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The Iecanbinant I:W\. Advis::n:y Canmittee (RAC) was convenErl for its bienqr-fourth 
neeting at 9:00 a.m. on February 8, 1982, at the Marriott Hotel, Salon 0 an:} E, 
5151 Pooks Hill Ibcrl, Bethesda, Marylarrl 20814. Mr. Ray 'lb::>rnton (Chait:man), 
President, Arkansas State U1.iversity, rreside::J. In accordance with Public Law 
92-463, the meeting was open to the public. 

tannittee ment>ers present for all or part of the meeting were: 

Abdul Karim Al'Ined: Il:I.vid Baltinore; Kenneth Berns; L. Albert Ia1oz; Nina Foooraff; 
David Frie:lrnan; Ridlard Cbldstein; Kirg Ji)lmes; Patricia King; Arthur !amy; Myron 
levine; Werner Haas; David Martini James Mas:m; Gerard McGarriqr; Robert McKinney; 
lbbert Mitd1ell; Elena Nightingale; Rallon Pinon; Mark Saginor; John Scandalios; 

'---' am williClTl J. Gartlarrl, Jr., Executive Secretary. 

A Carmittee roster is attadled. (AttachIrent I) 

'!be following ad hoc consultant to the Ccmnittee was present: 

Susan K. Gottesman, National Institutes of Health. 

The following non-voting members and liaison representatives were present: 

Howard Bennan, u.s. ~terans Administration; Chia T. Chen, OSHA, u.S. Deparb1ent 
of !abor; Geotg'e n..3a, ~pa.rtment of Energy; Tinothy J. Henry, Focrl arrl lXug 
Mninistration; Hennan Lewis, National Science Follldation; Henry Miller, Bureau 
of rrugs, Fm; Sue '!blin, U.S. Department of Agriculture; am WilliClTl J. walsh, 
III, u.S. tepartRent of State. 

Lthe RAC is crlvis:»:y to the NIH, am its recannerrlations smuld oot be considera:l 
as final an:] acceptoo. The Office of Recanbinant INA Activities sIDuld be con­
sulted for NIH p:>licy on specific issles. 
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Other National Institutes of Health staff present were: 

PoI:::>ert C. Backus, aD; Stanley Barban, NIAID; W. Elnmett Barkley, OD; Becky Connors, 
NIAID; IrviTl9 Lelap}:e, NIAID; Joan Hartman, NIAID; Elizabeth Milewski, NIAIO; 
Stanley Nagle, NIAID; D::>nald Ralbovsky, 00; Monica Sdlaeffer, 00; Robert Schreiber, 
NIAID; am Bernard Talbot, NIAID. 

Others in attendance for all or part of the meeting were: 

Beth Barban; Claud ia Baskin, !MA Newsletter; Robert Bazell, NBC News i Tineke 
Bodde, BioScience Magazine; Michael Boris~, USSR Embassy; Irene Brandt, Eli 
Lilly & Canpany; Allan Buchanan, President's Canmission on Mooical Ethics; Dennis 
Cheek, University of Baltirrore; Marc Collett, Molecular Genetics, Inc. ; David 
Collins, Lepartrnent of Justice; David Dickson, Nature; James [bugherty, National 
Errlowrrent for the Humanities; Paula IMyer, McGraw Hill; Larry Elliott, National 
Institute for O:::cupational Safety am Health; John Ferrugia, CBS; Shelly Fabares; 
Sam Fleming, Maver School; Jeffrey Fox, Chemical am Engineering News; John 
Galet, Schering Plough Corporation; Charles Gaush, Bethesda Research Iaboratnries; 
I.owell Harmis::m, Office of Assistant Secretary for Health; Clayton Hathaway, 
Monsanto Canpany; Judith Hautala, Genex Corporation; Pamela Haynes, G:Jvernnent 
Research Coq:oration; T. M. Helsdler, Monsanto CanpanYi Philip Hilts, WashiTl9ton 
Post; William Huhn, Pfizer, Inc.; D::>rothy Jesoop, U.S. Lepartm:mt of Agriculture; 
Irving Johnoon, Eli Lilly am CanpanYi Judith A. Johnoon, Library of Congress; 
M. J. Johnson, Pall Corp::lrationi Roger Johnson, Genetic El'gineerirg Letter; Eric 
Juengst, National Errlowment for the Humanities; Neil Jurinski, NuChen Co, Inc.; 
James Kaper, University of Marylard; Geoffrey Karny, Office of TechnolOjy Assessrrent; 
Rihito Kimura, Georgetown University; Warren Leary, Asrociated Press; S. reward 
lee, Hoffman IaRorne, Inc.; Carter I.eonaro, Blue Sheet; W. Lepkowski, Chemical 
am Engineering News; Morris A. Levin, Envirornental Protection A~ncy; Ian 
Liberman, Massachusetts Institute of Technology; Charles Marwick, New Scientist; 
Vincent Mazzola, U.S. Depart:rrent of Agriculture t James McCullough, Library of 
Con:tressi Julia Miller, Science News; Bernaro Mlynczak, Monsanto CanpanYi Claire 
Nader: N::>rine N:Jonan, Science am Technology Carnnittee, House of Rep:-esentatives; 
Stephen Pijar, Focrl am Drug Mministrationi William Pilacinski, M:::>lecular Cenetics, 
Inc; Michael Pimentel, U1iversity of Maryland; Harvey Price, Irrlustrial BiotechnolO3Y 
A$a:>ciation; Da.niel Rift, Princeton lliiversity; Sheila lbsenthal, Envirormental 
Protection Agency; Sandra Ronspies, Genentech, Inc.; ~rc Reeve, Arrerican Cyanamid; 
Renie Schapiro, President's Canmission on MEdical Ethics; Harold Schmeck, New 
York TiIres; Stephanie Soucek, National Institute for CCrupational Safety am 
Health: Marjory Sun, Science Magazine; Keith Swain, New Englarrl Nuclear: Ane 
Talbot; Terry Vass, Genentech, Inc.; Jonathan Weiswasser, Maver 5ch:>ol; Susan 
Wright, University of Michigani am Eileen Zalisk., NCNA. 



I. CALL 'IO ORDER AND OPENIN3 REMARKS 

Mr. Ray Thornton, Chairman, called the meetill3 to order at 9: 00 a.m., 
on February 8, 1982. He introduced two new members of the Recanbinant 
INA Mviooty Canmittee: Dr. David Frie:3rnan, Profesoor of MicrobiolOjY at 
the University of Michigan and Q:'. David Martin, Profesoor of Medicine am 
Chief of Medical Genetics at the University of Califurnia Medical Center, 
San Francisco. 

II. MlNUTFS OF '!HE SEPl'EMBER 10-11, 1981, MEETING 

Mr. Thornton asked n:-. McGa.rri ty to carunent on the minutes (tab 1061) 
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of the September 10-11, 1981, neetirg. IX. McGarrity said the minutes 
accurately reflected the September rreetirg, am fOC)ved that they be acceptErl. 
Dr. Fedoroff secorrled the motion. Q:'. McKinney requestErl a clarification 
of the language in Section XVI, Containment Conditions for Cloning and 
ExPression of DNA Coding for Diphtheria Toxin. He suggested the language 
should be clarified to read: 

"Dr". McKinney suggestErl RAC s[ecify that the work be cornuctErl 
in P3 laboratories in Building 550 of the Frederick Cancer Research 
Center under corrlitions s[ecified by the local IBC." 

Mr. Thornton called the question on the fOC)tion to accept the minutes 
wi th the clarifiErl language. '!he motion was rnanirrously acceptErl. 

III. RISK ASSESSMENI' S'lUDI&S 

Mr. Thornton invited Dr. Levine to present the Sl.UI1l\a.ry of recanbinant 
DNA risk assessrrent studies at tab 1057. Dr. Levine said that from the 
early days of recombinant DNA technology there has been concern about 
measures used to contain genetic recombinants. Sophisticated physical 
contairInent facH i ties can pt:"ovid,e contairment, ho~ver, such facil i ties 
are expensive to construct and to maintain. Q1 the other ham, a degree 
of biological containment can be obtainErl, inexpensively, by selectirg 
usafeu px>rly rrobilizable plasmids as clonirg vectors am by using as 
oosts bacterial strains that do not colonize the human intestine. 

The degree to whidl p::orly rrobilizable IIsafe" plasmids can or cannot be 
transferrErl from bacterium to bacterium within the human intestinal milieu 
is a critical assessment of containability. The FalfOC)Uth Conference on 
Recombinant DNA in 1977 formally addressed the question of plasmid rnobili­
zabili ty; the conferees recarurended that risk assessrrent studies, consisting 
of feErlirg human volunteers E. coli K-l2 with various plasmids, be p:!rfonned. 
In 1979, an ad hoc Working Groupror Risk Assessrrent was convenErl at NIH. 
At that meet~ -;exp::!rts reviewed the Falrrouth protocol am pointErl out 
that it would not be feasible to evaluate plasmid transfer using E. coli 
K-l2 as the mst, since E. coli K-12 does not colonize the hunan Intestine 
am is rather rapidly eiIffiinated from the bowel. An ~ coli K-12 strain 
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would, thus, never reach high enough numbers in the human intestine £Or 
plasmid transfer to be detected if it occurroo at low }?r'obability. The 
ad hoc WorkiIlJ Group suggestoo instea::J that the plasmids smuld be evaluatErl 
for rnobilizability using as host an E. coli strain that readily colonizes 
the human intestine. ---

Dr. Levine said the risk asses~nt studies he would describe used E. coli 
strain HS-4 feeding studies to evaluate plasmid mobilizability. He-Sa~ 
the study was to detennine: (a) row well E. coli HS-4 colonized the human 
intestine; (b) whether indigenous coliforms-would continue to co-habitate 
in the colon with HS-4; {c} \#.hether am with \#.hat frequ:mcy a mobilizable 
plasmid would be transferrro by triple crosses in vivo fran HS-4 into 
irrligenous colifonns; (d) \\hether arrl with whatfrequency a morly rrobili­
zable plasmid would be transferred by triple crosses in vivo fram HS-4 
into inHgenous coli forms ; am (e) \>klether anj with \>klat""lrEiJuency a {Oorly 
rrobilizable plasmid would be transferred in vivo, in the p:-esence of a 
highly conjugative plasmid, fran HS-4 intX)""irrligenous coli forms. 

