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The Workim Group on Definitions of the Recambinant ™A Advisory Cammittee was
convened at 9:00 a.m. on December 5, 1986, at the Marriott Hotel, Kenwood Roan,
5151 Pooks Hill Road, Bethesda, Maryland, 20814, Or. Gerard McGarrity was

Chair. The following were present for all or part of the meeting:

Working Group members:

Susan Gottesman Gerard McGarrity John Scarmdalios

Susan Hirano Paul Neiman Frances Sharples
Trvimg Johnson Thomas Pirone Anne Vidaver

Fdward Korwek David Pramer William Gartland
Myron Levine Monica Riley (Executive Secretary)

A working aroup roster is attached (Attachment I).

Other National Institutes of Health staff:

Stanley Rarban, NIAID
Others:

M. Bradley Flynn, Department of Agriculture

Charles J. Eby, Monsanto Campany

Alan Goldhammer, Industrial Riotechnology Association
James Kaper, University of Maryland, Baltimore
Elizabeth Milewski, Envirommental Protection Agency
Henry Miller, Food and Drug Administration

David Moore, Association of American Medical Colleges
Greq Pearson, Blue Sheet

George Shibley, Department of Agriculture

Janet Shoemaker, American Society for Microbiology
Michael A. Swit, Burditt, Bowles & Radzius, Chartered
William Szkrybalo, Pharmaceutical Manufacturers Association
Sue Tolin, Nepartment of Agriculture

L. F. Wright, Pfizer, Inc.

IThe working qroup 1s advisory to the RAC, and its recammendations should not

he considered as final or accepted.
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I.

NDefinition of Deliberate Release.

Dr. McGarrity called the meeting to order and asked the observers t
introduce themselves. He restated theé charge to the workimg group and
sumarized the actions taken at the September 5, 1986, meeting of the working
group. Be noted that the Recambinant DNA Advisory Comittee (RAC) had
recammended approval of r. Gottesman's proposed amendment of Section
ITI-A=-2 of the National Institutes of Health (NIH) Guidelines for Research
Involving Recambinant TNA Molecules at its meeting on Septeamber 29, 1986.
However, the NIH Director has not yet acted on this recamwrendation. The

RAC referred the other recammerdations back to the working group for further

consideration.

Dr. Gartland sumarized a meeting on erwirommental release issues sponsored
by the National Research Council at Millwoorl, VA, on October 27-28, 1986.
He also sumarized the conclusions amd distributed a cogpy of the Report of
the Camittee to Review Allegations of Violations of the NIH Guidelines
for Research Involving Recambinant I'NA Molecules in the Conduct of Field
Tests of a Pseudorabies Vaccine at Raylar College of Medicine and/or Texas
A&M University. In response to a question, Dr. Milewski of the Enviromental
Protection Agency (EPA} stated that the purpose of the meeting of the EPA
Biotechnology Science Advisory Caommittee subconmittee on erwiromental
release on December 11-12, 1986, is to prepare several options for the
definitions of "deliberate release" for use in EPA rulemaking procedures.
The working group agreed to focus on matters pertaining to NIH and leave
integration of agency decisions to the Biotechnolagy Science Coordinating

Committee.

Dr. Vidaver then sugnested that a second sentence be added to the definition
of "deliberate release" which she had proposed at the September 5, 1986,
meetiny, The two sentences to be added to Section III-A-2 would read as
follows:

“The term ‘deliberate release' is defined as a planned intraoduction

of recambinant NDNA-containing microorganisms, plants, or animals into
the erwiromment. This is the experimental use of microorganiams,
plants, or animals under conditions considered to be accepted scientific

practice."

The appendices to be developed would incorporate the accepted practices.
Drs. Korwek and Gottesman questioned how unplanned introductions would be
treated if this definition is adopted. Drs. MoGarrity and Vidaver pointed
out that these sentences would be added to Section III-A-2, and the heading
of Section III-A, "Experiments That Require RAC Review and NIH amd IBC
Approval Before Initiation," indicates that Section III-A-2 applies to
experimental releases. xr. McGarrity said that these sentences would
presumably be added to the erxd of Dr. Gottesman's proposed revision of

Section IIT-A-2.

Dr. Sharples then proposed an alternative rewrite of Section I1I-A-2 as
follows:
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"ITI-A~2. Envirommental applications conducted without physical [and
bhiological] containment of any organism containing recambinant [NA,
excent:

"a. Certain plants as described in Appendix L.
"b. nDeletion derivatives not otherwise cowered by these Guidelines.
"c. fMganisms covered in exemption I1I-p-2."

M, .Johnson then moved that the two sentences of Dr. Vidaver be added at
the end of the proposed further revision of Section III-A-2. After further

discussion, br. Johnson amended his motion and moved adoption of Dr. Vidaver's

first sentence for inclusion in Section III-A-2. The working group accepted
the motion by a vote of 11 in favor, none opposed, and 1 abstention.

br. Gottesman then moved that Mr. Vidaver's second sentence be placed under
"a" and that Section IIT-A-2 be revised to read in its entirety as follows:

"III-A-2. Deliberate release into the erviromment of any organism
containing recombinant DNA except those listed below. The term 'deli-
hberate release' is defined as a planned introduction of recambinant
PNA-containing microorganisms, plants, or animals into the environment.

