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DEPARIMENT Of' HEALTH AND HUMAN SERVICES 
PUBLIC HEALTH SERVICE 

NATICNl\L INSTI'ltlTES OF HEALTH 

RECCMBlNANT rNA ADVISORY Ca-tMI'ITEE 

MlNUI'ES OF MEETIN::ll 

JANUARY 8-9, 1981 

/01'1 

The Recanbinant r::NA Advisory COIl'D'Tlittee (RAC) was convened for its twenty-first 
meeting at 9:00 a.m. on January 8, 1981, in Conference Room 10, Building 31C, 
National Institutes of Health, 9000 Rockville Pike, Bethesda, Maryland,20205. 
Mr. Ray Thornton (Chairman), President, Arkansas State University, presided. 
In accordance with Public Law 92-463, the meeting was open to the public from 
9:00 a.m. to 3:00 p.m. on January 8, and fran 9:00 a.m. to adjournrrent on 
January 9. The meeting was closed to the public fran 3:00 p.m. to 6:0Q,p.m. 
on January 8 for the review of proposals involving proprietary information. 

Cornni ttee rrembers present for all or part of the meeting were: 

Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 

Abdul Karim Ahmed; Dr. David Baltirrore; Dr. Kenneth Berns; Dr. Wins ton Brill i 
Allan Campbell; Mrs. Zelma, Cason; Dr. Nina Fedoroff; Dr. Richard Goldstein; 
Susan G:)ttesrran; Dr. Jean Harris; Dr. King Holrres; Dr. Sheldon Krim$kYi 
Myron Levine; Dr. Werner Maas; Dr. Janes Mason; Dr. Gerard McGarrity; 
Robert McKinney; Dr. Elena Nightingale; Dr. RaJron Pinon; Dr. John Scandalios; 
Luther Williams; anj Dr. WilliamJ. Gartland, Jr., Executive Secretary. 

A Committee roster is attached. (Attachment I) 

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

Dr. Charlotte Bell, U. S. Department of Justice; Dr. Howard Berman, U. S. 
Veterans Administration: Dr. Donald DeVincenzi, National Aeronautics and SpeCR 
Administra tion ~ Dr. George Coda, U. S. Departrrent of Energy i Dr. Tirrothy J. 
Henry, Food and Drug Administration; Dr. Herman Lewis, National Science Founoa­
tion~ Dr. Chia T. Chen, alHA, U. S. Cepartrrent of Labori Dr. Sue Tolin, U. S, 
Cepartrrent of Agriculture; and Or. William J. Walsh, III, U. S. Department 
of State. 

lThe RAC is a:JVlSOry to the NIH,anc1, its recarurerrlations should not l::;e 
considered as final am. accepted. The Office of Recombinant rnA Activities 
shoold be consulted for NIH [X)licy on specific issues. 
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other National Institutes of Health staff present were: 

Dr. Marilyn Bach, NIAID; Dr. Stanley Barban, NIAID; Dr. W. Errurett Barkley, ORS; 
Mrs. Betty Butler, NIAID; Ms. Mary Conovan, NIAID; Or. John Irwin, ORS; 
Dr. Richard Krause, NIAID; Dr. Elizabeth Milewski, NIAIDj Dr. Stanley Nagle, 
NIAID; Dr. John Nutter, NIAID; Dr. Bernard Taloot, 00; and Dr. Rudolf Wanner, 
CRS. 

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

Dr. E. A. Agootini, Pfizer, Inc.; Dr. Ray Berger, Schering-Plough Corp. i 
Ms. Irene Brandt, Eli Lilly & Co.; Dr. Peter Bostock, New Brunswick Scientific 
Co.; Dr. Jerry CalliS, U. S. Department of Agriculture, Plum Island; Dr. Aileen 
Canpton, Smith-Kline & French; Mr. L. Curley, New Brunswick Scientific Co.; 
Dr. Mark Finkelstein, Schering-Plough Corp.; Dr. Patrick. Gage, Hoffman LaRoche ~ 
Inc. i Ms. Lizabeth Gelber, Bakon Productions; Dr. Jean Gudas, University of 
California, Los Angeles; Dr. Paul Hung, Abbott Research Laboratories; Dr. Ja~s 
Hunt, Chemapec; Dr. Dorothy Jessup, U. S. Department of Agriculture: 
Dr. Attila 1. Kadar, Focx:1 and Drug Administration; Mr. W. H. Kampen, New 
Brunswick Scientific Co.; Mr. Geoffrey Karny, Office of Technology Assessment; 
Dr. Paul Leil:::owi tz, Schering-Plough Corp.; Ms. Carter Leonard, Blue Sheet; 
Mr. Ronald Leonardi, KABI Group, Inc.; Mr. Charles Marwick, Medical World 
News; Dr. Jarres McCullough, Library of Congress; Mr. Bing Miller, New Brunswick 
Scientific Co.; Dr. Henry Miller, Food and Drug Administration; Dr. Philip 
Miller, Hoffman LaRoche, Inc. i Dr. Ann Norberg, Monsanto Co.; Mr. Seth Pauker, 
National Institute for Occupational Safety and Health; Dr. Stephen Pijar, 
Fcx:xj and Drug Administration; Dr. Vishva Hai, Hoffrr.3.n LaRoche, Inc. i 
Dr. Michael Ross, Genentech, Inc.; Mr. Dan Smith, Peeples Business Canmission; 
Mr. Charles TUrbyville, Genetic Engineering Letter; Dr. Marvin Weinstein, 
Schering-Plough, Corp.; Dr. Susan Wright, University of Michigan; Dr. Bill 
Young, Genentech, Inc.; and Dr. Robert Zaugg, Teknekron, Inc. 

, . 
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I. CALL 10 ORDER AND OPENI~ REMARKS 

II. 

M.r. Ray Thornton, Chairman, called the meeting to order at 9:00 a.ro., 

January 8, 1981. He introduced two newly appointed Jre~rs of the 

camndttee: Dr. King Holmes of the Division of Infectious Diseases of the 

U.S. Public Health Service Hospital, Seattle, Washington and Dr. Fobert 

McKinney of the Division of Safety of the National Institutes of Health 

(NIH) • 

Mr. Thornton said he had asked Dr". McKinney to serve as co-chair:uan, 

with Dr. Berns, of the newly instituted Large-Scale Review Working Group. 

Mr. Thornton said that any RAC rrember interested in serving on that 

working group should contact him. 

Mr. Thornton announced that ageooa items scheduled for Friday mrning 

would be considered on "'Ihursday if time t::ermits. 

MINUI'ES OF THE SEPI'EMBER 25-26, 1980 MEETING 

Dr. Harris reviewed the minutes of the September 25-26, 1980 RAe meeting 

(tab 978) and said she found them to be correct. She !roved for adoption, 

which was seconded by Mrs. Cason. Dr. Susan Wright cited an exchange 

between herself and Dr. Maxine Singer at the September meeting concerning 

the composition of biohazard committees in the United Kingdom. Dr. Singer 

had drawn a parallel between the situation regarding recombinant DNA in 

the U. S. and in the [J. K. Dr. Wright had said that the analogy was 

inaccurate because genetic engineering is regulated in the United Kingdom, 
, . 

i.e., th~'laboratories are inspected and· the composition of the local 
, , 
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Biohazards Carmi ttee is I'IOre stingently controlled. Dr. Singer replied 

that she hcrl not intended to draw a paralleL Dr. Wright requested that 

this exchange be included in the minutes. She also requested that canments 

by Dr. Krimsky on the survey of California lBCs be included. She said 

follcwing the :report on the California me survey, Dr. Krimsky stated 

that the kind of evidence the RAC was preparing to accept in the social 

sciences was not of the high quality that RAe members would normally 

expect in their own areas of expertise. Mr. Thornton recomrrended that 

those comments be included in the minutes of the January 8-9, 1981 meeting 

and that the minutes of the September 24-25, 1980 meetin; l:e approved as 

roved and seconded. 