Dr. Levine said the eXferim::!nts show that: (a) E. coli HS-4 very effectively 
colonizes the human intestine; (b) imigenous coli norms continue to cohabit 
the colon with HS-4 in most individuals; (c) mobilizable plasmids are 
transferra:1 by triple crosses in vivo fran Hs-4 into irrligenous coli £Oms; 
(d) a poorly mobilizable plasmid is not detectably transferred by triple 
cresses in vivo fran HS-4 into irrligenrus colifurms; am (e) a {Oorly 
mobilizable plasmid transfers in the presence of a highly conjugative 
plasmid in vivo fran HS-4 into irrligenous coli forms. 

Dr. Levine enphas i zed tha t eXp2r iment ( d) de scr ibro above examin i ng- \#.he the r 
a poorly mobilizable plasmid can be transferred in vivo by triple cross 
is the critical risk assessnent stLrly as it mostresenbles the potential 
laboratory accident. He p::>inted rut, however, that very large rumbers of 
organisms, in sodium bicarbonate to neutralize stomach acid, were fed to 
volunteers takirg the antibiotic, tetracycline. The use of antacids arrl 
antibiotics is forbidden in a recanbinant DNl\ laboratory, and the nurri::lers 
of organisms crlministerro in the study are ll1real istically large in tenns 
of \\hat might occur in a laboratory accident. Even under these mrealistic 
conHtions \#.hich enhance the p::>ssibili ty of transmission, there was no 
demonstrable transfer of the poorly mobilizable plasmid. 

Dr. Levine said Dr. Stuart levy of Tufts lhiversity hal also ~rfonned 
feeding studies. IX. Levine said IX. LfNy fed volmteers a debilitated E. 
coli K-12 strain containing a poorly mobilizable plasmid arrl two derepressed 
conjugative plasmids. The strain does not colonize, am no transfer of 
the plasmid to irrligenous coliforms was observed. Dr. Levy's study, 
however, is rrore realistic in that it tests £Or plasmid transfer with a 
mst-vector system actually used in recanbinant INA researdl. IX. Martin 
asked if canparable studies ha:'l been performed in mice. r.r. Levine sa irl 
that ~ coli is not a major flora in the mouse am deesn' t reach anyW1ere 
near the concentration fer gram of fecal material that one gets in man; 
IX. Levine felt that hunan feErling studies are the critical experiments. 
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IV. PROF()SED REVISICN' OF '!HE GUIDELINES 

Mr. Thornton called the attention of the RAC to the major topic of the 
February 8-9, 1982, meeting, a discussion of two proposals (tabs 1050, 1056A, 
10568, 1056C/l, 1056C/7, l056D, 1056E, 1056F, l056G) to modify the the 
current NIH Guidelines fOr Research Involving Recombinant D~ Molecules. 

Mr. Thornton said he would take a moment to give his r:ersonal perspective 
prior to resuming the role as camnittee chairman. He said fOnrer NIH 
Director, D::mald Fre:lrickson, slll111'\arized the ptrrpOses of the G..Iidelines as 
(1) to establish a rapid, canplete rreans of camnunication, (2) to assure 
that the G..Iidelines are conservative yet allow researm tD procee:l, arrl 
(3) to penni t public participation in the fonnulation of public r:olicy. 
Mr. Thornton noted the di fficul ty of establishil1J arrl maintaining canmm i­
cation between public policy decision makers and experts in a scientific 
field. NIH has devised a mechanism v.hich successfully maintains this 
canmtm ica t ion, and he would not wi sh to abarrlon it. 

Mr. Thornton then describe::'l. the G..Iidelines fran a lawyer I s perspective. 
He noted that the Guidelines are not laws; he thought this is good since 
laws are difficult to fonnulate and difficult to change. Neither are 
they regulations: regulations are subject to formal revision p:ocedures 
much more rigid than th::>se RAC arrl the NIH follCM in modifying the Guide­
lines. t-either are the Guidelines simply statem?nts of gx>d practice. 
'!he RAC am the NIH have been resr:onsive to charge, not as quickly r:erhaps 
as some would have preferred, but quickly enough that the advance of science 
has not been significantly impeded. 

Mr. Thornton then reccgnized Dr. Bal tirrore who referre:l to the ~canber 4, 
1981, proposal which MC had reC<lTU1'ended for publication in the Federal 
Register (46 FR 59368). Dr. Baltirrore said that the p:cposal had elicitoo 
trerrendous res{:Onse. He said that conversion to a voluntary code of 
starrlard practice, as described in the ~cember 4, 1981, Federal Register, 
is appropriate. Although the current NIH Guidelines are not funnal regu­
lations, they have institutoo an informal rEgulatory IXocess. He expressed 
hope that the philosophy of voluntary compliance expressed in the ~cember 4, 
1981, prqJOsal would be acceptoo. 

Dr. Bal tirrore suggested that ffime of the concerns expressed aboot the 
~cenber 4, 1981, proposal by corresp:mdents could be crldressoo am ret 
by rrodifications. Sane corresp::nrlents hOO expressed concern that the mcs 
would be dismantled. Ik'. Baltirrore assumed that with the larguage of the 
r::ecember 4, 1981, prq::osal, the mcs \oO.lld renain in place. He said he ha:l, 
however, prepared an arreoonent, which might be crldErl during the discussion, 
sr:ecifyirg a continuirg role fur mcs. 

~. Baltimore said that in setting PI containment conditions, the December 
4, 1981, prq::osal implies there could not be deliberate release of recan­
binant organisms into the enviroment. It is clear from the letters received 
in response to the prq::osal, however, that ffime J=eq:Jle would prefer an 
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explicit statement to that effect. IX. Bal tinore said that if RAC felt it 
was necessary, he \<>Quld supfOrt an a:Jrerrlrrent to the D::!cenber 4, 1981, 
prq;:osal to accanp1ish that aim. 

Finally, Dr. Baltinore suggested the larr:Juage of Section 1-1\ might be 
rrodifie::J to include a strong statement that although vo1mtary, adherence 
to the Glidelines is strorg1y recamoorrled. He said the Iecanber 4, 1981, 
~oposal with these arrerrlrrents would be resp:msive to COTlJlents received. 
He then moved the rrq;:osal ap~arirg in the I:ecanber 4, 1981, Federal 
Register (46 FR 59368) as an iten for discussion. The roc>tion was seconded 
by Dr. McGarrity. 

Dr. Baltilrore male an a:3ditional statement in resp:mse to certain written 
camrents receive:3. He said that he has never hidden his affiliation with 
the canpany, Q)1laborative Peseardl, of Waltham, Massachusetts. He stressed, 
however, that if he were acting for the canpany, he would not be sUPfOttirg 
the IecEmber 4, 1981, prq;:osal because he said it is not in the interests 
of any iru;titution in the Boston area, as it might lead to nore stringent 
regulation at the local level. He said he su~rterl the I:ecanber 4, 1981, 
proposal because he believes it is correct. 

Dr. Nightingale said that letters canmentirg on the rrq:osals im icate 
many renaining concerns in both the scientific and public sectors. In her 
view, these concerns are not a3equately addressed by the I:ecenber 4, 
1981, proposal even if that proposal were m::x]ifiErl as just suggested by 
Dr. Bal tinore. 

Dr. Nightirr:Jale said that there is not a clear consensus for e1iminatill3 
the mandatory nature of the Glidelines or eliminating the r61uiranent 
for mes. She said the iSSLE of s::ale-up nea:1s further di&:ussion. She 
expressed the belief that reroving the mandatory nature of the Guidelines 
\<oUUld stimulate a variety of legislative actions acroos the camtry, {X>ssib1y 
resulting in regulatory variation fran location to location. She alg) 
suggestEd that al trough the IroOObil i ty of an event wi th d isastroos 
conseqU:!nces is very small, one must ackn<:M1Erlge that gaps in scientific 
knCMle1ge existj if such a very rare e.rent srould ocrur, there COJ1d be 
tremendous backlash against the scientific community. 

Dr. Nightill3ale said the ~canber 7, 1981 (46 FR 59734, Part 7, t'Gottesman"), 
proposal would simplify the Guidelines am renove many restrictions. 
Dr. Nightill3ale said she ha1 a list of at least six ways in which the 
Gottesman pt:"OIX)Sal could be further simplifioo, am restrictions further 
ratlOV'ed, by the next RAC rreetirg. Dr. Nightirgale then mOIled acceptance of 
the ~errber 7, 1981, "Q)ttesrnan" proposal as a substitute IOOtion with a 
canmitm:nt to oontirue to review, reorganize, simplify, arrl rerrove restric­
tions from the Guidelines as expeditiously as pcssible. IX. Fedoroff 
secome:1 the motion. 

Dr. Berns said that the current G.tide1ines are a..mbersane arC oonplex. '!he 
RAe has several cptions. The moot significant iasLE is the mandatory nature 
of the G.tidelines. He tlnught havirg mcs is gcx:rl, arrl recOllIl'errloo. keepirg 
the RAC. He stated a r:reference for readily understandable Guidelines. 



~IX'. Mason said RAC has acte:l resp::msibly in the pr-ocess of reviewing 
the Glidelines. He sUp[X)rtoo the nee::'.! for mes in both accdernia an:] 

irrlustry. Indeed this type of activity should not be limited to the 
recanbinant f1llA field but smuld be encooraged generically. He fearoo 
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that RAC, by its endorsement for publication of the December 4, 1981, 
prqnsal, did not cOTNey to the public the imrnrtance of mes. Dr. Maron 
suggested that certain issues should be carefully scrutinized, including 
deliberate release of recombinant containing organisms into the environment 
and the clonirg of genes for drug resistance and for certain toxins. 
Dr. Mason expressed the belief that the NIH Guidelines ultbnately should 
and will becane voluntary, but suggested they should rema.in mandatory for 
the tirre bein:J for at least two reas:ms: (l) more information smuld be 
collectoo, particularly in regard to some of the areas currently prohibited; 
am (2) the public is not yet rea:'ly for voluntary guidelines. 

Dr. Cbldstein said that he could not supr:ort the December 4 proposal. 
He said that he surr:orts the DecEmber 7 prcposal as it simplifies the 
Guidelines, specifies lECs, am maintains mandatory Guidelines. He stated 
that haphazard local regulations, varying fran cammmity to canrnmity, 
and hindering the research, will result if national oversight is not 
rnaintainru. He felt the DecEmber 7, 1981, prcposal does not deal roe-
quately with large-scale work and that area should be reviewed. 