"a. Introductions conducted under conmditons comsideread to be accepted
scientific practices in which there is adequate evidence of biological
and/or physical control of the recambinant TNA—containimy organisms.
The nature of such evidence is described in Appendices L, M, N, and O.

"h, Deletion derivatives not otherwise coverad by these Guidelines.
"

c. Organisms covered in exemption III-D-2."

Dr. Johnson seconded the motion and the working group passed the motion by a
vote of 10 in fawor, 1 opposed, and 1 abstention.

Dr. Tolin stated that the U.S. Department of Agriculture will be proposimg
material for inclusion in Appendices L, M, and N.

I1I. Vaccine Develorment.

Dr. Levine presented infomation to the working graup on develcpment of
several different varieties of live bacterial vaccines (Attachment II). He
said that phase 1 studies of vaccines made by recamnbinant [NA techniques
can be carried out in very closed facilities, hut that mechanisms are needed
to permit phase 2 and 3 clinical trials which may involve tlousands of
individuals. He pointed out that non-recambinant live attenuated vaccines
are tested with no special constraints and predicted that superior and

more precise vaccines will be made by recambinant DNA techniques.
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ITI.

™. Gottesman mointed out that there are already procedures in the NIH
Guidelines for approval by other Federal agencies of experiments falling
under Section III-A. Presumably these clinical trials would be submitted
to the Food ard Drug Administration under Investigational New Drug (IND)
procedures. Dr. Korwek nointed out that there could be a problem with
pre-human testing in animals since an IND is not required at this stage.
He said this could be addressed in an appendix to the NIH Guidelines.

Nr. Gottesman then moved that: (1) investigators in the field of vaccine
develcpment be apprised of the options for exemption fram RAC review as
smecified in paragraph two of Section III-A, and (2) that a working group be
organized to develop criteria and procedures for inclusion in an Appendix O
(Vaccines) of Section IIT-A-2. The motion passed by a vote of 11 in favor,
none opposed, and no abstentions. It was the sense of the workimg group
that Appendix O cover vaccines, and that Appendix N cover microorganisms
other than vaccines.

Definition of Recaombinant DNA.

In response to a question by Dr. Neiman, Dr. Gartland summarized why the
working group had been asked to consider the definition of "recambinant

NA." Dr. Korwek questioned the reasons for reconsidering this definition.
Dr. Gottesman said that she is not aware that the definition needs to be
chamged to take into account arny specific experiments. Dr. Korwek said

that since Section III-A-2 of the NIH Guidelines will presumably be revised to
hardle deletion derivatives, he favored not charging the basic definition of

recombinant DNA,

Mr. Riley said she felt it is important to exclude some things fram the
defintion. She then moved the following amendment of a sentence proposed
by Dr. Landy for inclusion in Section I-B at the Septamber 5, 1986, working

groun meeting:

"Genames which contain only deletions, duplications, transpositions,
single-base changes, or rearrangements are not considered to be
recanbinant TNA irrespective of the method by which they were produced.
Products of translocations within genames are considered to be recambinant

DNAL"

Dr. Riley said that this wording would make a distinction between trans-
positions and translocations which had not been made earlier.

Dr. Korwek questioned why these concerns could not be handled as exemptions.
Dr. Gottesman noted that these types of experiments are already exempt in
the laboratory. An alternative approach to achieve the same end would be
to reword "b" and "c¢" in a revised Section III-A-2.

Dr. Neiman said that these concepts about deletions, etc., pertain particularly
to microorganismsg, but he did not feel that this revision of the definition
would be generally accepted by those in the scientific conmunity who deal

with more complex organisms with more stable genomes.
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Dr. Gottesman noted that deletions, etc., are already exempt in Section III-D
unless they also fall under Section III-A. An alternative approach would
be to broaden "b" and "c" in the revised Section I[II-A-~2.

Dr. Vidaver suggested that the word "foreign" be added to the current
definition in (i) in Section I-R. It was pointed out that "foreign® would
have to be defined in a footncte.

NDr. Riley withdrew her motion, and Dr. Gottesman then moved that the following
nossible changes in the definition of recambinant DNA be presented to the
RAC for consideration:

1. The first paragraph of Section I-B would be revised to real as follows
(new words in underlined):

“In the context of these Guidelines, recambinant TNA molecules are
defined as either: (i) molecules which are constructed outside
living cells by jolning foreign natural or foreign synthetic INA
segqments to NDNA molecules that can replicate in a living cell, or
(ii) DNA molecules that result from the replication of those
described in (i) abowve.

