict con-

ditions, insuring safety.

g,

tivities of two organizations -- those of the National Institutes
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This was.the fundamental principle that guided the NIH and

the Federal Interagency Committee in their deliberations on
recombinant DNA Research.

I would like to review with the commiﬁtee the activities of

NIH in developiné.guidelines to covér this research and devote
the rest of my remarks to the activities of the Interagency
Committee;

As I am sure has aiready been'cdvered in testimony before
the committee during this hearing, you are aware that the
scientists engaged in the use of these techniques were the
first to express concern abbut potential biochazards, a concern
uwhich gfew and came to a maﬁifestation in July of 1973 at which
time a request was made to the National Academy of Sciences
to create a comﬁittee that hight outline restrictiéns for these
types of ekperiments, and to organize an international confer-
‘ence to consider the problem further.

The committee also called on the NIH to establish an ad-

§isory commitéeezﬁo study containmentﬂprocedures and draft
guidelinés forAthe conducﬁ of this research. This was the firs
entry of govérﬁhent, in gene;al, and the‘Federal Government in
particular, into-the métter relative to the'use of recombinant
DNA techniques. |

At the confereﬁce held in Asilomar in February 1975, tem-
porary guideiines were issﬁed'calling for a moratorium on some

experiments but allowing others to proceed with appropriate
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biological and physical safeguards, pending issuance of-NIH
guidelines.

In response to the Nationai Academy of Sciences, the NIH
Recombinant DNA Molecule Program Advisory Committee, hereafter
the NIH Recombinant Advisor& Commitﬁeg, was established in
October 1974 to advise the Secretary of HEW, the Assistant
Secretary of Health, and the'Direcfor of NIH in accomplishing
their tasks. | |

In Decemﬁer 1975, the Committee, after several open meetings,
and half a dozen working drafts, recommended proposed quide- -
lines to thé NIH director for his review and decision.

To assist my reyiew of the proposed guidelines, a special
meeting of the Adviso:y Committee to the Director, NIH, was con
vened in Februéry of 1976..Members of the Committee represented

not only science but such other disciplines as law, ethics,

Commeﬁts received from committee members and a number of
public witnesses representéd a wide range of views. Follow-up
written corments were also soticited. 1In April, the NIH Re-
coﬁbinant Ad&iﬁory Committee éonsidered ghese comments from the
February meetiné, énd a numbér of changes fo the guidelines

were made.

Concurrently, meetings for information exchange were held

Fa

with representatives from other Federal agencies and private
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June 23, 1976, with the approval of the Secret&ry of HEW and ths

Assistant Secretary ofFHealth, the NIH issued guidelines to

govern the research it supports on recombinant DNA molecules.
The NIHIGuidelines established strictvconditions for the

conduct of this research, prohibitiné ce:tain types of experi-

ments and requiring special safety conditions for other types.

wide margin of safety -- to workers and the public and the en-
vironment.
Two weeks later, on July 7, 1976, the NIH Guidelines -- to-

gether with a document indiéating the basis of decisions,my
decisions, NIH, on principal issues -- were published in the
ﬂFedefal Register for public.cémment.

~ Over 40,000 copies of ﬁhe_guidelines were widely distri-
buted to foreign émbagsies, medical and scientific journals,
‘NIH granteeé aﬁd coptractors, and major professional.research
societiés;-and-to others who réquésted them.

To facilitate implementation of the Guidelines, the NIH,

in June, established the Office of Recombinant DNA Activities;
to administer and coordinate intramural and extramural activ-
ities at the NIH; to review the institutional biohazards

committees and . certification statements; and to monitor reports

and information concerning accidents, containment, and safety

research innovation.

 In August, the NIH published a volume containing the
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transcript of the February public hearing on Eﬁe“ﬁfoposéd

guidelines as well as related correspondence received by the
Director and the results of relevant data sought prior to the
release of éuidelines in June.

A second VOIuhe is planned for oublication in late Spring
documenting the correspondence that the NIH received 6n the
guidelines, the Environmental Impact Statement, and the Depart-
mental patenttpolicy. | |

The NIH, in accordance with the National Environmental -
Policy Act of 1969, undertook an environment impact assessment
to review environmeﬁtal effects, if any, of research that may b
conducted upder the guidelines.