Or. Maas pointed out sane tYP=>3raphical errors in the draft minutes. 

The minutes, with ~~e suggested amendments, were approved by a vote of 

17 to O. 

III. MEETING OF INSTITlJI'IONAL BICGAFETY CCM1ITI'EE CHAIRPERSONS 

Dr. Krause, before reporting on the roc O1airperson's meeting (tab 977), 

briefly commented on the February 3-5, 1981 meeting of the U.S. - Japan 

Cocperative Program for Reccrnbinant rnA Research. He said this meeting 

will focus on the guidelines for researdl, on host-vector systems, ard on 

risk assessment studies. 

Dr. Krause noted the first lBC Chairperson IS :-1eeting haj been held two 

years ago. Since that meeting, the widelines had evolved markedly 

with greater resp:Jnsioility being delegated to the local rBC. The 
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IBC O1airperson IS Meeting sponsored by the National Institutes of Health 

on November 24-25, 1980, was an attempt to identify problems the IBCs 

might be encountering. In addition, the conference was viewed by NIAID 

as the first stage in a p:lssible formal evaluation of the functioning of 

lBCs. 
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Two hundred and twelve individuals attended the meeting, includin::J repre-

sentatives from 154 IBCs. Among the participants were 21 individuals 

from the industrial sector am 5 IBe canrnunity rrembers. Four current 

RAC members, Dr. Kr irnsky, Ms. King, Dr. Mason, and Mr. Thornton, and 

sane former RAC members, participated. In a panel on the operation of 

IBCs, three IOC Chairpersons, Dr. Patrick Gage of Hoffman-LaRoche, 

Dr. Alan Garber of Baylor College of Medicine am Dr. Melvin Chalfen of 

Massachusetts Institute of Technology, addressed problems which would be 

examined in conference workshops, am Mr. Fobert Spanner evaluated lBC 

function from the vantage point of a comnuni ty member. Three workshops 

subsequently addressed problems associated wi~~ (1) the IBC as a means 

of implementing institutional oversight, (2) health surveillance, rnonit?r-
I 

, 

ing and certification, and (3) procedures and operations. Rep:!rts fran, 
I 
I 

the workshop leadersh ip teams, conposed of a RAe member I an lOC chai r-

person and an NIH st~ffer, were presented at a plenary session the foll<bw­

ing morning. (A transcript of the plenary session appears under tab 977). 

At this session several recamreooations were voted. O1e of these recom-

mendations is that experiments currently covered by Section 111-0 should 

be exempted from ~le Guidelines. 
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Dr. Krause said many of the chairpersons believed much had been achieved 

at the meeting. As a consequence of this vierw, of concerns expressed 

for other safety issues, and of a vote taken at the IBC Chairpersons 

meeting, NlAID was reconsidering the IOC evaluation plan. NIH is tenta­

tively planning to broaden the scope of the evaluation to include safety 

matters other than recombinant DNA issues. 
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Dr. Krimsky said the transcript of the plenary session (tab 977), accurately 

reflected the tone of the meeting. He said that one point of disagreerrent 

among the participants was on the question of whether there should be 

biosafety ccmnittees, or whether their functions could be performed better 

by some other method. 

Dr. Mason commented on the health surveillance, monitoring and certifica­

tion workshop. He said there had been a great deal of discussion on the 

costjbenefit ratio of health surveillance programs. The consensus was 

that if unusual medical surveillance were to be required, it should be 

well defined and carefully controlled in order to obtain reasonable data. 

No workshop participant felt there was justification for such an in-depth 

prCXjr3TIi but to do less, if one really was ~cried, was not sensible. 

Most participants felt heavy stress ~hould be placed on education in 

good laboratory practices and procedures for all potentially hazardous 

work. To single out recombinant DNA for special emphasis was unwarranted. 

Dr. Baltirrore asked if FOsitive SUPFOrt for arfj part of the Guidelines 

had been evidenced at the meeting. Mr. Thornton replied that participants 
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indicated that the Guidelines reflect a consensus hammered out between 

science and society. 

Mr. Thornton then sunrnarized his impression of the meetiI"XJ. He felt 

most chairpersons recognized the value of IBCs, but were concerned itl1at 

the focus of those efforts was recombinant DNA activities. They did 
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not feel one area of research should be singled out for special attention. 

A secord concern was the "papeNOrk burden" associated with the Guidelines. 

A recomrrendation made by the Chairpersons to exewpt experiments oovered 

by Section III~ of the Guidelines derives frcm this concern. Dr. Mason 

offered his perception that many IBC chairpersons did not like the formal­

ity associated with the review procedures and the current structure of 

the IOC. 

_ Dr. GJttesman suggested- three mechanisms for alleviatiN;3 some of the 

Ilpapel:Work burden": (1) Exempt those experiments falling under Section 

l1I-o: or (2) Require Pl + EKl containment conditions but dispense with 

the requirement for registration documents; or (3) Require the lBC to 

maintain a registry, but not to review the experiments. In the latterr 

case, there could be a requirement for some Institutional officials, 

but not the full IBC to review the documents. She said she herself 

could not support the first option. She supported the second or third 

options with the understanding that large-scale (i. e., greater than 10 

liters) applications still be considered as a special case. 

\ " 

, , \ 

, i 
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Dr. Baltirrore said he would supp:Jrt a motion to exempt e>.perirnents covered 

by Section 11I-o fram the Guidelines, including large-scale experiments. 

He suggested consideration be given to changing RAe to a general advisory 

canmittee on biosafety. He felt there were many biosafety issues other 

than recombinant rNA which deserved consideration. Dr. Mason concurred 

wi th Dr. Bal tinore 's views. 

Dr. McGarrity asked Dr. Barkley of the NIH Division of Safety to canrrent 

on the current status of federal guidelines on chemical carcinogens and 

on etiological agents. Dr. Barkley replied that the CDC guidelines on 

etiological agents, which are intended as a voluntary code of good prac-

tice , have been issued in draft form for comments from the scientific 

ccmnunity. 

Dr. Barkley said the Occupational Safety and Health Administration (OSHA), 

responsible for promulgating standards to protect American workers from 

exposure to chemical carcinogens, is considering the problem of carcinogen 

use in research laboratories. One method of addressing the problem 

would recognize the use of informed judgement by principal investigatoLS. 

The Department of Health and Human Services (DHHS) is developing guidelines 

on control of carcinogens, which will apply specifically to DHH5 intramural 

laboratories. Guidelines for the use of chemical carcinogens in NIn 

intramural laboratories will be issued soon • . ' 

Dr. Barkley said aspects of new regulations of the Environmental Prote2tion 

AgencY (EPA), particularly with respect to the Resource Conservation anJ 
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Recovery Act, were also reviewed at the lBC O1airperson's meeting. 

These regulations are an attempt to reduce the in:hscriminate disposal 

of toxic d1emical waste in the environment. 