Ms. Kirq notErl that at the SeptEmber 8-9, 1981, RAC meeting she hcd not 
sUPfOrted what becartE the December 4, 1981, prop:)sal. She believes the 
December 7 ltG::>ttesman" prcposal is \<\here the Me sIDuld beg"in in trying 
to reach a final fOSition. She expr-essed the belief that rS3ulation is 
justitie::'.! by concerns about safety. Argl.lITents that recanbinant INA is no 
more dangerous than other forms of biomedical research have been advance::'.!. 
This does not lead Ms. King to the conclusion that only a volLmtary cooe 
of conduct is necessary. She suggested, rather, that if other research 
areas fOse similar risk, then p2rhaps they too smuld be rB]"ulatoo. She 
favored mandatory Guidelines with sanctions an:] a noni toring system. The 
structure should not yet be disrnantlErl nor srould it be made voluntary. 
Otherwise a systan of fragrrente::'.! regulations at the state and local level 
might deve1q:>. 

Mr. Thornton recognized Dr. Cottesma.n who haj autIDnD the D:!cember 7, 
1981, pro[X)sal. IX. Cottesrnan said her pr-ofOSal is basoo on the assess­
ment of risks in the document II Evalua tion of the Risks Associatoo wi th 
Recombinant DNA" (46 FR 59385). She noted that that docl.ll1'ent haj been 
generated by the Workin:J Group on IEvision of the Glidelines during the 
sl.llTDTler of 1981. en the basis of that evaluation, she hal concluded that 
there are several tyr::es of experirrents about which qtEstions ranain or 
about which so little is known that no absolute conclusion can be drawn. 
For these tyt:es of experiments she felt a mamatDry record-keepirg am 
overs igh t mechani srn is appropriate. 

Dr. Cottesma.n said her [.Jr<:p)sal rECJ:uires RAe review arYl NIH apprCNal for 
certain exper irrents involving toxin genes, drug resistance genes, am 
release into the el'Nironnent. Resp:msibility for CNersight of certain 
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other experiments is delegatErl to the IBCs. 'l11e ty:r;es of experiments to 
be reviewErl am :mc review J;rOCedures might be IlDdifiErl by RAC. RAC may 
wish to permit the :mcs greater leeway in l~rill3 containnent fur certain 
ex:r;erinents. r.t". Gottesman noted that her proposal does not alter the 
status of currently exempt experiments. 

Mr. Daloz said that s:r;ecialists in general tern to develcp tlJU1el-vision 
so that their <JIIIIn concerns becane uppermost in their mims. He noted that 
many laws am guidelines regulate our daily lives, aoo that even if the 
NIH Glidelines were eliminata::l, other a:1encies might institute guidelines 
or regulations. Mr. Daloz expressed his sUPP=lrt for the D?cember 7, 1981, 
prcposal; he said, in any event, the IBCs stould be retainErl. 

IX. McKinney said he ha:1 discussed the December 4 arrl ~ember 7 (ropcsals 
with scientists, lawyers, am representatives of canroorcial mganizations. 
He said the researchers he had sFQken with are app:oximately evenly divided 
in their sUHX>rt of mamatm:y vs. voluntary Guidelines. Regardin;J the 
current prd1ibitions, IX. McKinney said many people felt certain experiIrents 
smuld be moni torErl am controlled. 

IX. McKinney said that previously the RAC hoo extricaterl itself from 
"regulatirg" large-scale activities. He felt the reintroouction of the 
question of row to oversee large-scale work was retrogressive: RAC should 
a:Jdress s:::ience isslEs am avoid re.riewirg lar:ge-scale activities ~ see 

Finally, IX. McKinney noted that sare corresr:ondents mentioned the negative 
effects the GJidelines have hal on research. He said the canmittee must 
alro take into account the beneficial aspects of the review frOCess; in 
his view the benefits far O1~igh any negative as~cts. He sa:id RAe 
would be remiss if it eliminate::'l oversight over recanbinant om research 
before more data are accumulate:]. 

Mr. Mi tehell said he ha1 rra:'le a roogh analys is of the cpiniDns sutmi ttErl 
by canrrentators on the proposals. According to his estimate, aprroxinately 
half favorErl the I:ecanber 4 prcp::>sal; the other half favorErl either the 
current GJidelines or rrodest changes therein, or the Decenrer 7 I;ropasal. 

Mr. Mitchell said the p:-ess gives the irnrression that the recanbinant INA. 
field is cdvancirg very rapidly. '!hese accounts do not SUPInrt the allega­
tion that the Guidelines have inhibitErl research. He suggeste::J that sIDuld 
the NIH dlange the GJidelines substantially, RAC would fioo itself in an 
Lntencble p:Jsitionj it \\UUld forfeit the cpp:JrtLD'lity to I':nove" the ted1-
nologyon a rational basis, and ll1ifonnity of standards would be last. 
Mr. Mitchell suggestErl that a1cption of the Dacember 4, 1981, prcposal would 
destroy sate of the scientific CQllJTtI..Ility's credibility. He said that 
smuld Corgress ever a:1ain consider national legislation, scientists coold 
no longer argue they were following a r:olicy of self-regulation. 
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Mr. Mitchell said he had attended a panel meeting of the CalifOrnia legisla­
ture's Camnittee on Health on December 14, 1981. He said these legislators, 
few of wham have a scientific background, spoke in tenns of public percep­
tions. He qLEstionErl how rmny of tmse legislators W'O.lld understam the 
scientific arguments or attempt to comprehend technical presentations. 

Mr. Mitchell said he sug:ortErl the Decanber 7 prq;x>sal as it maintains 
the mandatory nature of the Guidelines and the requirerrent fOr lECs. 
Dr. FEdoroff said she strorgly supp:>rt€rl the Decanber 7 prq;x>sal an:] 
urged that a mechanism for further simplification be introoucErl. 

Dr. Saginor said that the recambinant INA isslE coold easily became a 
political football; the Guidelines have restrained politicians from using 
this as an iSSLE. He cdded that the RAC as a central canmittee IXOJiding 
a fonun for discussion is necessary. He suppxted the December 7, 1981, 
prc:posal. 

Dr'. Irvin:j Johnson of Eli Lilly am Canpany said Eli Lilly hcd canmented 
favorably on both the Decanber 4 and the D?cember 7 {X'ofX)gals, although he 
ha:1 reservations about both rrc:posals. He said the Decanber 4 prcposal 
provides no "trackability". The December 7 proposal, while it simplifies 
the GJidelines, perpetuates umecessary bookkeeping. He said that Eli 
Lilly and Company recommends mandatory retention of IBCs Which should be 
re:::IuirErl to rep::>rt problems to the RAC. 

IX. Johnoon pointed out that representatives of regulatory agencies are on 
the Interagency Recombinant DNA Oammittee an:] have liaison representatives 
to the RAC. These representatives are there to rroni tor events and suggest 
apprcpriate action tn their a::Jencies. For a canpany irnolved in interstate 
canrrerce such as Eli Lilly am Company, these agencies represent regulations 
wh ich are mama tnry and not volun tary • 

Dr. Johnson said he hcd a tterrled the tbvember 1981 hearings of the Cal i fOrnia 
Legislature's Committee on Health and had detected little concern over risk 
at that hearing. Concerns ~re expressed, ho~ver, over moral am ethical 
problans. IX. Johnoon expressErl concern about again raising the iSSLE of 
large-scale work am cited the safety of large-scale Equip1ent. He preposed 
amending the December 4, 1981, propJSal to req:uire retention of IBCs. 

Dr. McGarrity said that he has concluded that recanbinant INA research 
presents no hazards beyond those normally associated with microbi01CX;1ica1 
research. '!his is not to say there are no problems in other areas of 
bianedical research; however, these hazards have been ooeq:uate1y han::Ued. 
He stated that it is time to stop the discriminatory treatment of recom­
binant DN1\ research. He favored the Il:!canber 4, 1981, profX)ga1 with S(J1E 

nodi fic at ions • 
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Dr. Holmes said he favorErl retainill3 ma.rrlatory Guidelines arrl the require­
ment for mcs. He rejected the argument that recombinant DNA activities 
should not require oversight because other areas of microbiological or 
bianedical research do not have special oversight. He said he would supp:>rt 
the IEcanber 7, 1981, prcposal with the rodi tion of a recanmerrlation that 
mcs also review non-recombinant DNA researdl that is similar to researdl 
covered by Section III of the Guidelines. 

IX. Baltinore reiterated his belief that recanbinant DNl\ researdl is no 
ITOre hazardous than experiments in the mainstream of bianedical researdl. 
He felt this was the judgement of a majority of the scientific community, 
am that the IEcember 4, 1981, prcposal reflects this consensus. He said 
fear of local regulation or fear of leaving industry with no code for 
legal protection were not reas::ms for maintainirq mardatory GJidelines. 
Adoption of the IEcember 4, 1981, proposal would sem a messag= to States 
am localities that the ~C concludes that regulations are not necessary. 

Finally, IX. Baltirrore said that the Cn: "Classification of Etiological 
Agents on the Basis of Hazard" is not apprc:priate fur use in classifyirg 
recombinant DNA experiments. 

IX. Lewis of the National Science Foundation suggestEd greater flexibility 
in mc specifications might be desirable. IX. Larrly said that he supp:>rted 
the original Bal tirrore-Carn[iJell prcposal, am subseqLEntly the Il;!canber 4, 
1981, proposal, as the only intellectually ronest recognition of the relation­
ship between the lTlestablisheCl potential risk in recanbinant rnA. researdl 
and known risk in other areas of research which are not regula too. In 
attempting to rationalize support fur greater controls over recombinant 
DNA research than ove r work with known r:a thogens , Dr. Lardy sa id the 
trainirq, procooures, arrl restraints applioo by the S?lect grwp of investi­
gators sttrlying patoogens would not necessarily have been followoo by all 
tinse now usirg recanbinant rNA techniques. 

Q:-. Gottesman concurred with IX. Landy's rationalization arrl crlded that 
investigators studyin:J patmgens know the rrq:>erties of these organisms; 
recombinant organisms might express unexpected properties. 

Dr. Maas said he saw no la:Jic in havin:J guidelines fur one type of exper­
imental procedure, which is rapidly becaning a very canrronly anployed 
techniqlJ2, am having no re:::lulations for other types of more dan:Jerous 
procedures, such as work with chemical carcinogens. 