The NIH Guidelines werevreleased prior to the completion of]
the assessment because the&'re release provided greater pro-

tection for the public and the environment than the Asilomar

For ekample; in a number of instances, the NIH Guidelines
require more stringent safety and containment measures, ex-
tension of the list of prohibited experiments, and a specific
ban on the release of recombinant molecules into the environ-
ment.

A Draft Environmental Impact Statement was filed and pub-
lished in the Federal Register on September 9, 1976, to afforad
additional public review and comment. The statement is cur-

rently being analyzed and comments received will be responded
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to in the final Environmental Impact Snatement'to bé pubiished
in late March.

In June, shortly béfore the release of the Guidelines, Stan-
ford Univeréity and the University of California asked NIH to
review DHEW policies relating to the}patenting of recombinant

DNA research inventions developeéed .under NIH grants or contracts,
_ o

1] .
Under current DHEW patent recqulations, invention rights to

discoveries de&eloped under the Department's research support
are normally allocated in eithef of two ways:

One, the Department may enter into an institutional Patent
Agreement with a univergity.or other nonprofit institution that
“has adequate mechanisms for administering patents oﬁ inventions
The iPA provides the institution~£he first option to own all
inventions made in performaﬁce of the Department grants or con-
tracts,.subfedt to a number of conditions deemed necessary to
pfotect the‘bublic interest.

For thdse'institutions that have not entered into a patent

agreement with the Department, determination of ownership is
deferred until an invention has been made, at which time an in-
stitution maflﬁétition the Department for ownership of the
invention. | | |

The NIH soliéited opinions from a number of different
groups in the‘scieﬁtific‘community and the public and private
sectors cencerning those debartmental patent policies, with

respect to recombinant DNA research inventions.
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" An analysis of the issues raised by the commentators is
under review by the Federal Interagency Committee.

I would now like.to devote the_rémainder of my testimony to
the activities of the Interagency Committee on Recombinant DNA

Research. This Committee was created, with the approval of the

President, to address extension.of the NIH Guidelines beyond
the NIH, to the public and private sectors.

The specifig méndéte of the Interagency Committee is as
follows: to review the nature aﬁd scope of all recombinant
DNA research conducted,in the United States, to determine the
applicabilityvqf‘NIH standafds to the‘government of this
“résearcﬁ nationaily} and to recommend mechanisms to ensure that
the standards'are being COmﬁlied with.

The Committee is'aavisory to the Secretary of Health,

Education and Welfare. It includes representatives of Federal

Departments énd Agencies:that support and cbnduct recombinant
DNA researéﬁ;_or may do so?ih the future, and representatives
of Federal Deﬁaréments and Xéencies that have present or po-
tential re?ulatory activity in.this area; |
_ At the Sectétaryfs réquesﬁ, I serve as Chairman-of the

Coﬁmittee.

Tﬁo.ﬁeetings of the QOmmittee were held in November 1976.
The firétbof these, oﬁ'vaember>4, was devoted to a review of
the developmént of ghé.NIﬁ‘Cuidelines. The Committee also re-

'viewed activities in other countries on the development of
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quidelines for this research.

I will reserve, since you may have gquestions, Mr. Chairman,
a review of those activities abroad which I have reviewedrfirst
hand on a continuing basis, both in numerous countries, includ-
ing Britain and Europe and here with conversations with scien-

tists and administrators from those countries and from behind

the Iron Curtain and Japan.

At the meeting, the Interagenéy Committee held in November
23, the Federal Research agencies discussed their activities ans
possibleAroles in the implementation of the NIH guidelines.
All research agencies endoréed the Guidelines to govern recon-
binant DNA research.

At present, the NIH,‘the National Science Foundation, the
Veterans Administration,band the U.S. Department of Rgriculture

At the November 23 meeting, the Federal regulatory agencies
reported on”their regulatory functions. Fdllowing that review,
A‘special éubcommittee was formed to analyze the relevant

statutory authorities for the possible requlation of recombinan

DNA—research,'

.Allhre§ﬁ1a£6ry agencies Qere'repregenﬁed on the Subcom-
mittee, assisted by attorneys frbm their offices of'éeneral
counsél.

