
[EPARIMENT CF HFALTH AND HUMP.N SERVICES 
PUBLIC HEAL'IH SERVICE 

NATICNAL IN3TI'IUTES Cf HEALTH 
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The V1orki~ Group on Transgenic M.irnals, Recanbinant rNA. Mvirory Canmittee, 
was convened at 9:00 a.m. on March 28 t 1988, at the National Institutes of 
Health, Building 31, Conference Roam 9, 9000 Rockville pike, Bethesda, Maryland 
20892. Dr. Mitchell Cohen was Chair. The following ware present for all or 
part of the meetin:]. 

Working GrouE members: 

Mitchell Cchen 
Susan Gottesroan 
A. Lynn Haroin;;J 
C. Max Lang 

Ronald Luftig 
FDoort M.cKinney 
Paul Neiman 
Fred Rapp 

The workin:] group roster is attached. 

Other National Institutes of Health staff: 

Becky Lawson, NIAID 
Dinah Singer, NCI 

Others: 

William J. Gartlard 
(Exec...ltive Secretary) 

Carter Blakey, Fooeration of Arrerican Societies for Experimental BiolOJY 
Alan R. Coldhamrrer, Industrial Biotechnology Association 
[Bniel D. Jones, Departrrent of Agriculture 
Ann Rose, Bionetics Research, Inc. 
Ilga Semeiks, Blue Sheet 
George P. Shibley, Dapartrrent of Agriculture 
William Szkrybalo, Pharmaceutical Manufacturers Association 
Allan Shipp, Association of ArTerican Medical Colleges 
Rotert G. Zimbelman, American Society of Animal Science 

lThe workin;l group is a:lvisory to tre Recanbinant CNA Advisory Camni ttee, and 
its recanIn2ndations smuld not be considered as final or acceptEd. 
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Dr. Cohen called the rreeting to or-der- and asked Dr. Gartland to sumrcarire the 
charge to the workirq group. Dr. Gartlard resfOnded that the workillJ groop w:lS 
being asked to consider two issues regarding transgenic animals. The first 
isst.e involves transgenic animals that do not tedmically fall under; the National 
Institutes of Health (NIH) Guidelines for Research Involving Recombinant DNA 
Molecules because the CNA introduced into the animal is not recanbinant rNA as 
defined by the NIH Guidelines. The other isst.e concerns containr:ent guidelines 
for experiments involvin;J introduction of recanbinant rnA. into the genane of 
animals, particularly experiments involving introduction of DNA from human 
pa. trogens • 

Dr. Rapp stated that in effect one is doinJ a reconbinant r:NA. exr::erirnent when 
DNA is introduced into an animal, and these exr;eri.rrents probably should be 
covered by the NIH Guidelines. He said that essentially the experiment is beirx] 
done in an animal rather than in a test tube. Dr. Lang agreed and sa id there 
will te many more projects of this rort. 

Dr. Gottesman noted that the NIH Guidelines generally have not addressed non­
recanbinant rnA experiments. Hov.ever, she noted that Section lII-A-4, \!which 
refer-s to hl.ID1aI1 gene therapy, covers "recanbinant DNA or DNA or RNi\ derived 
fran recanbinant J::NA." She said this kind of extension COJld be considereJ 
for transgenic animals. 

Dr. Neiman qlE'stioned what other re.riew roochanisrns are in place for these kinds 
of eX[Erirrents. Dr. McKinney resr:onded that oversight camnittees for: eXfErirrents 
involvirg ani'1lals are generally not constituted to revi€'N safety. Or. Lan:] said 
an animal canrnittee may not see the entire eXfErimantal protocol. 

Dr. Gottesman noted that introouction of recanbinant rnA into animals is ccveroo 
by the NIH Guidelines. She said there are two issues here: (1) the experiments 
involving intrcduction of non-recanbinant r::NA. into animals, am (2) review 
procedures for these ex:periments. 