~.·Berns said he found the CDC's proposed biosafety guidelines for 

etiological agents to be capricious and unscientific, and the CDC 

unresponsive to expressed concerns. He admitted that the guidelines may 

be de jure, voluntary, but feared they would not be 1Xl1untary, de facto. 
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Dr. Williams, while admitting that the en:: guidelines and OSHA regulations 

were important, urged that the RAC resist the temptation to address a 

variety of issues beyorrl it$ charge. Mr. Thornton supported this position. 

Mr. 'lhornton asked for a straw vote to gauge RAC sentiment. He first 

asked how many RAC members preferred to maintain the status ~ regarding 

Section II 1-0. No one favored this approach. He then asked how many 

favored doing something to materially reduce or eliminate the paperwork 

and reporting functions for experiments covered by Section III-O. Nine­

teen in::Hviduals supp::>rted this position. He then asked how many 

members felt serious consideration should be given to exempting entirely 

from the Guidelines experiments currently covered by Section I11-o. 

Ten members supported this position. Mr. Thornton asked NIH staff to 

prepare language on a series of options for publication in ~~e Federal 

'R£:.3is ':er prior to the April meeting. 
,,, 

~ 1 ) \ ' 



Dr. Campbell suggested that experiments currently covered by Section 

1Ir-o be exempt from the Guidelines, but the Guidelines include a 

. reccmnendation that these experiments be done under PI containment 

conditions. 
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Dr. Krimsky asked for a clarification of the mechanism by which funds are 

earmarked for evaluations. Dr. Talb::>t replied that Congress appropriates 

budgetary funds for each Institute of the National Institutes of Health. 

A separate law specifies that up to one percent of those funds may be 

allocated to evaluation. A detailed review procedure within DHHS is 

used to allocate these funds among specific evaluation projects. 

IV. UPDA.TE OF PROPOSED RISK ASSESSMENT PRt:XiRAM AND REVIEW OF PAPER ON E. COLI 

POPUIAT1CNS 

Dr. Williams reviewed the Prc.::,;:osed First Annual Update of the PrCXJrarn to 

Assess Risks of Recombinant ~ Research (tab 962). Dr. Williams high­

lighted some of the items discussed in the plan, including the ~rotocols 

that originated in the Falrrouth Workshop concerning colonization by 

~ coli K-12 and transmission of genetic information fram ~ coli K-12 

to the intestinal flora, and the protocol involving the ~ coli strain 

H8, a good colonizer, an:"! plasmid pBR325. The plan also discus~s the 

results of the polyoma experiments which attenpted to determine if reCOin­

binant organisms containing onccgenes would ioouce twrors I and inclu-Jes 

a summary of the Pasadena Risk Assessment Workshop held on April 11-11, 

1980. NIAID has awarded a contract to the University of Minnesota tJ 
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develop a course on basic microbiological practices and techniques for 

work with hazardous agents. 

Dr. Krirnsky noted the staterrent in the plan that "no risks of recanbinant 

rNA research have been identified that are not inherent in the micro-

biological and biochemical methodology used in such research." He asked 

whether an increase in host range resulting from a recombinant manipulation 

would be considered a counter-instance to that statement. Or. Krause 

replied that the risk assessment plan indicates that no such case has 

been kno.m to occuri it does not inply that such an event is an impossf-

bility. 

Dr. Krimsky asked if the results of EPA contracts would be available to 

RAe, and if these results would be integrated into future NIH risk assess-

__ ment analyses. Dr. Talbot replied that EPA reports periodically to the 

Industrial Practices Subcommittee of the Federal Interagency Committee. 

Minutes of these meetings are forwarded to RAe. He noted that the USDA 

may also perform sone risk assessment studies and the NIH will be kept 

abreast of those studies. 

Dr. Krimsky raised a point regarding the wording in the seCOM paragraph, 

third column on page 61876, dealing with colonization of the intestinal 

tract. It was agreed that the word "knCMn" should be deleted fran t!le 

last clause of the paragrapi .. ,. which would nOW' read as follows: " ... , 
even though ~ coli K-12 has apparently lost those characteristics that 

,are required for oolonization of the normal intestinal tract. II Other 
" '-.,t 

" 
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questions by Dr. Krimsky regarding the plan were answered by Dr. Krause 

and RAe members. 

Dr. Wright suggested the risk assessrrent plan should be footnoted ard 

, referenced, and the identities of investigators disclosed. Dr. Wright 

also felt that the controversy between Rowe-Martin and Rosenberg-Sinon 

on the interpretation of the Rowe-Martin polyoma experiments should be 

included in the docl..llTent. Or. Krause, Dr. Williams arrl Mr. Thornton 

noted the debate was presented to, and carefully considered by, the 

RAe. Or. Baltirrore said that he does not believe there is a serious 

controversy concerning the interpretation of the polyoma experiments; 
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rather, there is only what he considers a twisted interpretation of those 

experiments by some people. Dr. Krimsky stated his understanding that 

any FCsi ti ve results in the polyoma protocols would be very iIl1fOrtant 

and said that the reviewers who accepted the Rosenberg-Simon article 

for Nature must have seen some value in the article. [Executive Secre-

tary's note: Nature has confirmed that the Rosenberg-Simon article 

appeared as a "feature article n rather than as a "scientific paper" an..i 

therefore was not formally peer reviewed]. Or. Campbell said that what 

Rosenberg and Sinon judged to be positive results were what Rowe am 

Martin considered the controls for the experiment. 

Mr. Pauker asked if studies to elucidate aspects of survival and colon-

ization of different strains of E. coli would be undertaken. Dr. Krause 

pointed out that the plan states that NIAID has awarded a grant to an 

investigator to study, ,the !OC>lecular mechanisms of !:. coli colonizat.ior.,,· 
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specifically the relative iJTportance of plasmid or chrCJ1¥..)Somal detenninants 

of colonization. !:t". Levine said this field is very fertile and developing 

vel)' rapidly. 

Mr. Thornton called on Or. Holmes to review tab 963, a paper entitled 

"Genetic Oi versi ty and Structure in Escherichia col i Populations. II 

Dr. Holmes said that in this article investigators surveyed twenty enzyrres 

from one hundred nine clones of E. coli. In addition to the wild type 

isolates, twenty-four laboratory K-12 strains were studied. The genetic 

diversity the investigators observed led them to conclude ti1at recombin-

ation in nature, of the genes coding for the studied proteins, is r-are. 

One of the E. coli isolates had been obtained from an infant in a 

Massachusetts hospital nursery. The twenty assayed enzymes fram this 

strain were indistinguishable electrophoretically from the sane twenty 

enzymes in laboratory strain ~ cali K-12. Dr. Krimsky said he asked 

that this be discussed, as he wondered whether it might be indicating 

that ~ coli K-l2 is survivinJ in nature. Dr"s. Levine, Campbell am 

Nightingale all said that just because the Massachusetts nursery isolate 

has 20 enzyrres electrophorectically identical to ~ coli K-12, does not 

at all rrean that it will reserrble ~ coli K-12 in the parameters that 

are irrq;:ortant for ~ coli K-12's lack of ability to coloniZe. It was 

agreed that the data on the 20 enzymes are If a small drop in a large 

bucket;" very incomplete data towards establishing the sirnilari ty of 

the Massachusetts isolate to E. coli K-l2. Further it was pointed out 
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that the paper states the Massachusetts isolate differs in its bacterio-

phage sensitivities fram E. coli K-12. ---

V. REVISED GENETIC MANIPUlATION ADVISORY GROUP GUIDELINES 

Or. Gottesman began discussion of the United Kingdom's revised Genetic 

Manipulation Advisory Group (Q1AG) guidelines for recombinant DNA experi-

ments (tab 964). She said the British had instituted a system in which 

numbers are assigned for "access," "expression," and "damage. n The num-

bers are multiplied together to obtain a final figure which determines 

the recommended physical containment level. She said ~~e RAC applies 

similar principles when evaluating recommended containment, but in not 

as explicit a form. G1AG, like the RAC, has been delegating increased 

responsibility to local committees. She said she did not perceive any 

- significant differences in approach between the U. S. and the British 

Situation, which would compel the RAC to take action. 