The Subcoﬁmittee.was cﬁargéd tprdetermine whether existing
legislativebauthoritijouidipermit'the reqgulation of all re-

combinant DNA research in the United States, whether or not

]

t
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federally funded, and would include at least the followiny

regulatory requirements.

It was tﬁe conclusion of this Subcommittee.that present
taw=zcould éermit imposition of some of the above requirements
on much recombinant DNA laboratory tesearch, but no single
legal authority or combination of authoritiés currently existed
that would clearly reach all research and other uses of re-
combinant DNA‘techoiques.

Although there is existing authority that might be inter-
preted broadly to cover most of the research at the present
time, it Qas generally agreed that reéulatory actions taken on
tte basiS-oftany such interpretation would érobably be subject
to legal challenge.

The Subcommittee;-io reaching this conclusion, reviewed

the following laws that were deemed to warrant detailed con-

The Occtpational Safety'and Health Act of 1970, Pﬁtlic Law
91-596;vthe Toxic Substancee Control Act, Public Law 94-469;
TheAHazardous‘Materials Transportation Act, Puolic taw 93-633;
and Section 361 of the Public Health Service Act, 42 U.S.C.264

The full Committee adopted the report of its Subcommittee
aﬁd agreed that new legislation was required.

In considering the’elements fo: legislation, the committee

reviewed federal, state and local ‘activities bearing on the




10

n

12

13

14

- 18

16

a7

18
19
20

21

23
24

25

3-12

proposals reviewed were Senate Bill 621, “The.DNA Researcﬁ Act
of 1977", introduced by Senator Dale Bumpers, and the companion
measure introduced by Representative Richerd L. Ottinger.in the
House, H.R.A3591.A |
il The Committee also noted the resolution introduced by
Representative Ottinger on January 19, 1977, H. Res. 131, re-
questing DHEw to regulate recombinant DNA reeearch under Sectio;
361 of the PHS Act.

ﬁearinqs held by State and local governments, including
State legislatures, were among State and local activities re-
"viewed. Recommendations by the New Yerg_StatebAttorney General
Environmental Health Bureau for State regulation, and by the
Cambridge, Massachusetts City Council for city regulation,
were also considered.

Séveral committee representatives also reported on meetings

with other interested parties, which they had held soliciting

views on legislation, to fegulete recombinant DNA research.
Those who were. contacted iﬁeiuded agrieultural scientists,
biomedical scientists, environmentalists; labor unions, and
private‘indﬁetéf.

At my request, the Industrial Research Institute.and the
Pharmaceutical Manufacturers Association a#e surveying their
member firms to,degermine ehe ecope of the research efforts in

the private sector.

The Pharmaceutical Manufacturers Association has adopted
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the NIH Guidelines as standards for safe conduct of this re-
search.

| In considering elements of proposed legislation, a numbeyx
of issues mere raised and discussed fully by the Committee.
After detailed-deliberations at meetings on March 10 and 14,
1977, the Committee agreed on a set of elements for proposed
legislation.

The-elements agreed upon and the various alternatives
reviewed by the Committee werd~presénted:ifi an Interim Report
transmitted to HEW Secretary Califano on March 15, 1977.

Secretary Califano, in releasing the report cn March 16,
stated that ilegislation in this area would represent an un-
usual regulation of attiﬁities affecting basic science but the
potential hazards posed by recombinant DNA techniques warramt
such a step at this time.”

We are.mot saying that research should.be all the more
utgemt that it shoﬁldrproceed under safe guards unless‘until
we have a better understanaimg of the risks and benefits posed
by ﬁse of recombinant DNA techniques without government regu-
laticn;

The Secretary added that the Department will begin im-

mediately to draft legislation in the light of the recommend-

ations made by the committee.

Mr. Chairman, I would like to submit for the record, this

"Interim Report of the Federal Interagency Committee on
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Recombinant DNA Research on Suggested Elements for Legislation,'
along with a copy of the Secretary's remarks, accompanying its

release.

Mr. Rogers. Without objection, we will commit that as part

of the record at this point.

(COMMITTEE INSERT)
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Dr. Frederickson. I would like to review very briefly some
of the major elements of legislation which were considered by
the committee. The committee determined that, in its view, the

Department of Health, Education and Welfare is the appropriate

‘faccount existing roles of certain agencies within the HEW, for

locus in the government for the regulation of use and production

of DNA molecules.