Dr. G:>ttesman said that mardatory guidelines are not necessarily synonanous 
wi th bureaucracy. She noted that the Il;!cernber 7, 1981, proposal no longer 
requires ~C review am NIH apprOlTal for large-scale rroce:::]ures; rather it 
specifies that large-scale exp:r.i.rrents be approved by the me. She said 
the definition of large-scale might be revised. Dr. Gottesma.n ajreErl with 
IX. Baltirrore that the CIC Classification of Etiological Agents is not 
perfect, but she said the al temative in the I:ecenber 4 prq:x)sal of "use 



whatever you have and figure it out yourself" is not better. If RAe 
cannot find a better mechanism than the CDC classification, IBes and PIs 
individually will not be able to make better decisions. 
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Ms. Kill3 said that the central iSSLE is mand.atory vs. voluntary guidelines. 
She said she was concerned with questions of frocess. She referred to 
Dr. Baltirrorers statement that only a minority of s:::ientists believe there 
may be sore safety concerns with respect to recanbinant D~ research. She 
said the public cannot ascertain whether that statement is accurate. The 
RAe did not cross-examine those wro subnitted written cCl'!Utents. Ms. Kirlj 
said RAe manbers srould be aware of \\hat she considers to be defects in 
process, am, therefore, err on the side of caution in decidill3' bet\Een the 
n=canber 4 am r.:ecanber 7 prq:::osal s • 

Dr. Nightirr]ale p:-aised the more extensive attempts to rolicit carunents on 
these prolX>Sals than haj occurred in the past. As a result of this, the 
camrents received were more varia:! than in the fast. However, she felt it 
was only one small step in really assessing ~t the public feels. Referring 
back to IX. Baltirrorers statement, Dr. Nightirljale said that disagreanent 
does exist within the scientific community on whether there are unique 
risks of reccmbinant INA researdl. She said that a major iSSLE is volun­
tary vs. mandatory mes. She said that the Lecerrber 7, 1981, proposal 
could be simplifia:! am reorganized to make it easier to recrl and less 
cumberscxre. She suggested that Section III~ could be eliminated; that 
the criteria for definirg large-scale could be revised to anphasize inOOllLnn 
size rather than volume: that Section IV could be simplifioo am reorganized; 
that the bureaucracy within mes coold be greatly simplifioo; that 
the section dealing with wrole or defective viruses could be simplified; 
that Sections III~-2-a and. Section III~-2-b dealillJ with etiolcgical 
agents could be ccmbined; and that all work in nonp3thogens could be 
r:erformed at PI contairment. She viewed the recember 7, 1981, prcposal as 
a first, very positive step towards reducing complexity and restrictions. 

Dr. Levine attemptoo to crldress the ql,Estion of \ohy recanbinant INi\ 
research is singloo out £Or special considera~ion while other biomedical 
research, using inherently much more dargeroos organisms, is not. He said 
the answer is in the historical context. Work with pathogens has hcrl an 
extrooroinary safety record for deccrles. The reas:m there was s:> moch 
interest in control of recanbinant DNA is that recanbinant DNA technology 
became available in the 1970s, in an era of regulation. 'He cited procedures 
for researdl involving human subjects, which dlangoo drastically in the 
early 1970s. He said he supp:>rts these constraints as they rrotect the 
public, as well as individual subjects, and they facilitate carmmication 
between the public am clinical investigators. He sakl beirg resp::msive 
to the public is very imp:>rtant am if a significant segnent of the 
public is still concernoo about recanbinant rNA, this canmittee sh:>uld be 
sensitive to that concern. He said that he would like to see sarethirg 
like the [):;!canher 4, 1981, prq:JOsal ultimately ad~ted, but not immediately. 
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Dr. Ahrte::l said he wished to qoote am highlight several p::>ints frau the 
letter from the Public and Scientific Affairs Board of the American Society 
for Microbiolo:;y. He qooted fran that letter that: 

"Our concern is fur the fact that only sparse information is 
available for other mst-vectors. With less characterized systans, 
new canbinations may result in organisns with potentially increased 
patrogenicity than either the donor or the recipient. 

"We are not only concerned with the paucity of infornation but also 
wi th the lack of mechanisms for its dissemination. Many workers 
using modern genetic technology are not versed in pathogenic micro­
biolOJY aoo cannot be assUITEd to have p:-q::>er trainirg or access to 
up-to-date infornation." 

Dr. Martin said he bel ieved as a sc ientist that recanbinant INA srould not 
be singled out for special oversight. However, this pcsition must be vie~ 
wi thin the historical context. He said that the state legislators am 
county supervisors with whom he had spoken are not primarily interested in 
the scientific basis for relaxation or elimination of the GJidelines, but 
rather in public opinion. RAC must be careful not to excite a public 
reaction that could result in greater bureaucratic am regulatory problems 
fran local jurisdictions. 

Dr. Saginor said he would like to prq:lOse an BIremment to the O=canber 7, 
1981, prop:>sal, should it pass, tha t a working group be formed to further 
refine, simplify, am reorganize that }Xcposal, and that this grcup rep::>rt 
to the RAC at a future rreeting. 

A discussion was held of the }Xcper parliamentary proce::1ure fur the Canmittee 
to use to proceed. Mr. Thorn ton suggested that the Carmi ttee migh t vote 
now on IX. Nightirgale ' s motion to substitute the O=cenber 7 prcposal for 
the r:ecernber 4 proposal. This would result in the Carnni ttee cooooing 
\'kIich "vehicle" it wished initially to crlcpt. Following this, RAC rrembers 
could propose arrEndITEnts to "perfect" the vehicle chosen, befure the final 
vote on it. 

Dr. BaltiITore "called the qLEstion." By a vote of nineteen in favor, two 
opposed, am no abstentions, the RAe agreed to limit further debate and to 
vote on the motion to substitute the n=cenber 7, 1981, prcposal for the 
recember 4, 1981, proposal as the vehicle to be used fur further arrendnents. 
Dr. 3al tircore said that al trough, followiIl3' this vote, 3ny asp:!ct of the 
winning proposal would be open for further arrendTIEnts, he felt the vote 
smuld be viewed as a decision cPout whether "to go in the vohmtary or 
mandatory direction." Dr. Nightingale reminded the RAC that her motion 
included the caruni brent to work towaros future simplification of the Qlide­
lines. By a vote of sixteen in favor, five opposed, am no aootentions, 
the RAe crlcpt€d the substitute motion, thus, choosirg the Cbttesman pr:cposal 
as the vehicle to be plac€d before the Carmittee, op?n to further arrendnents. 
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Mr. Thornton recognized Q:". Susan Wright. IX. Wright focused her canrrents 
on large-scale applications as she tmught that while many other isslES are 
being cddressed, the RAC was not cilequately cddressing that issue. She 
said the lXllnary foOlS of RAC has been on the hazards of research, not the 
hazards of industrial processes. She said that one cannot dismiss change 
of ocale wi th re:1aro to accidental release of recanbinant organisms. She 
felt the data base on irrlustrial hazards is very r:oor. She said she haj 
heard some irrlustrialists in other camtries were considerirg usin;1 cpen 
fermentation tanks. If there is no oversight, companies will use whatever 
fermentation process they think is in their best interest. There are 
irresponsible companies willing to cut corners and take risks to try to 
ga in a caupeti ti ve cd van tac.:Je OJer resp::ms ible canpanies. Furthermore, 
there are no risk assessment experiments with organisms making insulin, 
interferon, etc. She said the canmi ttee is assumirg that whatever prcx:luct 
is being made will be harmless. 

Dr. Wright said the Me recanmemation at the rrevious meeting to exempt 
from NIH review, certain large-scale experiments utilizing E. coli K-12, 
Sacchar~ces cerevisiae am Bacillus subtilis host-vector systems was an 
error which produced a major gap in oversight. She urged the MC to recon­
sider an::1 re-evaluate its oversight OJer large-scale work. 

Dr. Irving Johnoon of Eli Lilly am Company said that industry has produced 
hundrErls of gallons of the causative cgents of fX)lio, diphtheria, v,hocpirg 
cough, etc., with no great hazard to v.Drkers or to the environrrent, am 
in fact wi th great benefit to the fX)pulation. Dr. Johnson said the only 
of€n vats he is aware of are in the beer brewing industry. Moot industrial 
fermentations are generally highly contained to protect ~ainst contamina­
tion. Inocula are introduced into the growth tank through a rigid stainless 
steel structure. The connection does not leak and is steam sterilized. 

IX. wright said she was not making a categorical stateJlEot about hazards, but 
rather cDout the data I:::ase. In her ~inion, the data are extremely feor am 
incanplete, am assumptions that problans will be uncanplicaterl or easy 
to deal with are prenature. These new technol03ies smuld ranain under 
RAC review until a better data base develops. 

Dr. Maron said that many irrlustrial isstEs, trough of concern, are beyorU 
the SCOf€ of the RAC. Federal, state, am local autrorities that make 
orr-site insp?ctions may wish tn evaluate these isslEs, but RAC smuld not. 
IX. Ahmed felt a distinction should be drawn bet~en organism concentration 
am total arrount in imustrial processes. 

Dr. Q)ttesman said that the n=cember 7, 1981, pror:x:sal still re:ruires that 
non-exempt large-scale procaJures be reviewed by the local mc before the 
project begins; PI-IS contairrnent v.uuld still apply. It extends to 
all large-scale experiments the cordi tions appt"OJed by RAe at the IXevious 
meeting for certain large-scale experiments. 
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Dr. Berns qLE stionErl the language of Sect ion I -B, Denni tion of ReCOItbinant 
INA Molecules, in the Lecenber 7, 1981, proposal. The relevant text of Section 
I-B rea:ls as follows: 

"Synthetic INA. seg'1Tlents likely to yield a fOtentially harmful 
rolynucleotide or p::>lypeptide (e.g., a toxin or a pharmacologically 
active agent) shall be considered as eq:uivalent to their natural 
D~ counterpart. If the synthetic DNA segnent is not eXIXessed 
in vivo as a rnlynucleotide or r:olypeptide rroo.uct, it is exempt 
from the Guidelines." 

Dr. CDttesnan p::>intErl rut that this is a refoIInula tion of text \'oh ich apr;ears 
as Section III-E of the current (July I, 1981) Guidelines. Dr. Berns sug­
gestErl the real iSSLE is W1ether the synthetic fra:;ment would proouce a bier 
logically active product; he proposed to amend the laJ"Buage by crlding the 
phrase "biologically active" before the word "fOlynucleotide" in the last 
sen tence • Dr. Nightingale, woo had proposed the IlPt ion be i rg cons iderErl, arrl 
Dr. Foooroff, the secorrler of the motion, acceptoo the amerrlment. 

n:-. Saginor then proposErl an amerrlment 'iwhich would explicitly state that a 
working group be apfOintoo to review arrl attempt to simplify further the 
Guidelines and to rer:ort to the RAe at a future rreeting. Dr. Nightingale, 
notirg this intent was rart of her original IlDtion, accepted the amerrlment, 
as did Dr. Fedoroff. 