Dr. Sin:]er, chair of the NIH Institutional Biosafety Canmittee (rae), noted 
that a piece of DNA excised from a vector is not cons ide red to I::e recanbinan t 
CNA. She said there is a need to consider transgenic animal experiments as 
recombinant DNA experiments. 

Dr. McKinney said he is U1aware of any dOOlIOOnt other than the NIH Guidelines 
that could be used to provide guidance to IBCs regarding transgenic animal 
experiments. Dr. Gottesman said there is concern abrut broajenirg the definition 
of recombinant DNA and again suggested the approach used DJr human gene therapy, 
i.e., including DNA derived from recombinant DNA. 

Dr. ~iman noted that there are other techniques in ¥.him there is no invol verrent 
of reconbinant rNA, and the field of trallJenic animals will have to be monibred 
as it develop?s. Dr. McKinney stated that the non-recanbinant experirrents 
should fall under the NIH Guidelines. 
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~. Cohen said that he sensed a consensus that certain types of non-recombinant 
transgenic animal experiments smuld te cO/era:] by too NIH Guidelines. 

Dr. Gottesman suggested that the \I.Orking grcup w:Jrk from the propc:sed dlang=s 
to the NIH Guidelines recanrrended by the Reconbinant rNA Advis::ny canmi ttee at 
its tOOeting on September 21, 1987. These changes haw not }€t been pranulg3 ted 
by the NIH. 

Dr. Gottesrren prc:posed that the workir-tJ groop recO'C\.Irerd a narrON charge to 
cover DNA. derived fran recanbinant DNA, and addition of \'.Ordin;I reg3rding 
production of [Xltential undesirable traits in the mst animal. She noted that 
changing the definition of recombinant DNA in Section 1-8 would be a very broad 
chan;Ie. Dr. Neiman felt Dr. Gottesman's prq:Josal went a lorg way to COler 
the types of experiments under discJssion. 

After furth=r discussion, the workiI'£] grc:up recanrrerded that the foll~in:] 
proposed changes in the NIH Guidelines be published for comment and considered 
by the Me on June 3, 1988. 

A. en September 21, 1987, the RAC recCITUrended that fB,raJraph 7 as published 
for comment in the Federal Register of August 11, 1987, be incorporated 
into Section II of the NIH Guidelines as follows: 

"Biosafety Levell for aniMals (BLl-N) describes containrrent v..hich is 
used for animals in which tre germ line has been modi f ied throogh 
recanbinant DNA techniqws (transgenic animals) and is designed to 
eliminate the fX)ssibili ty of sexual transmission of tre modi fied 
genOlE or transmission of recanbinant-DNl\-derived viruses knoW'} to be 
transmitted only vertically (Le., transmittEd fran animal parent to 
offspr1n;1 only by sexual reproduction). Procedures, pract ices, and 
facili ties follow classical rreth::>ds of avoidil1J g3netic excharge tetween 
animals. II 

The working group recanrrended that I, (transgenic animals)" be deleted fran 
this paragraph. 

B. The working group recanrrended that too follcwirg new sentence l:::e ajded at 
the beginnin;] of Section rII-B-3 before the paragraph entitled "Caution": 

"Experiments involvin;:J the intrcduction of eul<aryotic viral g?nanes 
in to the ge!TIl line of an imals are covered in Section I II -B-4 • " 

C. en SeptEmber 21, 1987, the RAe recanrrended that the title of Section III-B-4 
as published for comment in paragraph 32 in the Federal Register of August 11, 
1987, be charqed to rea:1 as folla.JS: 

URecanbinant OWl. EXp3t"irrents Involving Whole Anbnals. II 



The working group recommended that the title of Section 11I-8-4 be amended 
to reoo as fo llONS : 

IIExfBriments Involvin;J V\hole Animals, IncludirYJ Transgenic Animals. II 

D. 01 september 21, 1987, the FAC recommended that paragraph 34 as published 
for canment in the Federal Register of August II, 1987, be incorporated 
into Section 1II-B-4 of the NIH Guidelines as follows: 