Mr. Pauker pointed out that Q1AG still requires some central notification 

am registration. IX. Wright said the Q1AG guidelines generally requi:-ed 

higher containment levels than the NIH Guidelines. Others said that the 

latest GMAG revision seemed to lead to generally lower contaiQ~nt levels 

in the U. K. as canpared to the U. S. 

\ , 
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VI. PP.QPCl3ED PRCX:E1XlRES FOR MINOR MODIFlCATlOOS OF PREVIOUSLY APPROVED LARGE-

SCALE RECCMBlNANI' rNA EXPERIMENI'S 

A. Application Procedures for Minor Modifications of Previously Approved 

Large-5cale Recorrbinant J:NA Experiments. 

Dr. Gottesman began discussion of the proposed application procedures 

for minor modifications of previously approved large-scale recombinant 

DNA experirrents (tabs 965, 976/3). Dr. Gottesman said that currently 

all large-scale experiments are reviewed by the full RAC; the proposal 

is an attemp~ to develop an expedited procedure for miner modifications 

of previously approved large-scale exper~nts. The proposal provides 

a procedure for determining whether a rrcdification is minor. A 

request for evaluation of a minor modification would be sent to 

ORDA. If ORDA believes it is a minor modification, the request will be 

send to a working group' composed of at least two RAC mell"ll:Jers. If 

possible, these members should have participated in the review of 

the original approval. If the working group unanirrously agrees that 

the modification is minor and that the changes do not significantly 

alter the organism in a way that is likely to affect containment of 

the organism or the vector, or the nature of the expressed product 

fran that presented originally to RAC, recommendation for approval 

will be transmitted to ORDA.. If the working group does not so f im , 

the proposal would be present~ to the full RAe for consideration. 

Or. Gottesman moved acceptance of the proposed language. Dr". Berns 
1 

seconded the motion. 
> , , 
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Dr. Goldstein suggested that each proposal be circulated to all RAC 

memJ:::ers at the time that it is sent for review to the working group. 

'!his would provide an opp:lrtunity for all RAC members to canment. 

He further suggested that the decision of the worki~ group be trans­

mitted to all RAC members. Dr. Gottesman suggested instead that a 

summary of minor modifications approved between meetings using the 

minor modification working group p~cedure be provided to RAC at 

each RAC meeting. Dr. Q:)lds tei n accepted th is propos al, am it was 

agreed that ORDA would provide such a summary. 

Dr. leiJ:::a..ii tz of Schering-Plough Coq:oration suggested that certain 

minor modifications of previously approved large-scale experiments 

using ~ roli K-12 host-vector systems mignt be approved by the 

local rBC. Or. Gottesman said she preferred the minor modification 

procedure as in tab 976/3. Dr. McKinney agreed.. By a vote of 

seventeen in favor, none opp:Jsed, the RAC accepted the proFX=lsed 

language (976/3). 

B. Proposed Procedures for Change of Locale of Previously Approved large­

Scale Recombinant rNA Experiments. 

. . 

Dr. GartlaM posed the question of how to process cha~es of site 

for large-scale production using previously approved clones, i. (::. , 

a clone which had been approved for scale-up at one site would 8e 

moved to another physical facility. A second IBC might then be 

charged"with oversight responsibilities . 
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Dr. Baltimore, noting that the RAC no longer reviews physical facil­

ities, felt changes of locale were therefore not apprcpriate RAC 

considerations. It was agreed that ORDA would administratively 

process such proposals. 

[Executive Secretary's Note: '!he follorN'ing statement dealirg with chCIDjes 

of facility has been added to the "Application Procedures for Large-Scale 

Reccmbinant r::t.llI. Experiments n : 

1f7. Should a clone, previously apprOl!ed for scale-up at one faciE ty , 

be proposed to be moved to a second facility, the IBC with over­

sight responsibility at the secord site shall suhnit to ORDA 

a registration document and receive ORDA approval, prior to 

initiating scale-up. No RAe review would be required. I, 1 

VI I • PROFC6ED CCNl'AI~ FOR EXPERIMENTS INVOLVING NONPA'I'HC.GENS 

Dr. Brill introduced the proposal (tabs 966, 973, 976/2, 980, 981, 982, 

983, 984, 985, 987, and 988) to amend the Guidelines to permit use of 

nonpathogenic prOkaryotes and nonpathogenic lower eukaryotes as donors 

and recipients in recombinant DNA experiments under PI containment condi­

tions. Specifically, it was prq,xlsed in the Federal Register on 

November 28, 1980, that a new Section, III-O-2, would be added to the 

Guidelines as follows: 

"III-O-2. Experiments Involving Nonpathogenic Prokaryotes and I..cMer 

Eukaryotes. Recombinant CNA eXPE!ri.r{'lents inve1 ving prOkaryotes and 

, , 
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l~er eukaryotes, oonpathogenic [2A] for man, animals, or plants, 

can be conducted under PI containrrent." 

Changes were also pro{X)sed in other sections of the Guidelines to accan-

plish this change. 

In discussing the prcposal., Dr. Brill suggested that this prcposed 

language be amended as follcws: (1) fo11(1,o1ing the word "plants", the 

words "and only DNA fran such sources" would be added; am (2) a require-

ment would be added that the experiments, and documentation that the 

organisrrs are not kno.vn pathogens, must be registered with the local 

IBC; and (3) containment for these experiments would be raised from PI 

to P2. It was noted that Dr. Novick, in a letter, had sugc;ested that 

containment be raised to P2. Dr. Brill moved acceptance of the proposal 

as amended. Dr. Fedoroff seconded the motion. 

Dr. Goldstein asked what typ: of oocumentation W\?uld be submi tted to t.i-te 

local IBC concerning nonpathogenicity. Dr. Brill replied that the inves-

tigator should provide evidence from the literature that the organism 

is not pathogenic. 

Dr. Berns said that the prc:posed requirement for P2 haj no scientific 

basis and moved to amend the language to require PI contairunent. 

Drs. Brill and Fedoroff accepted Dr. Berns' amerdment. 

Dr. Berns proposed an amendment to Dr. Brill' 5 amendment to change th,,= 

word "registered" to the word "reviewed". Drs. Brill am Fedoroff agreeJ. 
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Mr. Thornton asked Dr. Brill to restate his proposal as amended. 

Dr. Brill read the follO'Wing ameroed ITCtion: 

"Recanbinant OOA experiments involving prokaryotes or lCfNer eukar'jotes 

nonpathogenic to man, animals, or plants, arrl only INA fran such 

sources, can be conducted under Pl contairunent conditions. The 

experiments must be reviewed by the local IBC with documentation 

that the organisms are not known pathogens." 

Dr. Gottesman said she could not sUfPOrt the proposal as: ( 1) It covers 

an enormous variety of organisms, (2) It does not restrict the type of 

vector to be used (e.g., conjugative plasmids would be petmissible), arrl 

(3) "Nonpathogenic" may be defined differently by different IEes. This 

proposal would represent a departure from current Guideline philosophy. 

Dr. Gottesman agreed, however, that an expedited procedure for evaluating 

containment for experiments involvirg these organisms might be desirable. 