Mr. Thornton called the que stion on IX'. Nightirgale I s motion as modi fiEd by 
aneOOl1'ents. By a vote of seventeen in favor, three cpposoo, am no absten­
tions, the RAe recOllIlYi:!rrled a:kption of the recember 7, 1981, prcposal wi th 
anErrlrrents. Mr. Tromton said a workio;J group to refine the [ropa:;al "WOuld 
be designatoo at a later date, in accordance with the motion. 

IX. McGarrity asked the camnittee to state for the record that RAC sees no 
nero for OCldi tiona! state am local ordinances governirg recanbinant INA 
activities. IX. Liberman, the biological safety officer at MIT, crlvisErl 
against crlq?tion of Dr. McGarrity's statement as he viewed it as counter­
p:-oductive. Based on his eX};erience as a merrber of the BostDn Biohazards 
Canmittee, he sees growirg cq1ll11lnity interest in o..rerseeirg non-recanbinant 
biohazards as recambinant systems are being handled. 

Dr. Almed said he tlought OCleption of Dr. McGirrity's statanent would be 
vieWErl as arrogance on the pa.rt of the RAC, sayirY;J "our views are gcspel, 
am don't secorrl goo ss us." 

Mr. Mitchell said that he is in symp::!thy with the motion since he is con­
cerne) about frcgmentation at the state and local level. However, knowirg 
the imepemence of legislative bcx:1ies, it might not be well taken. He 
suggested that if the staterrent ~re reM:)roErl it might be rrore soccessful. 
IX. McGarrity agree:1 am wi th:1rew the rrcposal in order that revised text 
could be pr€p:;lred for consideration later in the rreeting. 
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IX. Mason spoke against IX. McGarrity's proposal, as it runs counter to 
usua.l re:Julatory pr:actice, in which states am localities may regulate as lorg 
as their requirements are at least as stringent as Federal requirements. 
He .:dded that FAC' s recanmerdation would not be birrlirg. 

Dr. lbl1l'ES 1l1Clde a motion that there be edded to the Guidelines a staterrent 
to the effect that: 

"It is not clear that the biohazards asrociatErl with recaubinant 
DNA are unique or different fram biohazards associated with 
other work with ratmgenic organisms; therefore, RAe encourcges 
local Institutional Biosafety Committees to establish procedures 
for review of experiments not involvirg recanbinant INA, v.hich, 
nonetheless, involve biohazards such as those .:ddressed in 
Section III of the Guidelines." 

Dr. Fe:1oroff fEcoriled the motion. Dr. Larrly sug~stErl that a different state­
rrent beo substituted for Dr'. Holrres' proposed language to the ef feet that: 

"The Fecanbinant rNA Pdvioory Canmittee wants to [.Oint oot the 
absence of demonstrated risk or danger posed by recombinant 
DNA research. The continuance of the Guidelines nor recombinant 
DNA research is made with full appreciation of the fact that 
other areas of research in which some risk has been demonstratal 
are without analogous guidelines." 

Dr. Larrly said such a statenent would make clear tn the public that RAC' s 
recommendation to maintain guidelines is not based on demonstrated risk, but 
on rutential risk. 

Dr. AhrrEd asked \.'.hether NIH has the auttori ty to expard the purview of the 
IDes as in Dr. Holmes' statenent. Dr. Talbot replied that such a staterrent 
could be sent to the mcs as a recanmerrlation. 

Dr. Cbldstein said that he thought Dr. Landy's proposal could "stir up a 
oornet's nest, n re:Jeneratirg the situation of p:evious years with recQU­
binant DNA. Ms. King said she could not sup}:X)rt Dr. I..ardy's proposal as 
she q~stion€rl the phrase "absence of danonstrated risk. It Dr. Berns moved 
to table Dr. Holrres' proposal. By a vote of seventeen in fa~r, three 
OPp:::lsed, am no abstentions, the ,;r<:pOsal was tabled. 

Dr'. Levine called the canmittee' s attention to the rer:ort of the Working 
Group on Revision of the Guidelines enti tiro ItEvalua tion of the Risks 
Associated with Recombinant DNA. Research" and particularly Part IV-A of 
the report, nSumnary Analysis of Risks" (46 FR 59390). He saki the con­
clusion is that most potential recombinant DNA risks envisaged in 1975 arc 
now considerErl nonexistent. Ms. Kirg said RAC sh:)Uld enphasize that 
available data cited in that rep:::lrt support and justify RAe's recommendation 
of the I.ecan.ber 7, 1981, prcposal. She suggested the RAC might fonna11y 
reaffirm the nsurrnna.ry Analysis of Risks." IX. Martin suggested this text 
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might be used as a preamble tn the introduction of the new Guidelines by 
the NIH Director. IX'. Fb1rres rroved that the Director is requestoo to consider 
the "Surrmary Analysis of Risks" (46 FR 59390) as he detennines a Ft"eamb1e 
to the revised Guidelines. IX'. Nightingale seconded the rrotion. She 
emphasized that her earlier motion fur al~tion of the IEcenber 7, 1981, 
proposal was based on the docl.lI1'ent "Evaluation of the Risks Asrociate::l 
wi th Recanbinant INA Researrn." She expecte::l this doCUItlent would be pulr 
lished as an integral part of the decision docUITent. IX. MaIDn hoped the 
docl.DTlent would note the different cptions considerEd by the RAC. 

Ms. King suggested Dr. HaInes' motion be arrendErl to call the attention of the 
NIH Director not just to the "Sumnary Analysis of Risks" (46 FR 59390) but 
alro the notion vtlich originally established the Working Group on Revision 
of the G.tidelines, the Workirg Group's agenda, and its canplete report. 

Dr. Talbot asked if the motion might not be with::lrawn, with the assurance 
that NIH staff w:::x.Ild brill] all of these itans tn the Director's attention 
without the necessity of a motion. Ms. King said she w:>uld prefer a 
sp;!cific rrotion since the Workirg Groop report haJ. not been funnally 
errlorsed by the RAC at the September 1981 rreeting and since the RAC action 
today acceptirg the I:ecanber 7, 1981, prcposal is based on that report. 
Dr. lblmes r~rded his motion to request the summary inforrration disrussed 
be inclooed in the Director's p:-eamble. Dt". Nightirgale, WlO haj secorrle::'l 
Dr' • fblrres r ear lie r not ion, aloo agreej. 

Dr'. Wright said that if there were tn be a general statenent on risks, then 
it should be made clear whim irrlustrial problens the RAC is not dealirg with, 
so that no one thinks this is a global statement COJ'erirg both research arrl 
irrlustrial risks. r:c. Ahrred suggested that language }:::)eo inserted indicatirg 
that the report does not a::3dress iroustrial scale-up. Dr. Berns note::1 
that the NIH, on the a:]vice of the RAC, hcrl issued "Physical Containrrent 
Recanmerrlations for Iarge-Scale Uses of Organisms Containirg Recanbinant 
ON\. Molecules;" RAC, however, is no longer evaluati.n::J rrechanical details 
in irrlividual large-scale applications. Dr. Larrly oPIOsed Dt". AhIre:1's 
suggestion on the introduction of a specific staterrent on industrial 
considerations as it would dilute the general policy statenent. 

Dr. Pinon If()ved to table the notion; he preferred that ORm bring these 
i tens to the attention of the Director, NIH, wi trout the necessity of a 
fonnal notion. By a vote of ten in favor, eight cppose:':l, arrl t\\O are tent ions, 
the motion t:x:> table carriffi. 

After a brief recess, Dr. Maron moved to reconsider' the action in order to 
provide the Director with a clear indication of RAe intent. He felt the 
previous vote revolved about rrocErlural issl.es rather than intent. By a 
vote of ten in favor, four cppose::l, and three abstentions, the rrotion tx> 
reconsider was crlcpted. 
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Ms. King then ITOVed that "the RAC specifically call to the Director's atten­
tion that the action taken on the r::ecember 7, 1981, prcp::!sal results fran 
analysis and consideration of the report entitled 'Evaluation of the Risks 
AssociataJ with Recanbinant INZI. Researrn' pr-epar-oo by the Wor-kirg GrCXJp 
on Revision of the Guidelines. The vote on the ~cerrber 7, 1981, pt"opooal 
implements the Workirg Group report. II 

By a vote of nineteen in favor, none GpfX)Soo, and one abstention, the 
RAC oocptoo Ms. I<irg's motion as a substitute fur the p:-evious motion. 
Mr. Th:::lrnton then ruled that LUlless there ~re objection (\\hich there was 
not), the substitute motion is .:rlcpted by lI1aninDus consent as the 
recamnendation of the RAC. 

Followill:J an o..rernight recess, Mr. Th:::lrntnn called the canrni ttee tn order 
to consider larguage developoo by lX. McGarrity arrl Mr. Mitchell regardirg 
local am state legislation. Mr. Mitchell tlOved acceptance of the fullooll:] 
lafXJuage: 

"Whereas RAC has votoo to recanmend significant rErluctions in 
mandatory guidelines r-egardirg recanbinant DNA activity, am 

''Whereas RAC in establishirg said rEducErl guidelines did so 
based up:m collective credible scientific knowledge and 
exper-ience, am 

"Yher-eas RAC relieves it to re in the rest interest of recanbinant 
DNA activity to have a central arena for the dissemination of 
infoIl1lation arrl contiruous review, an:] 

llWlereas RAC believes the existence of uniform guidelines thereby 
establishes certainty am clar-ity in the s::ientific canmll1ity, am 

"Whereas RAC believes it \\,QuId be detrimental to the cdvancerrent 
of recanbinant INA activi ty to have frcgnentation of guidelines 
across the country, 

"'Therefore, be it rerolved that RAC strorgly reC<lTlI'OOrOs that local 
and state goverrlltl";!nts defer to the Nlli Guidelines if enactirg 
legislation governing recanbinant DNA activity, unless it clearly 
establishes by credible scientific evidence that uniqlE risk in 
fact exists in their r:articular jurisdiction." 

Dr. McGarrity seconded the motion. He said the RAC action taken yesterday 
on the I::ecenber 7, 1981, prq:x::>sal would significantly relax the G.tidelines. 
When considerErl in the context of ra;sible cdditional local legislation, 
Mr. Mitchell's statanent expressed RAe's judgement that the NIH Glidelines 
are the best pcssible appt:Oacn at this ti.ne. It would be counteq::roductive 
for RAC to strip away bureaucracy am papeI."W)rk at the national level, only 
to have tlOre bureaucracy and pa~n.urk ajdoo at the state am local level. 
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Dr. Miller of the FI)lI. strorgly erdorsed the sense of the motion. He 
said, almost without exception, the mosaic of local regulations has been 
more draconian, much less enlightened than the NIH Guidelines, and 
slower to evolve. 