In reachlng this determlnation, the committee took into

example,oﬁhat of the NIH in developing the guidelines and the
Center for Disease Control and Bureau of Biologics of the*Food
and Drug Adminéstration in regulating infectious agents and

other biological products.

The committee also had before it the petition by the En-

1]

vironmental Defense Fund requesting the HEW to issue regulation
for recombinant DNA research under 361 of the Public Health
Service Act; |

The committee reviewed).et greet lenath, the neture'and
scope of regulations. Con31deratlon was given to regulation~6f
1aboratory research where hazardous and potentially hazardous
substancestwere employed.

There was general committee agreement ‘that present legls—
lation should be restricted, not only to recombinant DNA
techniques, allowing’for sound.administrative and scientific

expertise in developing safety standards in other area.

In this regard, Mr. Chairman, I have established a committge
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at NIH Chaired by Richard DeCause (ph), the Director of the

National Institute for Allergy and Infectious Diseases to study
and recommend if necessary, safeté standards for other research
involving actua;_or potential biochazards.

A preliminarf report is expecteo shortly from this commit-
tee and-I will keep your committee informed of the proéress of
this &IH review. I just thought that would be helpful.

Regulation of’just the research aspects of recombinant tech
niques, DNA techniques, presents a problem because of the diffi
culty in determining the border between research and pilot
plant production. | |

| Therefore, the Interagency ¢ommittee has recommended that
requlations covering the production or use of recombinant DNA
molecules, such langmage would clearly include research actividy
bit it makes immaterial possible concerns whether a given ac-
tivity conetitutes'research, pilot production or manufacture.

The_committee'recommends that the Secretary, in conseltatic
with appropriate regulatorfzegencies, be allowed to determine

the nature of the activity and should defer to a national

to deal with that specific act1v1ty.
There was generallagreement by the committee that regis-
tration of projects and other activities involving the use or

production of recombinant DNA molecules was necessary. The

Y

n

committee also recommends the license share of facilities and
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responsibility for the particulai activities and the individual
at the facility.

The comﬁittge:concluded that licensure of the facility and
registration of‘products would meet.the needs:-for safety mon-
itoring without extension of licensure to the projects'themé
selves.

The committee urges full disclosure to the appropriate
reguiatory body of all relevant safety and scientific infor-
mation on the use and production of recombinant DNA molecules.
However, the committee reéoénizes thevimportant worldwide
commercial po:ential of recombinant DNA molecules in medicine,
agridulture and other aréaﬁ, and in science and technoloay.

It believés thaﬁ the potential commercial users of recom-
binant DNA ;echniques require that information of‘a proprietary
nature andhéateht righﬁs be given an approériate proteétion
from discissure by the regulatofy agency receiving éucﬁ infor-
matioﬂ. )

| Because the potential hazards posed by the use of recombin-
ant‘DNA techhi&ées extends beyond the local to the national ang
beyond that to international le;els, the cémmittee recommends
'thatla single set of hational standards mﬁst govern and ac-
cordingly state and iééal iawsAshonld be preempted to insure
national standards and regulations.

The committee, however, took into account the activities

B

2
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at state-and local levels on regulation of recombinant DNA

It was agreed that if the staté basses a law imposingﬂre—
quirements identical to that in the Federal statute, then the
Secretar? mayventer into an agreement with the state to .=
utilize ifs fesources to assist the Secretary inlcarryinq out
his duties.

A number of other fecommendaiions were made that I can dis-
cus$ further with you, Mr.Chairman, if you have questions. I
would like to emphasize the-work: 6f the Interagency Committee
and how it has been aone iﬁ an extrao?dinarilylcooperative
and effective”fashion.

It is most ﬁnusugl, I think,‘for servants 95 some 16 to
20 federal agencies whose territory cfisscrosseé a difficult

and complicated area and yet to achieve gradually through full

recomméndations that I have described before you.

Mr. Rogers.v I wéuld-éﬂgre that feeling. That is unusual.

Dr. Ffederickson. The Dgpartment will continue to cooperate
and work Qith éfher relevant federal agéncies and departments
in this important matter.