She suggested that proposals involving nonpathogenic prokaryotes and 

nonpathogenic lower eukaryotes might be reviewed by O~ rather than by 

the full RAC. ORDA. could ronsult with experts in the field. Dr. Mason 

also expressed concern about the definition of nonpatho~enicity, and 

supported the concept of QRDA review. 

Dr. Q)ttesman moved a substitute motion to exterrl Section III-B-3 of the 

Guidelines, which currently allows recombinant ~~ transfers between 

nonpathog~nic prokar'jotes at P3 containment, to include e,x~riments 

with nonpathogenic lower eukaryotes. Her substitute mOtion would -also , 
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permit requests for lowering of containment for specific experiments in 

this class to be approved by ORDA. RAC revie.w would not be required. 

Dr. Mason seconded the substitute motion. 

Dr. Brill said that the investigator WOuld be most knowledgeable about 

the organism. He questioned whether ORDA review should be required. 
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Dr. Campbell spoke in support of nt. Brill's motion. He felt the restric­

tions placed on recombinant DNA research were discouraging innovation. 

Mr. Thornton called the vote on Dr. Gottesman's substitute motion. The 

RAe voted against Dr. G:>ttesman's motion by a vote of six in favor, eight 

opposed, and two abstentions. 

Dr. Nightingale suggested that nnonpathogenic l1 is too absolute a term; 

certain organisms normally not pathogenic can cause disease in compromised 

hosts. other members concurred. 

Dr. Baltimore said the comrndttee, in evaluating this proposal, should 

face the basic question of whether reccmbinant rnA technology is likely 

to proouce an organism ron;! pathogenic than the original donor organisl'.s. 

Dr. Levine said that while many member-s of the ccrnmittee feel it is 

exceedingly unlikely that recombinant DNA technology will create a new 

pathogen of clinical significance, disparities could arise among inBti­

tutions concerning whether a given orgaJlism is, or is not, a pathogen 

under Dr. Brill's proposal. 

\ -, \ 
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Mr. 'Ihcrnton then called the vote on Dr. Brills' amended proposal. By a 

vote of nine in favor, eight opposed, am three abstentions, the RAe 

accepted Dr. Brill's prq:;.osal. Dr. Goldstein and Dr. Krimsky requested 

to be recorded as voting against the rroUon. 

Dr. Gottesman, in noting the closeness of the vote, again offered for 

consideration her substitute prcposal. Her proposal was that, if 

Dr. Fredrickson should not accept Dr. Brill's amended proposal, the 

sense of the RAC was that it would be preferable to the status quo to 

make at least tW':> changes in the Guidelines: (l) to extend the current 

situation allowing cloning between nonpathogenic prakaryotes at P3 

containment to include nonpathogenic lower eukaryotes, and (2) to allow 

lowering containment below P3 for individual cases in this class to be 

approved by ORDA., rather than requiring RAC review. She roved this 
! 

propJsal. Dr. Goldstein secorrled. Dt:". Berns moved to table discuss ion. 

Dr. Campbell seconded. By a vote of eight in favor, eleven opposed and 

no abstentions, the motion to table ~. Gottesman's substitute motion 

failed. 

Mr. Thornton then called the vote on Dr. Gottesman IS mtion. By a vote 
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of fourteen in favor, one opposed, and three abstentions, the RAe approverl 

Dr. Q)ttesman I s rrotion. 

VI II • ClDSED SESSICN 

The RAe went into closed session to consider proposals fran comrrer-cial 

concerns for scale-up of recombinant DNA experiments. 



22 

IX. PROPOSAlS 'IO CLONE GENES OF FOOr AND MOUTH DISEASE VIRUS 

Dr. Gartland introduced a request (tab 972), dated October 17, 1980, fran 

Genentech, Inc., and the United States Department of Agriculture Plum 

Island Anbnal Disease Center concerning the cloning of the Foot and 

Mouth Dise~e Virus (FMOV) genorre. An earlier proposal entitled "Cloning 

and Expression in !!. coli of the VP3 protein of Foot and Mouth Disease 

virus" had been reviewed by the RAC at the D:cember 6-7, 1979 meeting. 

On the recomnendation of the RAC, Stage I of that proposal, the construc-

tion of clones containing cDNA segments of the FMDV genome, was approved 

by the NIH and announced in the Federal Register of January 17, 1980 (45 

FR 3552). At that time it was noted that "Or. Campbell stated that it 

was the sense of the RAC that this ootion constituted the 'major action' 

and that future recommendations of the RAC approving further stages of 

the experiment would be 'minor actions. '" Subsequently, permission WdS 

given (Federal Register of July 29, 1980 (45 FR 50528)) that certain 

clones containing eDNA copies of the FMDV genome made on Plum Island 

could be rerroved from Plum Island as they "were well characterized, 

lacked infectivity, and represent, in aggregate, only 75% of the FMDV 

genome. " Dr. Gartland said request 1 in the October 17, 1980, protx'sal 

dealing with work in ~ coli K-12 could be considered a "minor action" 

continuation of the previously reviewed proposal. However; request 

2 of the CCtol:er 17, 1980, subnission dealing wi th prcposed work i:1 

hosts other than E. coli could not be so considered. Dr. Gartland sug-

gested RAe might therefo,re apprcpriately evaluate request 1 (Qut not 

request 2) of the ,submission, even though the proposal (tab 972,). h;l'l .Do'Jt 

" 
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been published in the Federal Register for thirty days of public comment 

as the request had not been received by ORDA until December 1980. 
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Drs. Berns, Gottesman and Baltirrore agreed that request 1 of the proposal 

could be appropriately considered at ti1is meeting. 

Dr. Baltimore, in reviewing request 1 of the proposal, explained ti1at 

several types and subtypes of Foot am Mouth Disease Virus are endemic 

in ti1e world today. He said vaccine producers must thus develop vaccines 

against multiple tY}:es and subtypes of the virus. He said Genented1, 

Inc., in the original proposal, had chosen one FMDV type as a protot~, 

requested and obtained NIH permission for experiments involving this 

type, and now is requesting permission to apply the same procedures to 

other FMDV serological tYt:es. Dr. Baltimore said Genentech, Inc., ha:l 

agreed to abide by the -conditions set by RAC. Dr. Campbell said it was 

appropriate that a RAC working group, but not the full RAC, review data 

on the infectivity of the clones before they are removed from Plum Island. 

Dr. Berns suggested that, as in the previous approval, the clones allowed 

to leave Plum Island shall not contain, individually or collectively, 

rrore than 75% of the viral get1Cfl'1€!. Dr'. Bal tirrore included these state-

!mnts in his motion to approve request 1 of the profX)sal. Dr. Fedoroff 

seconded the motion. 

By a vote of 20 in favor ,I 'n~ne optx'sed and one abstention, the RAe recexn-

mended approval of request 1 of the proposal (tab 972). This action 

wouldpel:mi t cloning on Plwn Island of various FMDV tyt::es in ~ coli K-12. 
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'!he follCM'ing conditions were specif ied : (1) A working group of the Me, 

but not the full RAe, would examine data on the infectivity of the clones 

produced on Plum Island before these clones were allowed to leave the 

Island, and (2) the clones to leave Plum Islard should be well-character­

ized, shown to lack infectivity, and shall not contain, individually or 

collectively, more than 75% of the FMDV genome. 

Dr. Gottesman suggested that some discussion of request 2 of the proposal 

(tab 972) was apprcpriate. Although no formal action should be taken at 

this meeting, a discussion might i~ntifypotential problems. 