Dr". Martin suggeste::1 that the phrase "best interests of the publicI! be sub­
stituted for the phrase "best interest of recanbinant DNA activity." 
Mr. Mitchell .;gree::]. 

Dr. Nightirqale re::JLEsted a clarification of the word "activi ty" in the 
ootion. Mr. Mitchell replied that "activity" is an all inclusive term 
meant to cOJer research, develc:pment, proouction, etc. 

Drs. Ahmed and Gbldstein supported the sentiment expressed by the motion. 
Ibwever, Dr. Goldstein said he would vote .;gainst the larguage as he felt 
local carmlrli ties v,ould regard it as arrogant. Mr. Mi tchell said he hOO 
chosen the verb "defer" to avoid the app:!arance of arrogance. The larguage 
urges that any actions be base::l on scientific grounds, and places the 
burden of proof up:m rovocates of local action. Dr". FriErlman cgreErl. 

Dr. AhmErl asked whether cddition of the phrase "in as mum as pcEsilile" 
would soften the Language of the sentence: 

". . . therefore, be it reoolved that RAC strol'l3'ly recanrrends 
that local ard state goverrroents defer to the NIH Guidelines 

Mr. Thornton thought the verb "defer" alone was actually softer. 

. . . " 

Dr. Maoon said he coold envisage situations in which local action might be 
necessary because of irresfOnsible action by a local academic or industrial 
grcup. He toped RAC did not interd to say that local action slDuld not be 
taken in such cases. Dr. Cbldstein stated that canmunities reali2Je that 
while universities are lI1der sanctions, irrlustry is not. Dr. Berns saw 
that Mr. Mitchell f s language specifies that \'vhen local entities legislate, 
they should defer to the NIH Guidelines in the s~ientific component of the 
legislation. 

Dr. Maoon said that many aSf:ects of irrlustrial scale-up are not co.rered by 
the Guidelines, yet the propose:] la03uage implies the existence of such 
guidance. He qLestione::l whether RAC might amerd the larguage to renove 
such implications. IX. McGarrity suggested the phrase "DNA activity" be 
nodifiEd to "rNA researrn activity." 

Dr. AhmeCI said he sUfP)rteJ the reoolution but M)uld prefer that a statanent, 
delineating the scope of RAC activities, be appended to the langua~. 
If the canmittee cculd not furmulate such a stab:roent today, he toped the 
Director' s preamble to the acceptance of the D?cember 7, 1981, proposal 
would state that neither PAC nor the NIH deals with mechanical aSfects of 
industrial scale-up activities. 
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[k. Pinon requested that the word "credible" be deleted from the phrase 
"cre::1ible s=ientific €!\.7idencell

; he tlought the tenn rErlundant. Dr. Saginor, 
rowever, disagree:1 as he felt "scientific" am "credible" are not synonymc::us 
to the public. 

Dr. Gottesman saw the IX<:p:)sed larguage as interdin:J to say to local 
legislators "we are listening to your concerns, we believe we are resfX)nding 
to them, am we rope you will continue to have faith in RAC." She warned, 
however, that the larguage might lea1 legislators wto hcrl not previously 
tb:>ught of legislation to consider it. Dr. Nighti.rgale concurre:1. She 
thought acceptance of Mr. Mitchell's statarent might be comteqroductive. 
Instead she suggested that the Director's IXeamble to the r€!\.7ised Guidelines 
might state that these Glidelines are basOO on the best available in forrrat ion, 
am it is mped they will be applied nationally. She p:-eferred this 
procedure to a notion indicatirg RAC's concern over pcssible local legislation. 
Dr. Holmes cgreErl, expressirg concern that the motion apt:eare::1 arrCX]ant am 
would be colXlter-pIXXluctive. lX. Berns called for the question. 

By a vote of sixteen in favor, none CPfX)sed, am no cbstentions, the RAC 
voted to stop debate am to vote on the notion proposErl by Mr. Mi tdlell, as 
arerrled. By a vote of six in favor, nine CFI=Osed, am one abstention, the 
notion offered by Mr. Mitchell was defeated. 

V. REQUFSI' '10 CIlNE SUBGENJMIC SEGMENTS OF FOOl' AND M.XJIH DISEASE VIRUS 

IX. Berns introduced the proposal (tabs 1058, 1059, 1062/1, 1063) of Molecular 
Genetics, Inc., to clone subgenanic segrrents of the Foot ard Meuth Disease 
Virus (FMIN) in E. coli K-l2. According to U.S. law, wlDle FMD virus cannot 
be studied in the-U.S. except at the Plum Islam AnOOI Disease Center 
(PIAOC) of the U.S. I:epart:Jrent of Agriculture (USIll\.). fr. Berns said 
FMDJ causes a disease with serious econanic oonsequences; it is widesp:-ecrl 
globally but has been eradicated in the U.S. 

Dr. Berns said r-blecular Genetics, Inc., has clonED portions of the FMIN 
genate in Argentina. '!bey have characterized the clones and have sent them 
to Plum Islam for infectivity testill3. Molecular Genetics, Inc., re::rLests 
permission to rE!!1Ove these clones to their laboratories in Minnesota. The 
clones represent, in cggregate, less than sixty-five fErcent of the FMIJI 
genare. IX. Berns recalled that Genentech, Inc., in collaboration with USD\ 
hal aprroache::1 the NIH with a similar prcp:::>sal. '!hat p:-oj ect was apprCNed 
by RAe and subsequantly by the NIH. Genentech, Inc., hcrl received p=mUssion 
to rE!1OVe clones representirg in cggre;Jate seventy-five p:!rcent of the 
FMIJV genare fran Plum Islam to Genentech, Inc., laboratories in California. 
Dr. Berns recanmerrled apprO\1al of the Molecular Genetics, Inc., prcposal. 

Dr. 'lblin said the USDA. is waiting for RAC review of the project be fore 
testirg the infectivity of the clones. She said she hcd rE.Vi~d the docu­
nents subnittoo by Molecular Genetics, Inc., and found them to I::e in order. 
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Dr. Maas asked how the FMDI strains clonEd by Molecular C?enetics, Inc., 
differed from the strains cloned by Genentech, Inc. IX. Pilacinski said the 
FMIJV strains clona::1 by Molecular Genetics, Inc., are irrligenoos to A1:gentina 
and Latin America. 

Dr. Ahrred asked why Molecular C?enetics, Inc., hcd re.qLEstErl Pl contairment 
conditions for the 'v-K)rk in Minnesota. IX. Berm:;: said that PI conditions 
ha:J been rreviously apprvved for the subgenanic FMrN clone work corrluctoo 
by Cenentech, Inc., in California. IX. Cbldstein asked \<.hat scale eX}:eri­
rrents Molecular Genetics antic ira tEd. Dr. Collett said the 'v-K)rk would be 
laboratory scale. 

Dr. Berns moved apprCNal of the reqLEst. Dr. McKinney secorded the motion. 
Dr. Talbot clarified the language of the motion: the motion 'v-K)uld provide 
for review of rum infectivity data by the FMIJJ Working Groop of the RAe 
before NIH r;emission "WOuld be granted. This procedure ha:l been followoo 
in apprwirg the Genentech, Inc., reqLEst. Dr. Coldstein irquire:l aboot 
the canposition of this v.Drkirg group. IX. GarUand said Drs. Baltinore, 
Berns, am '!blin currently canJXlse the group, ard aMi tional members will 
be named. IX'. Cbldstein said he wished that the decision of the \\Orkin] 
group be sent to the RAe. Dr". Berns a:.::IreErl. 

Mr. Thorn ton called the vote. By a vote of sixteen in favor, none OPpclSed, 
am four abstentions, the motion was apprcwed. 

VI. PROPOSED INCWSICN OF YERSINIA ENTERCX:OLITICA ON SUBLIST A OF APPENDIX A 

Dr. Fe:J.oroff said that tabs 1052 am l056C/6 present a request fran 
Dr. Guy Comelis of the lhiversite catholique de Louvain, Brussels, 
Belgium. IX. Cornelis reql.EstEd that Yersinia enterocolitica be exempted 
from the Guidelines under Section I-E-4 and oo&rl to Sublist A, Apt:endix A. 
Dr. Fe:'Iorof f said Y. enterocoli tica exd1aIl:Jes g(metic information with 
E. coli with a fre:juency of transfer roughly three orders of mag1.itude 
lc:M2r than seen in excharge between E. coli am E. coli. Under certain 
conditions, that fre:juency can be enhanced. Mutants which have higher 
exchaTlJe fre:j~ncies can also be selected. 

Dr. Fedoroff asked Dr. Levine to comment on Yersinia enterooolitica. 
Dr. Levine said that rome strains of Yersinia enterocoHtica cause 
disease in man. The disease };roducing serotypes are invasive, with serne 
~oducing a heat stable enterotoxin whose mechanism of action is identical 
to that of heat stable E. coli enterotoxin. In sch::xJl age children, Y. 
enterocoli tim is a major cause of mesenteric a:ieni tis wh ich lea:Js to a 
pseooo-app:mdicitis typ? syndrome. In older individuals one sees hyr;er­
sensit ivi ty reactions, includirg erythema noom Llm: in irrH viduals of the 
HLAV27 allotype, chronic arthritis may develop following Yersinia infection. 



Dr. Levine said the data derronstrate genetic exchange withE. coli in the 
test tube, and this excharge p:-obably occurs in nature. 01. that basis, he 
sup!X)rted .the proposal. IX. Fedorof f rroved approval of the J;roposal. 
Dr. Levine seCOrDed the motion. By a vote of eighteen in favor, none 
opposed, am one abstention, the RAe approved the rotien. 

VII. PROPOSED PSEUOOKNAS PUrIDA HOST-VECroR SYSTEM 

IX. Maas introduced the pr'01x>sal (tabs 1053, 1056C/5) of tr. Michael 
Bagdasarian of the Max-Planck Institut fur Moleku1are G:metik, Berlin, 
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West Gerrrany. IX. Ba::Jdasarian rtquestErl 1N1 certification of a host-vector 
system based on Pseudanonas p..1tida strain Icr'2440 am plasmid clonirg vectors 
pfcr1262, pm'263 and pIcr'264. 

Dr. Maas qt.estioned whether it is apIrq:>riate fur RAC to consider a p:-qx,sal 
which originated with an investigator outside the U.S. Mr. Tromton 
replied that if the system COJld be widely appliErl in researdt, RAC might 
appropriately evaluate it for certification. Drs. Maas, Federoff, am 
McKinney said a ~ putida host-vector system dould be widely used. 