In c6nc1usion,.Mr; Chairman, I think £his much is clear.
The international,.asﬁﬁél;'as fhé national scientific community
is iﬁ substantial.agreemenﬁ concerning the potential hazards

of recombinant DNA techniques until they are better understood|,
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a common set of standards must exist evervwhere throughout the

woxrld.

cuss how it should be accomplished within the United States?

s ~tovmdmos L .all onf the developed countries of the world, wher

fglwpaziiment.and parlimentary committees, committees established

E

mhi= i= 2 matter by no means now confined to only our country

by states:ih both private and public manner have considered ex-
;ténszvelv whether this research should go on.

Numerous bodies such as these and the WHO,Internatlonal
Council of Scientific Unions, have determined that this researc
should proceed but proceed under care and prudence until we
have.more*knnWledge‘of both itsvpotential and its benefits.

.Indeed now in many countries we find a disagreement having
Lbeen reached, either the NIH or the gquidelines established by
the United Kingdom of Canada, all of which have a common ground

4z the Asilomar meeting are being used for the purpose*oF

gradually extendlng that commonallty of standards for these

activ1ties.

It is necessary to bear in mind, Mr. Chairman, the chanaes
.dp DWA xbe nncleic ac1d that is present in all living organ-
isms and which determlnes thelr inherltatlve characteristics,

also occurs spontaneously in nature.

~ They have made possible the never ending process of

to be accomplished? -Here in this Chamber today we beain to dis

W

h
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evolution. Research on recumbant DNA holds great promise. Iﬁ
may become a powerful tool in advancing our knowledge, knowledgy
which conceivably can be used to further the conquest of dis-
ease, | |

In conclusioﬁ, I have to note that biomedical research is
opening a new era in relationship to socieﬁy, at 1east passing
from an é#tended period of'relative privacy and autoﬂomy to
engagement wiﬁhrsome new ethical, legal and social:imperatives
under increasingly concerned public scrutiny.

NIH has responded to this concern by the requirement of

animal care, and now the use of recumbant DNA techniques. Sim-
jlar bodies may soon have to be established in many institu-
tions to over see other hazardous laboratory:.work.

I think these responsibilities are an tnescapable adjustmer

however, this need not and should not go beyond what is clearly
required for puﬁlic safety for it is the possibility that we
can hgrm the effectiveness of a creative and responsible
}scientific aééaraths of which this country at the present time
is in possessioﬁ and which has no peer thrdughout the ﬁorld.

Thank you, Mr. Chairman. I will be glad to answer any
questions you might have.

Mr. Rongers. Thank ydu; ‘It has been proposed by some that

D
=

t

we effect a ban for a certain period of time. I take it from

Y
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your testimony you would not share that approaéh?

pr. Frederickson. I do not share that approach, Mr. Chair-
man, for several reasons. I suppose one of them ims & practical
or prggmatic view that this research will clearly continue and
Vin many places in the world.

Even if it were wise, as I think it is not, té attempt a
complete moratorium on this fesearch, i see no waf in which it
could be achieved, with the'positions taken now by many other
countries capable of doing the same.

I also think, Mr. Chairman, that banning this research or
halting it will not answer the very questions that we need to
know. We must have more knowledge in order to procged and unti
we get that, we have to prgéeed with utmost prudence and
caution, andrunder a rather inhibited pace which the guidelines
in effect pose upon all of those who are subject to them.

Mr. Rogers. I think it would be helpfﬁl if you could,
for the record, perhaps list for us possible benefits that are

envisioned, that could be developed from this type of research;

also a list of possible dangers that you see could develop, al+s

so, if you coﬁld, for the record, let us have a comparison of
the various guidelines that have been issuéd or the werious
requlations that may have been 1s§ued in other countries in
regard to reéumbinant-DNA research or similar research.

If you could point Qﬁt ih one article for us, or one de-

velopment, the difference between our proposed guidelines and

2
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those of say, England and Canada which would seem to be similar
or any others that are signific#nt.

Dr. Frederickson. We will be very glad to do that, Mr.
Chairman. | | |

- Mr. Rogers. Thank you; it would be helpful to the committe
Let'me just ask this. What was the nature of the Defense De-
partment's request for a waiver én ceriain types of recumbinant
DNA research feétrictions in time of national emergency?