Dr. Baltirrore said request 2 of the prcposal (tab 972) asks permission 

for cloning of FMDV eDNA in Bacillus subtilis, Saccharomyces cerevisiae, 

and in eukatyotic cells in culture. He envisaged no p::ltential hazard in 

cloning the VP3 protein in these hoSt-vector systems. Dr. Ross of Genen­

tech, Inc., said the VP3 protein has no known biological activity other 

than as a structural protein in the,FMDV'coat. Dr., Baltimore asked 

Dr. Ross if less than 'two-thirds of 'the SV40 genome would be used as a 

vector for cloning the VP3 protein. Dr. Ross replied that less tJ1an 

two-t.'1irds of the SV40 genome would be used. Dr. Q)ldstein asked if 

inserting the gene for the VP3 protein into a two-third fragment of the 

SV40 genome eQuId produce a viable virus with modified host range. 

Or. BI,ltirrore said that it is very unlikely that the VP3 protein could ly:; 

inserted into the SV40 capsid structure • 

. \" 
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Dr. Berns asked for a clarification of the prop::1Sal. He noted that the 

discussion focused on one of the FMDV capsid proteins, the VP3 protein. 

Hcwever, Genentech will have up to 75% of the entire viral genome, and 

the October 17, 1980 proposal requests permission to clone FMIN capsid 

proteins in general, not just VP3. Dr. Ross said that approval for just 

the VPJ protein would be acceptable at this time. Dt". Gottesman suggested 

that the proposal should be mre explicit. It was also stated that 

additional information on the vectors to be used should be supplied. 

The RAC deferred action on request 2 of tab 972. 

x. PROF(SAL FOR APPROVAL OF SCHIZCSACCHARCMYCFS P::MBE FOR RECCMBINANT I:NA 

EXPERIMEN'IS 

Dr. Benj amin Hall of the Un i versi ty of Washington requested that the 

fission yeast, Schizosacchar~ces pombe, together with ~ cerevisiae/ 

E. coli hybrid recombinant plasmids, be certified as an HVl host-vector 

system (tabs 970, 975, .976/7). Dr. Hall in addition requested that this 

system be included in Section 11I-o of the Guidelines. Schizosaccharomyoes 

pombe is nonpathogenic, survives poorly outside of controlled laboratory 

conditions, is rare in nature, am exdlanges genetic information only 

with other closely related organisms. Dr". Canpbell said the request is 

unusual in that the specified host is the species rather than a specific 

laboratory strain. He noted that the current HVl certified hosts are at 

a selective disadvantage relative to their wild type counterparts. He 

felt the RAC should adhere to criteria specified in the Guidelin~s for 
". 
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certifying HV1 host-vector systems. On this basis he said he could not 

reccmnend approval of the request. Dr. Gottesman agreed. 

Dr. Pinon agreed, but suggested that the NIH might t:ermit certain experi-

ments with the organism, while not certifying Schizosaccharanyces pombe 

as an HVl host-vector system. 

Dr. Campbell roved approval of the follONing notion: 

limA from nonpathogenic prokaryotes and la.ver eukaryotes may 

be cloned into Schizosacchar:cmYces p;:?rnl::e species under PI 

containrrent conditions." 

By a vote of fourteen in favor, one oPPJsed, am four abstentions RAe 

recCllm'ended the notion. Dr. Campbell then rroved a second reccmnenda-

tion: 

It DNA fran higher eukaryotes may be cloned in Schizosacd1arcmyces 

~ species under P3 containment conditions. It 

By a vote of fourteen in favor, none opposed, and five abstentions, 

MC accepted the rrotion. 

XI. REQtJEST 'IO INCLUDE STREPICX:OCCUS FAECALIS AND STREPI'CCCCCUS SANGUIS UNDER 

EXEl1PrICN I-E-4. 

Dr. Gottesman introduced the request (t~s 967, '176/1) of Dr. Conal:l 

Clewell of the University of Michigan that Streptococcus faecalis be 

inclllded aloog wi th St~ptococcus sanguis in a sublist of App=n:Hx l\ . \ 
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of the G.lidelines. Dr. Gottesman noted that Appendix A currently has 

two sublists, E am F, both of which include Streptococcus sanguis. She 

suggested that Streptococcus faecal is be added to sublist F if the RAC 

is satisfied that the evidence derronstrates excharge in I::oth directions 

between S. faecalis and ~ sanguis. Dr. Carrpbell supported that approach, 

am roved approval. Dr. Fedoroff seconded the rrotion. 

By a vote of twelve in favor, two OPfX)sed, and five abstentions, the RAC 

recommended that the request be approved, and that Streptococcus faecalis 

be added to sublist F of Appendix A. 

XI I. PROFClSAL FOR CCNI'AINMENI' FOR STREPI'CMYCES AND NCNPATH(x;ENIC AcrINCMYCETES 

Dr. Levine introduced three requests (tab 974) of Dr. Stanley Cohen of 

Stanford University to revise containment levels for recombinant DNA 

experiments involving 'the nonpathogenic free-living soil organism genus 

Streptomyces am other nonpathogenic Actinanycetes. Dr. Taltot fainted 

out that this item had not been published in the Federal Register for 

thirty days of public comment due to its late receipt in ORDA. He noted 

however that the first of the three requests was a specific instance of 

a much breeder prc:posal (see item VII of these minutes) which haj been 

published in the Federal Register, and that, therefore, the RAC could apt=Jro­

priately act on this. Dr. Levine reoo the first of Dr. Cohen's requests: 

"That all members of the nonpathogenic Actinomycetes genus 

Strept~ces and the plasmids native to this genus be ap~oved 

as host-vector systems for the cloning under PI conditions of en; 
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derived from other non-pathogenic prokaryotic organisms such as 

Streptanyces am other non-path::>genic Actinanycetes species, 

Escherichia coli K-12, Bacillus subtilis, Bacillus lichenformis, 

Bacillus circulans, and other non-pathogenic Bacillus species, 

and for the cloning of DNA derived from non-pathogenic unicellular 

eukaryotic microorganisms such as Sacchar~ces cerevisiae and 

NeuroSpora crassa." 

Or. Levine noted that the RAC hcd earlier in the meeting (see i tern VII 

28 

of these minutes) recommended PI containment as sufficient for a large 

class of experiments, of which these were a small subset. He recanmerrled 

approval. Or. Maas seconded the motion. 

By a vote of eighteen in favor, none opposed, and two abstentions, the 

RAC recc:mrended approval of the first request of tab 974. Dr. Campbell 

abstained from discussing and voting on this request. 

'!he RAC deferred action on the second and third requests of tab 974. 

Dr. Gottesman said that Dr. CohEln should suW1y addi tional data concerning 
i 

the organisms he wishes to be c~rtified as HVl host-vector systems. 

Dr. Williams concurred. 

XIII. PROPOSAL TO AMEND ITEM 4 OF APPENDIX E 

Dr. Brill introouced the prcposal (tabs 968 f 976/5) by Dr. Clarence Kado 

of the University of California, Davis, to modify item 4 of Appendix 2. 
,\ .. , 

Dr. Karla requested deletion of the specification that experiments involving 

Agrobacterium tumefaciens be performed "under containment conditionS"Clne 
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step higher than would be required for the desired DNA in HVI systems 

(Le., one step higher physical containrrent than that specified in the 

subsections of Section III-A)." 