Dr. Maas said the information provided supp:.rts the investigator's re:;Juest 
for 1M certification, am so roved. Dr. Berns secorrloo the motion, addirg 
that a !:!. ~utida HVI systan would be very useful as ganes \<bidl are not 
expressed 1n ~ ooli mst-vector sys tens may be expressed in ~ p..1tida 
systems. Mr. Trommn called the nntion. By a vote of eighteen in favor, 
none cpp:>sed, am one abstention, the RAC aPfroved the motion. 

VIII . PROPOSAlS INVOLVING EK2 HOST-VEC'IOR SYSTEMS 

A. Proposed EK2 Host-Vector Systems 

Dr. Frie::lrran introduce::] the IXq:lOsal (tabs 1054, 10 56C/3 ) of r.r. lOy 
Curtiss of the Uliversity of Alabama, Birmingham, Alabama. [C. Curtiss 
rEqooste:l EK2 certification of six different E. coli K-12 strains in 
conjunction with various virulent and temperate bacteriophage lambda, 
plasnid, am coomid vectors. Dr". Curtiss a1 so reqt:estErl that all 
previously approved EK2 vectors be approved as vector canp:ments of the 
prcposed EK2 host-vector systems. 

IX. Friedman said the J;:roposed EK2 host-vector systems are: 

(1) E. coli K-12 x2447, ard its suppresror-free sib x2281, for 
use with virulent bacteriophage lambda vectors including 
sp::!cifically, but not limited to, Charon 4A. 
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(2) E. coli K-12 x1984, am its sur:presoor-free sib x270S, for use 
In COi1Junction with: virulent larrbda vectors includil13 but not 
lindta:J to Charon 4A; tenperate recteriophcge lambda vectors 
AYE)',JS er8S7 and AZ&;6 er8S7; plasmid clonirg vector pBR322; and the 
cosmid clonin:J ~ctors pJC75-37, pJC75-58, pJC76, pJC77, arrl pH:79. 

(3) E. coli X 2001 aOO its suppressor-free sib X 2363, for use in 
conjlD1ction wi th all of the vectors erumeratErl in p:l.rt two 
for X 1984 and X 2705 plus the cosmiC! vector pJC78. 

Dr. Fria:Jrnan said that an ad hoc w::>rkill3 groop held a telepn::me con­
ference calIon January 21-;-1982, to discuss this request; that 
discussion is stmmarized in Attachrrent II. He then suggested that 
RAC evaluate part one of the prop:lSal separately. He said the ad hoc 
w::>rki rg group agreErl that the sys terns d esc r ibed in r:a rt one, X 2447 am 
X 2281 with the virulent bactericphage lanbda vectors, rreet EK2 certifi­
cation criteria. '!he major safety feature of these l systems resides in 
the vectors rather than in the host; nonetheless, the ha;;ts rreet the 
EK2 requirements specifiErl in the G.lidelines. 

Ik'. Maas requested an explanation of how the suppresoor-free sibs w::>uld 
be used. Dr. Q)ttesman said the suwresror-free sibs \<OJ.ld be used to 
test the virus for reversion; they \otUuld not be used for {ropagatirg 
clonErl material. 

Dr. Talbot suggest~ that a motion be offerEd. on the first p:l.rt of the 
};rOIX>sal. IX. FriErlrnan roved that strains x2447 and x228l in part one 
of the frqx>sal be apprOlled for use with tinse lambda vectors certified 
for use in DP50 on the condition that the suppressor-free strain not 
be used as a Ircpagation mst. 

Mr. Thornton called the vote. By a vote of eleven in favor, none 
CPIX>sed, and b«> abstentions, the camnittee approved the JOC>tion. 

Dr. Friedman suggestErl that {arts two am three of the p:-qx>sal be dilr 
cussed together as both have the sarre IrOblems. In cddition to requesting 
pennission to utilize virulent lambda phcge as vectors, Dr. Curtiss 
requests, in parts tw::> and three, certification for lysogenizil13 lanbda 
phage am for plasmid am cosmid vectors. 

rr. Friedman said IX. Curtiss presented no data, as required 
for EK2 certification, on the lysogenizirg phages or fur the ccsmid 
vectors. In order to approve plasmid vectors, data from triparental 
matirgs must be evaluated, however, Dr. Curtiss sUWlioo no data 
pertinent to triparental matin;Js in strains x1984 and x2705 nor for 
x200l am x2363. 

Dr. G:>ttesrnan explained the rationale behirrl the EI<2 apr:rCNal pro-

-

cedure. 'Ihere are tw::> considerations: (1) \\hether the hest could ..-' 
establish am s};rea:l in the environnent, am (2) \tohether the otganism 
could diSSEminate recanbinant DNA to secondary hosts. She explained 
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that virulent lanbda vectors containirg certain mutations will not 
persist in the erwironnent, the survivability of the met in the erwirort­
ment is then a less imp:lrtant consideration. For this reas:>n virulent 
lambda vectors can be certifiErl wi trout too m~h data on mst 
survivability being evaluated. 

With the plasmid, cosmid am lambda lysogen vectors, \thether the mst 
establishes in the environment is a Imre imp::>rtant consideration. '!be 
data IX. Curtiss supplied on survival for the I%'c:pClsed. host strains are 
less than were evaluated for the EK2 approved host X 1776. Furtherncre, 
Dr. OJrtiss does not J.%'OJide enough data on the p::."cposed ocsmid arrl 
lambda lysogen vectors. These p::>rtions of the };ropoeal should be rejected 
as supp:>rtil'l3 data are lackirg. Dr. G::>ttesman euggeste.i that fbr cer­
tain plasmids, the available data may be a:lequate to warrant app::."oval. 
'!he systems using virulent lambda vectors srould perhaps be certified. 

IX. Friednan said the ad hoc working group did not recanmerd approval 
of tmse sections of the p:-cposal dealirg with lysogenizing pha;e vectors, 
plasmid, arrl cosmid vectors. He reccnmended approval of strains x 1984, 
X 2705, X 2001, arrl x 2363 ....men virulent lambda ph!ges are used as vectors. 

IX. Friedman asked if the RAC had specified criteria £Or certification 
of lysogenizit'lJ lambda. Dr. (btteSJran replied that they have not; no 
previoos subnissions dealing with lyeogenizing phages \Ere received. 
She tlought the testirg criteria fbr ccsmids might be applicable to 
lysogenizing phages. 

Dr. Levine expressed his concern OJer the testirog criteria sp:!cifiErl 
for EK2 certification. He noted that at the time the EK2 criteria 
were designErl, no data on x1776 survivability in man were available. 
When those data became available, it was discovered that xl776, co~ 
tainirg pBR322, survived lOll3er in man than X1776 with::>ut pBR322. 
rata generated from the mouse systen did not IX"edict this phenarenon. 
He suggested that another level of testirg be crlded to the El<2 criteria: 
feedirg experirrents in man should be performed, as these yield the 
mst r:;ertinent data. 

Dr. Talbot suggeste:3 that any rooefinition of EK2 criteria sh::>u1d be 
consideroo by the EK2 workiI"'g group which could rep:>rt at the next 
RAe neetirg. At this meetiI"'g, RAC slnuld use rurrent criteria to 
evaluate IX. Curtiss' rroposal. Mr. Tromton concurred. IX. Levine 
suggestED that a motion to defer consideration of r:arts two an::! three 
of IX. Curtiss' proposal might be in order. 

Dr. AlTred asked if the EK2 certification criteria would be dlarged by 
the recommendation on revising the Guidelines made earlier in the 
meetirg (Item IVabov'e). Drs. Talbot am Q:)ttesnan repliej that it 
~uld not. re. Martin asked if xl776 \\Quld fall under a grandfather 
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clause sluuld EK2 certification criteria be dlarged. He wumerEd 
lrthether XI776 would qualify as an EK2 hast mder the new criteria. 
Dr. Levine replied that· tlDse qlEstions \JOlld have to be considere:l 
by the EK2 ~rkillJ groop. Ole possibility wuuld be to accept, as a 
rnaxirmml pemlissible level, the survival values of x1776 in the human 
gut. Alternatively, the workill:] groop may have to deal with the 
p:>ssibility that xl776 is not as debilitate::] in the human gut as 
anticip:lted. IX. Libennan fOinte::J out that other systans have I:-een 
decertifie::J, am urged that the EK2 wurkirg grClJp reevaluate x1776's 
status as an EK2 certifie::J vector. 

Dr. Q)ttesman s~ste::J parts tlo.'O am three of IX. Curtiss' requ:st 
should be deferrerl as: (1) the infonnation y;:t::ovided is not crleqlBte 
to evaluate the lust-vector systans vis-a-vis the EK2 criteria, am 
(2) if the EK2 criteria is reconsidered, reconsideration wuuld have 
imp:Jrtant implications fur IX. CUrtiss' pn:posal. 

IX. Friedman roved that the four hests {x1984, x270 5, x200l, am X 2363 } 
be accepted for use with the virulent lambda vectors on comi tion that 
the suppress:>r-free strains not be usoo as propagation hoots. Consider­
a twn of casmid, plasmid am lysogenic lambda vectors is deferrErl 
l.I1til nore information is obtained. IX. Maas seoonded the rrotion. 

Mr. 'lhornton called the motion. By a vote of eleven in favor, none 
q:>{X)Sed I and four abstentions, the RAC apfroved the rrotion. 

Dr. Levine sa:id that 

"vtlereas EK2 systens imply am are meant to result in a high 
degree of oontairrrent, am 

"W1ereas bacterial lnsts in su::h systEmS are meant to be highly 
defective in their ability to survive in the envirormmt, as well 
as in mammal ian intestine, am 

n~ereas the guidelines fur EK2 criteria were designoo before much 
credible scientific data on these fOints were available, and 

nVllereas data have recently cane to light fran hurran feerlirg 
experirrents with EK2 hasts with and without plasmid pBR322 that 
derocmstrate::1 increased persistence of thl::! mst containill:] plasmid 
pBR322," 

he would rrove that the certification criteria fur EK2 host-vector systEmS 
be reconsidererl by the EK2 workin;J group s}:)ec:Lfically to consider 
makill:] human fee:Hrg studies Wlich yield the most relevant data, one 
of the criteria. 