Dr. Frederickson. The Defense Department representatives
on the Interagency Committee expressed to the committee a con-
cern that it might be necessary to impose some moragorium on
exchange of information, or to exémpt from £he guidelines cer-
tain aspects because of nationai‘security considerations.

I should then tell you, Mr. Chairman, that the committee

decided that it did not have the mandate or authority to deter-

Mr. Rogers. Should the President be given that guthority?

Dr. Frederickson. I should think so, that the qﬁthority
should be at a very high level, perhaps the Cabinet,'National
Security Conﬁcil or --

-Mr. Rogers., Was £he Central Intelligence Agency invited
to participate in the Interagency Committee meeting?

Dr. Frederickson. No.

Mr. Rogérs. Did it p?rticipate?

Dr. Frederickson. It did not participate.

W
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Mr. Rogers. Has there been any interest indicated by the
CIA?

Dr. Frederickson. There has been no inqﬁiry made to the
committee of to NIB from the CIA with reséect to this matter,
(i Mr. Rogers. AI think it woﬁld be well for the record,and I
would not ask you to document this now, but for the,record,
would you give us a discussion of the ﬁature of geﬁe-gransplan-
tation;.the regulation, but what is actually going on that we
know of in the way of experiments in Great Britaip, Continental
Europé‘and other countries? |

Are there any counﬁries in which such research is being
conducted where they have no guidelines for saﬁety?

Dr. Frederickson. I will be glad to supply that for the
record. I might call to the attention of the commiﬁtee an’
article in the March 3rd issue of "Nature" in which:Mr. Colin
Norman (ph)“describes the up to date occurfence of events rela-
tive to this. | | |

Mr. Rogers. We will ask staff to acquire that for the
committee. We had a copy, I understand. What about #he possi-
'bility of U.é..companies going abroad if we did put on very
strict régﬁlations?

Dr. Frederickson., I think it is essential for the pro-
téction of all of Qs on this globe that there be un;formity.
One finds in the scientific community no question about this

and a great determination to achieve it.
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of course;t@erevwould be transmigration of people from one
area to another, I would say not only industrialisﬁs but
écientists in the academic world to other areas if they felt
this were possible and that they might conduct research there.

I do not imply, however, irresponsibility on the part of
either groups becaﬁse I think, as I emphasized, it was the
scientists who raised these questions énd it is they who have
been extremel§ responsible in recognizing the dangers and
seeking by all means to have a common set of standards.

I do think that we must attempt to achieve uniformity and
conformity throughout the'éorld. I think the way to do that
is to have common standards within national jurisdictions which
must not be confusing or pluralistic because by then we can
use other devices to get that, create the fabric or the blanket

that will go out throughout the whole world, capable of doing

Mr. Régers. Thank you. br. Carter?

Dr. Carter. Thank you, Mr, Chairman. How:far have we
gone with -- in implanting genes or nuclei into plant ova-or
cells?or uniéing ceils in some cases by dissolving the ecto-
defm? ' | |

Dr. Fredérickson. Well, by cell fusion, Dr. Caiter; I
can supply to you for the records some answers to thése ques-

tions but I cannot answer them with any expertise this after-

noon.
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There may be some witnesses on your list today who could
answer those questions.

Dr. Carter. You do not know if this -- whether you héve
had vegetables fprmed in this manner?

.Dr. Frederickson. In~terms of the hybridization of the
plants by.such techhiques?
| Dr. Carter. ?ea; sir.

Dr. Frederickson. They have been going on for many years,
Dr. Carter. |
P Dr. Carter. In this method?

Dr. Frederickson. They have been going.on by a variety of

grafhing.
Dr. Carter. I do not mean by grafting, I mean by this
method of transplantation of genes?

Dr. Frederickson. No, I must defer to witness such as
"Di..Lewis,wﬂo may follow me later this aftérnoon, pr. Carter,
and have him answer the question. |

Dr. Carter. What about in bacteria, do we bave new strains
of bacteria formed by imélantation of nuclei in those genes, in

i those bacteria?

Dr. Frederickson. We have had transformation of bacteria
to be created by recombinant DNA ﬁechniques in the sense that
some new properties ha?e been transposed from one species to
another by more or less'azreélication of the natural process

that produces antibiotics resistance in many strains, not by



























































