According to Dr. Kado's proposal, item 4 of Appendix E would read as 

follows: 

"Cloned desired fragrrents fran any non-prchibited source may be transferred 

into Agrobacterium turnefaciens containing a Ti plasmid (or derivatives 

thereof), using a nonoonjugative ,E. coli plasmid vector coupled to a 

fragment of the Ti plasmid and/or the origin of replication of an 

Agrobacterium plasmid, under' containment corditions that would be 

required for the desired OOAin Hill systems (i.e., that specified in 

the subsections of Section III-A). Transfer into plant parts or cells 

in culture would be flermitted at the same containment level." , , 

In support of the request, Dr. Brill said that Agrobacterium tumefaciens, 

While a pathogen, does not attack 'tissue which has not been injured. 

Expression of the Ti plasmid coded genes is diluted out as the plant grows. 

Furthermore, the Ti plasmid i~ ~parently lost in meiotic segregation, 

and is not transmi tted to prcgeoy. He moved approval of Dr. Kado' s 

proPJsal. Dr. Scandalios concurred. 

Dr. GJttesmar. n0ted that the prcposal would effectively, nesl-wate 

Agrobacterium tumefaciens an HVl system. She did not find this action 
, 

apprcpriate as {,l:)o: 'tee ~robacterium tumefaciens Ti plasmid is a conj uya-, 

tive plasmid, and (2) althoJgh Agrobacterium tumefaciens is 'not a se~ious 
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pathogen, it is, nonetheless, a pathogen. She suggested that contain­

ment conditions for certain tyFes of experiments might apprc:priately be 

relaxed, but suggested that the RAe refrain from designating Agrobacterium 

tumefaciens a de facto HVl system. She prcposed to lC1Wer containment 

to P2 for experiments involving cloning DNA from non-pathogenic pro­

karyotes and plants in Agrobacterium tumefaciens with subsequent transfer 

to plants or plant tissue. Dr. Brill accepted this proposed amendment 

of his rotion. 

'Ihe !'TOtion was recanrreooed by the RAe by a vote of seventeen in favor, 

none opposed, and two abstentions. 

XIV • REQUEST FOR r..aiERIN3 OF CCNI'AIN1ENT UNDER ITEM 4 OF APPlliDIX E 

Dr. Scandalios introduced the request (tabs 969, 976/6) of Dr. Mary-Dell 

Chilton of Washington University in St. Louis to reduce physical con­

tainment to P2 for the manipulation in Agrobacterium tumefaciens of 

(1) the Saccharanyces cerevisiae alcd10l dehydrogenase 1 gene aoo 

(2) the gene coding for the maize (~mays) seed storage protein, zein. 

The cloned DNA and the vectors will be introduced into tobacco plants. 

Dr. Scandalios said these experiments are currently covered by item 4 of 

Appendix E which specifies P3 containment conditions. He said Dr. Chilton 

requests a lowering of containment as the recombinant DNAs used in the 

manipulations are well-characterized. Dr. Scardalios recarunerrled that 

the specified experiments be permitted under Pl containment conditions 

'and' so !lOved. , Dr. Brill concurred. 
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By a vote of fifteen in favor, none opposed, and four abstentions, the 

RAC reCOll'lI1ended Or. Scarx3alios' !TOtion. 

xv • REQJEST ro CLCNE SACCHARCMYCES CEREVISIAE J:NA IN TETRAHYMENA 

Dr. Maas began discussion of the request (tabs 979, 976/4) of Dr. Eduardo 

Orias of the University of California, Santa Barbara, to clone Sacchar­

omyces cerevisiae INA in Tetrahymena therm:?phila using ~ cerevisiae/ 

~ coli hybrid plasrnids. Dr. arias, in sUPI?Ort of his reques t, noted 

that Tetrahymena thermophila is a unicellular eukaryote of no known 

pathogenicity. Dissemination of genetic information between members 

of the species by means other than euka~otic conjugation has not 

been demonstrated. 

Dr. Levine said this request is an example of experiments which would b€ 

covered by the new proposed mechanism concerning non-pathogenic prokaryotcs 

and non-pathogenic lower eukaryotes (see item VII of these minutes). 

Dr. Maas roved acceptance of the proposal at the PI containment level. 

Dr. Levine seconded the rrotion. By a unanirrous vote of nineteen in 

favor, RAe recommended the action. 

XVI • DRAFT PROPOSAL ON roXINS 

Dr. Maas said, in his mind, the cloning of toxin genes may be arrorq t~1e 

few real potential hazards posed by recombinant DNA experiments. 

Dr. Maas said an ad hoc group coffiposed of Dr. Alan Bemheimer of 0iew 

York University, Dr. John Collier of Yale Uni~rsitYI Dr. Michael Gill 

of Tufts University, Dr. Susan'Gottesman of NIH, Or. Myron Levine of 

,',j.' 
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the University of Maryland, Dr. James Mason of the Utah State Department 

of Health, and himself ha:::l ret to oonsider apprcpriate contairanent for 

recombinant DNA experiments involving genes coding for toxins. 

Dr. Maas said the group had participated in two telephone conference calls 

and had met on January 7, 1981 to develop language for publication in 

the Federal Register and for subsequent consideration at the April 23-24, 

1981 RAC meeting. He presented the draft language developed at the 

January 7, 1981 meeting (Attachrrent II). 

Dr. Maas said the proposal could be broken down into three parts: (1) a 

preamble which offers the logic and reasoning behind the proposal, (2) a 

section outlining procedures to determine toxicity and (3) containment 

conditions for various potencies. He noted that for the moment the 

proposal dealt only with cloning in ~ coli K-12 host-vector systems. 

Dr. Maas suggested that the ad hoc working group might be consulted when 

proposals evaluating toxins are evaluated. 

Mr. Thornton suggested that each RAC member take the opportunity to make 

suggestions on the draft proposal. He thanked the ad hoc working group 

for their efforts. Dr. Berns suggested that Or. Gill might be invited 

as an ad hoc consultant to the RAC meeting at which the toxin pro[X)sal 

will be considered. 
\ \ 
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XVII. FtmJRE MEETING DA.TES 

Mr. 'n1ornton directed the attention of the members to tab 961 which 

outlined future meeting dates of the RAe. These are April 23 and 24, 

1981, September 10 and 11, 1981, and January 7 and 8, 1982. 

XVI I I • AIllOURNMENr 

The meeting was adjourned at 12:15 p.m., January 9, 1981. 

II 

Respectively submitted, 

Elizabeth A. Milewski, Ph.D. 
Rapporteur 

William J. Gartland, Jr., Ph.D. 
Executive Secretary 

, , 
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I. Preamble 

FIRST DRAFI' PRESENT TO RAe ON JANUARY 9, 1981 

Cloning of Tbxins 

ATrAOlMENT II 

Whereas it is W1likely that novel pathogens of clinical significance 

for man might be created by the cloning of genes for toxic proteins 

into new host bacteria that colonize humans or that may pass genetic 

information to organisns capable of colonizing humans, it is neverthe­

less prudent to restrict the cloning of genes for potent toxins. 

'!he theoretical dangers stem fran the habits of the new bacterial host 

and the toxicity of the toxin ~ ~ rather than known attributes of 

the organism that contributes the toxin gene(s), its ecology, virulence, 

arrount of toxin it may synthesize in humans or elsewhere, am the PJssi­

bility that it exchanges genetic information with certain other organisms 

in nature. Likewise, the toxins role, or otherwise, in pathogenic i ty of 

the donor organism is not necessar ily of relevance. 