"This section cO/ers exper:iroents involvirg whole animals, both tmse 
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in which the animal's genorre has eeen alteroo by recanbinant DNA tech­
niques and expariments invo1'1iNJ viable recanbinant-tNA-rrodified micro­
organisms tested on whole animals. For the latter, other than viruses 
which are only vertically transmittoo, the expedments may not be 
carried out at BLl-N containrrent; a minimum contail"lltli.lnt of BLI or 
BL2-N is req:uirect." 

The wor'King group recan.rrended that this section I:e anended to reaj as follc::ws: 

"This section covers exparin'ents in\lOl'1ing whole animals, both those 
in which the an:imal's genane has been a1 tere:) by stable intrcduction 
of DNA into the germ line (trans'J'l'nic an imals) and exp;!rirrents iovo1 ving 
viable recombinant-DNA-modified rrUcroorganisms tested on whole anlinals. 
For the latter, other than viruses Mlich are only vertically transmitted, 
the experiments may not be carriaj rut at BLl-N contairment; a minlinUTn 
contail"lltli.lnt of 8Ll or BL2-N is required. 

"Caution: Sp:cial cat:"e srould be used in tre €Ilaluation of contairment 
conditions for Sc:xtB ex:perirrents with transgenic animals. For example, 
soch experiments might lead to the creation of novel rrechanisms or 
increased transmission of a reccmbinant pathogen or pcoduction of 
undesirable traits in the mst animal. In su::h cases, serirus consid­
eration should be given to increasing the containrrEnt conditions." 

E. en September 21, 1987, the RAe recatlllBrded that a modifia:f parc.graph 37 as 
published fat:" canrrent in the Federal Peg ister of AuJust 11, 1987, be incor­
{:Orated. as Section III-B-4-a of too NIH Guidelines as follONS: 

nRecanbinant DNA, or RNA nDlecules darived therefran, from any source 
except for a eukaryotic viral genane may be transferrEd to any non-hl..!Iffin 
vertebrate or any invertebrate organism and propagated under conditions 
of physical contairIllent canparable to BLl or BLl-N an::1 apprcpriate to 
the organism undet:" study [21. AAimals containing seq:umces ft:"Qn vit:"al 
vectors, if the sequances do not leoc1 to transmissible infection either 
directly or indirectly as a result of complementation or recombination 
in animals, may be prcpaga ted under corrl i tions of phys ical conta inuen t 
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canparable to BLl or BLl-N and appropriate to the organism under study. 
For experiments involvin] recanbinant rnA. rrodified Class 2, 3, 4, or 5 
organisms (1) using whole animals, see Section III-B-I. u 

The workirg grcup recanrrerded that this section be amerded to rem as follows: 

ftRecanbinant DNA, or DNA. or RN1\ rrolecules derived there fran, from any 
source except for a eukaryotic viral ganane may be transferred to any 
non-human vertebrate or any invertebrate organism and propagated under 
cordi tions of physical containnent canparable to BLl or BLl-N ard 
appropriate to the organism under study [2]. Anllnals containing sequences 
fran viral vectors, if tre seqrnnces do not leed to transmissible 
infection either directly or indirectly as a result of complementation 
or reconbination in animals, may be prq:>agated under corditions of 
physical containment comparable to BLI or BLI-N and appropriate to the 
organism under· study. Experiments involvirg the introduction of other 
sequences from eukaryotic viral <}2nanes into animals are co~red meier 
III-B-4-b. For experiments involvin:] recanbinant I::NA nodified Class 
2,3,4, or 5 organisms (1) using whole animals, see Section III-B-I." 