Dr. Ahned asked if the wurkirg grClJp \JOlld re.tJOrt to PAc. Mr. Thornton --' 
said it ~d. It \<WiS stated that W1ile many RAC meJ'l'bers w:>uld agree 
to have the certification criteria reconsidere::l by the El<2 wurkirg 
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groop, not all \O,Quld necessar il y agree wi th Dr. Levine's n v.hereas II 
preamble. Mr. ThorntDn noted the "whereas" statEment was merely IXefa­
tory, arrl not formally part of the ITOtion. By a vote of fourteen in 
favor, none CPFOsed, arrl four abs tentions, the RAC accepted the mot ion. 

IX. Maron asked if the Working Group on Revision of the Guidelines \O,Quld 
consider this motion. Dr. Talbot repliEd they \o'.UJld. 

B. ProfOsed Use of EK2 Host-Vector Systems for Cloning INA from Class 3 
and 4 Etiologic Agents 

Dr. Frie:'l.man then began discussion of a secord prcposal (tabs 1054, 
1056C/4) fran IX. Roy Curtiss of the lhiversity of Alabama. IX. Curtiss 
nq:L.estErl permission to use all certifiaj EK2 host-vector sytans to 
clone DNA fragments fram Class 3 and Class 4 etiologic agents under P2 
containnent corrlitions. PI containnent coold be anployed if the recom­
binant clones are shown not to express a virulence determinant that 
has toxic potential. 

As an al temative, if this general prcposal were not acceptoo by RAe, 
IX. Curtiss requested pennission to clone DNA from Yersinia pestis am 
Mycobacterium leprae into FJ<2 host-vector systems tnder P2 contairment 
conditions. PI conditions could be anployed if virulence determinants 
are not expressed by the recanbinant clones. 

IX. Friedman asked rk". Gottesman how IX. Curtiss' p:'oposal dealing with 
Class 3 .agents v,QJld be treatro under the p:-cposed revision of the 
Guidelines recanrrended earlier by RAe (Item IV above). IX. Gottesrran 
replied that in the lXqJosed revised Guidelines experiments, in which 
DNA from a Class 3 etiologic agent is cloned in a nonpatoogenic p:'okar­
yote, could be r:erformed under P2 contairrnent corn i tions. Under the 
current Guidelines, DNA from Class 3 agents may be cloned in EKI hests 
under P3 containnent corrli tions. She suggested it \oK)Uld be consistent 
with the current Guidelines to permit the investigator to low=r 
physical containnent to P2 if biolcgical containuent is raised to EK2. 

IX. FriErlrnan ITOVed that DNA fran Class 3 agents may be clonErl in EK2 
mst-vector systans ll1der P2 containnent corrlitiol1Si Class 4 agents, 
however, should be dealt with on a case-by-case resis. IX. Maas seconded 
the motion. By a vote of thirteen in favor, none cpp:>sed, am two 
abstentions, the RAC a:kpted the notion. 

IX. REQUEST 'IO USE BACILLUS MEGA.TERIUM IN RECOMBlNANl' CNA EXPERIMENTS 

Dr. lblmes introduced the re:juest (tabs 1051, 1056C/2) of IX. Patricia 
Vary of NJrthern Illinois Lhiversity fur p=rmission tn intrcdoce recan­
binant DNA. derived from Staphylococcus aureus, ~ coli, and Bacillus 
subtilis into Bacillus rnegaterium L!1der Pl corrlitions. In her letter of 
Noverrber 24, 1981, she aIm requested that ~ rnegateriurn be classified as 
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a genetic ecdlarger with B. subtilis mder Section I-E-4. ]X. Holmes said 
the evidence suppJrting the request that ~ megaterillll be a:tded tD Ap};Endix 
A, Sublist.B, is weak. IX. Gartiam said that IX. ~ry ha:1, after consultirg 
with ORDA, witbJrawn her request that B. megateriLlll be a:'lded to Ap};Endix 
A. '!hat tart of her ra:;Ioost was, therefore, not published in the Federal 
Register. 

Dr. Holmes said that an iSSLE in the Federal Re~ster rEqlJast is that the 
plasmids to be use::! are not specifie::!. IX. Ho s said ~ rnaterium is 
not an :imp:>rtant J:8tlogen in either hurran or veterinary mad c net It 
will, rarely, cause infections in canpranised or :imml.l'lClBuPl:X'essed patients. 

Dr. Berns asked if any problems could be vis18lized which WOlld aIgue fur 
settirg contairrrent any higher than Pl. te. Berns said B. I1!E"98terium is 
only an CPIUrtunistic patmgen. Dr. Holmes pJintErl cut that rr. vary 
could t>: intr~ucing antibiotic resis~ce genes into !!!. J!!E"9ateriLlll. 
IX. LevIne pJlntErl rut that ~ megatenum fonus sr:ores; sp:>res are better 
contained lDlder P2 conditions. 

Dr. Holmes moved that the request tn transfer recanbinant plasmids fran E. 
coli, ~ subtilis, and ~ aureus into ~ megaterilln be approved under P2-
contairrnent comitions. Contairment is set at P2 as tc. vary has not 
specified the experirrents she wishes to perform nor the plasmids to be used; 
however, she is encoorcged to apply to her local !Be with sfecifics if 
she wishes containrrent lowere::! to PI, the local lBC is autoorized to 
l~r containnent tn PI for ~cific eKperirrents. Dr. Levine secome:] the 
rrotion. By a vote of thirteen in favor, none op~ose:], am one atstention, 
the RAe apprCNed the motion. 

x. REQJEST 'ID Cum: PLAN!' rNA IN '!HE CYAOOBACI'ERIUM ANACYSTIS NlOOIANS 

Dr. Scandalioo introduced tabs 1055 and 1062/2, a request fran IX. lawrence 
Bogorcrl of Harvard University for p:nnission to initiate, at PI contairment, 
a program involving the cloning, in the cyanobacterium Anac~tis nidulans 
(strain R2), of INA fran chlorq:>lasts of various plants (inltiatly r;rImarUy 
from Zea mays). IX. Bogorad would employ the plasmid vector pOCl04, a 
construct of the cyanobacterial plasmid pOCl arrl the E. coli vector pACYC184. 
IX. Scandalios said he hcrl consulted IX. Winston BrilTbY teleph:>ne on this 
prcposal. IX. Scarrlalios said neither he nor IX. Brill coold envi8a3e any 
p:>tential ~lems, S) he YA:>uld recCI'llIrend that the experirrents be pennittErl 
at the PI contairment level. He S) roved. IX. Levine secomed the motion. 
By a vote of fourteen in favor, none opp::>sed I am no abstentions, the RAe 
apprCNed the motion. 

I ,-
" 
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XI • FuroRE MEETINi DA.TES 

Mr. 'lb:>rnton noted that the originally schErlule::I RAC meetirg date of April 
23-24, 1982, was Irobablyearlier than necessary. Dr. Talbot suggested 
that the later p;trt of June was most sui table am. that CEJ:I.r\. would contact 
RAC menbers by telepoone to detetmine the best pcssible date. Mr. Tlnrnton 
thanked the members of the canmittee fur their p;trticip;ttion. He then 
adjourned the neeting at 11: 22 a.m., February 9, 1982. 

Resr;ectively sutrnittEd, 

Elii th A. Milewski, Fh.D. 
Rap!X>rteur 

WilhamJ. Gart irl, Jr., Ph.D. 
Executive Secretary 

I hereby certify that, to the best of my 
knowledge, the foregoiIT:;J Minutes am 
Attachments are accurate an3 canplete • 

Pay 
Chai 

..... --51 .. r& __ ...... -

Recanbinant rNA 1!dviSJty canmittee 
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SUITaTlary of Conference callan PrOl=Dsed D<2 HOst-Vector Systens 
SubnittErl by D:". Roy Curtiss dated September 25, 1981 

January 21, 1982 

Drs. campbell, Clewell, Friedman, Cbldstein, Gottesman, Levine, Maas, and 
Gartlarrl met by conference calIon January 21, 1982, to dis:::uss the subnission 
of [1:'. Roy Curtiss dated september 2S, 1981. 

Request 1 deals with use of su+ aOO sU- derivatives of t:PSO with !%,eviously 
afP["wed virulent lambda vectors. It was noted that most of the contairment 
in these systens is provided by the lambda vector and that testirg data have 
been prOllided for Claron 4A. Al trough the testirg da ta are for a r.eriod of 8 
hours rather than 24 hours, it was felt that the strains look at least as 
goed as DPSO. With OOJard to survival in rats fr>llowirg oral crlrninistration 
(Table 5, page 166), it was noted that only in vitro data are required for 
testin::J at the El<2 level. It was the consenSUs of the consultants that the 
strains in part 1 of the request be approved for use with those larrbda vectors 
certified for use in DP50 on the corrlition that the su- strain not be used as 
a propagation hcst. 

The FBrticip:mts then reviewed parts 2 am 3 of the reqlEst. It was note:] 
that these pr-oposals include requests for use of virulent and tenterate 
lambda vectors, as \<.ell as cosmids. It was a:jree3 that with re:]ard to the 
tern{:erate phages arrl cosmids, cOdi tional data are needErl on oow the phages 
are constructed, how they behave in the mst, how they parsist, etc. The 
p;l.rticipants requested the information provided by r:r. Pierre Tiollais on 
the construction an:] properties of the t.ent:erate lambda vectors, aOO infotrnation 
frovided by tr. John COllins on the construction and frop?rties of the cosrnid 
vectors. '!hey also rec}uest~ a copy of "Section 4" of a report referrffl to 
by IX. Curtiss am information on certification of cosmid vectors (These 
documents were mailed to the };artici},:ants on January 26). Dr. Levine sug­
gested that testing in hllITlClns should be done. Again it was pointe::J out that 
EK2 certification has never require1 in vivo testirg. 

'!he group was divided on row to harxUe p:lrts 2 and 3 of the subnission. Four 
r;articip:mts (Drs. Cam~ell, Clewell, Frifflrnan, am Maas) recamrerded that the 
strains in parts 2 and 3 be apr;roved for use with plasmids certified for use 
in 1776 aOO for use with virulent phcges on the cordition that su- strains 
not be used as p:-opagation hosts. r::r. G:lttesman said that she would p:-efer 
to vote only on the phage vectors. I:r. Q)ldstein abstainoo. tr. Levine 
abstained on the basis that he does not agree with the criteria for EK2 
systems. It was cgreErl that further consideration is neErled on the reql.Est 
for use of tanp?rate phages aOO cosmids with these hoots. 
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'these recanmendations will be transmitted to the RAe at its rreetirg on 
February 8-9, 1982. 

2 

W. ).,1 r 'M~ U"4.r..t. J.....~ . 
- William J~ rtlarrl, Jr., Ph.D: 
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