The extent to which toxins are a danger is usually difficult to ascertain 

for humans. The specification thus attempts to define a level of activity 

below which proteins might be considered safe and specifies minimal accep­

table safety tests on animals which might predict human safety levels. 

Because there are wide ()105 fold) differences in susceptibilities of 

animals to toxins, human safety may be inferroo with rearonable assurance 

only if an agent is shown to non-potent to an::lther primate or to several 

lower marmnals. '!he specification is worded so that non-fX)tenncy (r::otency) 

for lower anbnals would be over-ridden by evidence of potency (non-potency) 

tol?l""imates or humans. 

DRAFT 1/7/81 
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Mditional precautions may be desirable if synergy or potentiation occur 

as, for example tl"x)se bacterial exotoxins that enhance the toxici ty of 

endotoxin. 

TOxicity Determination 

2 

A toxin shall be considered potent at a certain level if parenteral cdmin­

istration of a certain amount causes death, disfigurement or profound 

neurological effects. 

a) If the human toxicity is known, this information shall be pararrount. 

b} If human toxicity is rot known, it may be inferred pro ten from assays 

of toxicity to another primate (intravenous injection to at least four 

animals) • 

c) If neither human nor· other primate toxicity is kn01;Jl1, human toxicity 

may be inferred fran 16 most sensitive of three small animals, nainely 

mice, guinea pigs and rabbits, using intravenous injection into at 

least four animals of each species. 

The toxin used for the tests must be of good quality without substa,tial 

denaturation or chemical alteration fram its most effective form. The 

purity must be kncwn sufficiently to detennine the content of sr:ecific 

agent. If the purity is in doubt the most conservative assumption must 

be made. An impure toxin that apfears similar in structur.~ anJ action to 

a known toxin may be assumed pro tern to be ten times as toxic as the 

knOO toxin • 
• ' l ~. ." •• 
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3 

When t\'A) or rrore proteins act in synergy to form a toxic principle and 

the components are to be cloned separately under conditions that rigor-

ously preclude the camingling of the separate clones, the toxicities of 

each canp::ment may be considered in::'lividual1y. 

Restrictions 

1. tb specific restriction shall apply to the cloning of rnA st:ecifying 

a protein if it is non-potent when administered at the level of 

100 llg (or more) per kilo;rarn of body weight. 

2. Cloning of Class A, B and c toxins is, for the present, restrictet"l to 

E. coli mst-vector systems. Class A toxins are defined as those 

that are p::>tent at the level of 1 lJg - 100 llg/kg body weight. These 

may be cloned in ERl Pl. 

Special Case: 

Some enterotoxins are substantially more toxic when administered 

enterally than parenterally and must be considered separately. The 

following enterotoxins whose effeqts are confined to the stimulation 

of intestinal secretion that can be entirely reversed by administra-

tion of electrolyte solutions shall be subject to the rules governing 

Class A toxins. The heat stable toxins of ~ coli (both STI & STII) 

and of Y. enterocolitica cholera toxin, the heat labile toxins of 

~ coli, Klebsiella, and other related proteins as may be identifi~ 

that are neutralized by an antiserum monospecific for cholera toxin. 



---~ ~~ ~--~ - ~ ~- ~-.-

--

-

A'ITAOIEMENT II - PAGE 4 

4 

3. Class B toxins are those that are p:::!tent at the level of 100 ng -

1000 ng/kg body weight (exanples - diphtheria toxin, ClostridillTl 

perfringens, epsilon toxin, abrin). DNA for these proteins may be 

cloned EK2/p2 or EKl/P3. 

4. Class C toxins are p::>tent at less than 100 ng, namely the botulinum 

toxins, tetanus toxin, and Shigella dysenteriae neurotoxin. Cloning 

of genes for these toxins is restricted but exceptions will be consi­

dered on a case-by-case basis by RAC following publication of the 

request in the Federal ~ister. It is likely that permission to 

prcx::eed with serne protocols involving toxins of this class will require 

the work to proceed in a P4 facility. 

Footnote: 

It is conceivable that Some toxins may greatly (~Oo-fold) p::ltentiate the 

effects of other boxins. If information on potentiation becomes available, 

the toxins with p::ltentiating effects on other toxins will constitute a 

special situation to be considered on a case-by-case basis as a mino~ 

action. 

I ' 

, , 
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1-10 ng 

Botulinum toxin A 

B 

C 

D 

LDso or HI..D/kg 

Man z.tonkey 

10 ng 

1/3 mouse 

(40 ng) 

E proteolytica11y 
activated (1.1 ng) 

F 

Tct.anus toxin 

Shigella dysenteriae neurotoxin 

iO-IOO nq 

},U9.:.l:.~~~ nq 
Dip~theria toxin 

Abrin 

C1. perfrinsens Epsilo:1 toxin 
(trYP3in activated) 

_J-IO ug 

St~?hylococcal Alpha toxin 

Ricin 

Pseudo::':o!las aeruginosa exot.oxin A 

st':C:'p~olysin 0 

Cl. pe~fringens Theta toxin 

Cerc.olysin 

Listcreolysin 

<2.5 ng 

(4.5 ng) 

~100 ng 

O-labile 
hernolysins 

House Guinea 1>ig 

1.2 ng (0.6 ng) 

1.2 ng 0.6 ng 

1 x mouse 

<0.4 ng (0.1 JIg) 

1.1 n9 (0.6 ng) 

7 n9 '"'2 ng 

1.3 r g )9 rg 

~n;ld 160 ng· 

600 n9 

250 ng 1 pg 

40-60 p-:; 
3 pg 
3 )19 

10-25 pg as r~bbit 

.13-16 JIg 

40-80 }l9 

~-17. I1g 

t 

Rabbit 

(0.5 ng) 

1/8 mouse 

(0.08 ng) 

(1.1 ng) 

(.05-5 

0 .. 9 n9 

1.3 pg 

3 pg 

5-8 pC! 

ng) 

z~:-'Ic1 pres\l:nahly li}~e' ... ise for similar he::101ysins produced by othC"r Clostridiu:n aad 
B~cil1~s species 

~. pestis Durine toxins A O~ B 

B. pertussi~ ~oxin 

ll. an~.Jlri!ci.5. Lethal factor (I.-ith FA) 

s. aureus Beta toxin 

35 p-:;, 
JVSO pg 

-< or <'''60 pg, 5 pg 
(1'-4 t) '< 11.:' JlS .. 

, \ 

SOO ug-5m~ 40-~OO ~g 3-30 ug ? 
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I~O.~g~"~~ 
:;hc._ra. Toxin (Lv.) 

.'1' {i. v. } 

~l. perfringens enterotoxin 

=:ord Factor 

1.-10 mg 

Han 

Pseudomonas.aeruginosa protease(s) 

5treptococca1 erythrogenic toxin 
{also ehances effect of endotoxin} 

proteus mirabilis neurotoxin S 

1 ~)-~_OQ.._TI'.g 

Staphylococcal G~~a toxin 

St.ap~~y10('or::cal Deltn. toxin 

s. aureus ent.erotoxin 

--
St2ph leukocidin 

Toxic shock toxin 

Lcgio!1ella 

B. c~reus enterotoxins 

ST 

c. difficile 

St!:'eptolysin S 

.., 20 ng 

<"-'sao ng 
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Honkey House Guinea Pig Rabbit 

250 )1g 
(less enterally) 

presumed 250)1g 

300 }lg 

500 )1g 

;;. 3mg r 4 rng 

3~6 mg 

3 rng 

< 50 mg ? 

0.1 ug 

. 3.5 1l1g 

j.' I\(l ng ? 

> 1 mg 