F. (Xl September 21, 1987, the RAC recanITEnded that r.:ara]raph 41 as published 
for comment in the Federal Register of August II, 1987, be incorporated as 
Section II1-B-4-b of the NIH Guidelines, as follows: 

"For eXJ=:erirrents involving whole animals and. not covered by Section 
111-8-1 or Section I11-B-4-a, the appropriate containnent will be 
detennined by the mc (22,23). U 

The working group recanrreroed that this section be aneooed to real as follows: 

"For experirrents involving recanbinant DNA, or DNA or RNA. derived there­
from, involving whole anbnals, including transgenic annnals, and not 
covered by Section I11-B-l or Section 111-8-4-a, the appropriate contain­
rrent will be deteuninro by tre mc (22)." 

Dr. Singer asked whether limits should be placed on numbers of animals in the 
cautionary note. Dr. Rapp resPJnded that numbers would <Er::end entirely on the 
animal species LD1der consideration. Dr. Gottesman said that mcs could be 
advised that scale is an cption. 

Dr. Rapp recanrrerded that t!-e charges, ....nen ajopted, be highlighte::1 in tffi 
Recombinant DNA Technical Bulletin. 



The reeting was adjourned at 12 noon. 

Date: -------------------

and, 
Executive Secre ary 

I hereby certify that, to the best of my 
knowledge, the foregoing Minutes and 
Attachrrent are aCOlrate am canplete. 

Mi tchell Cohen, M.D. 
Chair 
Workirg Grcup on Transgenic Animals 
Recanbinant DNA. Advioory Canmittee 
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RECCMBINANT DNA ADVISORY COMMITIEE 

W::lRKIN:::; GROUP ON T.RPNSGENIC ANIMALS 

GIAIR 

COHEN, Mitchell L., M.D. 
Division of Bacterial Diseases 
Center for Infectious Diseases 
Centers for Disease Control 
Atlanta, Georqia 30333 

404 639-3683 

CDITES\1Ai\1, S usa n K., Ph. T). 

Laboratory of Molecular Biology 
National Cancer Insfitute, 37/4B09 
National Institutes of Heal~~ 
Bethesda, Maryland 20892 

301 491')-3524 

K~DING, A. Lynn, ~.P.H. 
Office of Biolcgical SaFet~1 
Harl/ard University 
4~ Oxford Street 
Cambridqe, Massachusetts 02138 

617 495-2090 

lc'\NG, C. Max, n . " . M • 
Department of C~parative Menicine 
Milton S. Hershey Medical Center 
500 Uni'..lersity Drive, P.o. Box 850 
Hershey, Pennsylvania 17033 

717 534-8462 

LUF'I'IG, Ronald B., "Ph.D. 
Department of l1icrobiolcx;JY, Inrnunolcgy, 

and Parasitoloqy 
Louisiana State Univ. Medical Center 
1901 Perdido Street, Roam 6205 
New Orleans, Louisiana 70112 

504 5118-4063 
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McKINNEY, Robert W., Ph. D. 
Division of Safety, 31/lC02 
National Institutes of Health 
Bethesda, Maryland 20892 

301 496-l3s7 

NEIMAN, Paul 8., M.D. 
Division of Basic Sciences 
Fred Hutchinson Cancer Research Center 
l12d Col~ia Street 
Seattle, Washinqton 98104 

206 467-4417 

RAPP, Fred, Ph.D. 
Department of Microbiology 
Pennsylvania State University 
Hershey, Pennsylvania 17033 

717 534-8253 

EXECtJTIVE SECRETARY 

GARTLAND, to.lilli am J. I Jr., Ph. D. 
Office of Recombinant DNA Activities 
National Institutes of Health 
12441 Parklawn Drive, Suite 58 
Rockville, Marylann 20852 

301 770-0131 

March 1988 
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L~ISON RESPRESENTATIVE 

McCARTHY, Charles, Ph.D. 
Office for Protection from Research 

Risks 
National Institutes of Health, 31/4B09 
Bethesda, Maryland 20892 

301 496-7005 
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