2. The following new footnote would be added:

"Rearrangements involving the introduction of DNA fraom different organisms
or different strains of an organism will be coreidered recambinant [NA.
Neletions, single-~hase changes, and rearrangements within a single gename
will not involve the introduction of foreign DNA and therefore would

not be considered recombinant DNA."

Several members expressed reservations about charging the definition of
recambinant DNA and the rationale for such a fundamental change in the
NIH Guidelines. The vote on the motion was 5 in favor, 2 opposed, ard 3
abstentions.

The working group then voted on the proposal itself, i.e., on the desirability
of making these proposed changes in Section I-B and the addition of a
footnote. The vote was 2 in favor, 5 opposed, and 3 abstentions.

After further discussion, Dr. Gottesman moved the following:

"The workimy group agreed with the concept that certain types of
recanhinant DNA experiments which do not inwolve the introduction of
forei_qn NA need not be subjected to special regulation as 'recambinant
DNA.' The working group were split as to whether they preferred dealing
with this problem by chamying the definition of recambinant TNA or by
further modifications of the exemptions {e.q., those in III-A-2).2

<Fxecutive Secretary's Note: The latter part of this sentence was chamged by
NIH staff to read: “...or by further modifications of other sections of the
Guidelines (e.q., those in ITI-A-2)." in the version published for camment
in the Federal Reqister of Necember 19, 1986 (51 FR 45650).
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Therefore, the working qroup presents the following two options for
public comment ard RAC consideration:

"1. Change definition of recombinant DNA:

"The first paragraph of Section I-B would be revised to read as follows
(new words underlined):

"In the context of these Guidelines, recambinant I'NA molecules
are defined as either: (i) molecules which are constructed
outside living cells by joinimg foreign natural or foreign
synthetic DNA segments to DNA molecules that can replicate in
a living cell, or (ii) DNA molecules that result fram the
replication of those described in (i) above.

"The following new footnote would be added at the word 'foreign':

"Rearrangements involving the introduction of DNA fram different
organisms or different strains of an organism will be considered
recanbinant DNA. Deletions, sirgle~base changes and rearrangements
within a single genane will not involve the introduction of foreign

NNA and therefore would not be considered recombinant DNA.™
"?. Modifyv Section III-A-2 to reaxl as follows:

"TII-A-2. Deliberate release into the environment of any organism
containing recambinant DINA except those listed below. The tem 'deliberate
release’ is defined as a planned introduction of recambinant DNA-containing
microomanims, plants, or animals into the erwirormment.

"a. Introductions conducted under conditions considered to be accepted
scientific practices in which there is alequate evidence of biological
and/or physical control of the recawbinant DNA-containing organisms.
The nature of such evidence is described in Appendices L, M, N, and O.

"b. Deletion derivatives and single base changes not otherwise
covered hy the Guidelines.

"¢. Rearramjements and amplification within a single gename. Rearrange-
ments involving the introduction of NDNA from different strains of
the same organism would not be covered by this exemption.”

After voting 9 in favor, 1 opposed, and no absentions on the first sentence
of the motion, the workirng group voted 9 in favor, none gpposed, and 1



Iv.

ahstention that these ontions be published for camment in the Federal
Renister and considered by the RAC.

The working aroup members then voted on their preference for Option 1 or
2. The vote for Option 1, i.e., a change in the definition of recambinant
DNA was 2 in favor, 7 opposed, and 1 abstention. The vote for Option 2,
i.e., mdification of Section T1I-A-2, was 6 in fawvor, 2 opposed, and 2
abstentions.

Dr. Neiman then moved that the vote taken earlier in the day on what is now
Option 1 be superseded by the vote on the proposal to publish for cawment
and present to the RAC both Options 1 and 2. The vote was 9 in favor, none
onposed, and one abstention.

Adjournment.

The meeting of the working group was adjourned at 3:40 p.m.
Respectfully submitted,

Willian 1}0 Gartlafﬂ, 'Jrop PhoDn
Executive Secretary

I hereby certify that, to the best
of my knowledge, the foregoimg
Minutes and Attachments are accurate
ard complete.

Date Gerard J. McGarrity, Ph.D.
Chair
Working Group on Definitions
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Attachment I ~ Page 1

— RECCMBINANT DNA ADVISORY COMMITTEE

WORKING GROUP ON IEFINITIONS

CHAIR: MoGARRITY, Gerard J., Ph.Du
Department of Microbiology
Coriell Institute for Medical Research
Canden, New Jersey 08103
609 966-7377
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GOTTESMAN, Susan K., Ph,D,
Laboratory of Molecular Biology
National Cancer Institute, 37/4B09
National Institutes of Health
Bethesda, Maryland 20892

301 496-3524

HIRANO, Susan S., Ph.D.
Department of Plant Pathology
miversity of Wisconsin

) digon, Wisconsin 53706

N— 608 262-7236

JOHNSON, Trving S., Ph.D.
Vice President
Eli Lilly and Canpany
Lilly Corporate Center
Indianapolis, Indiana 46285
317 261-439]

KORWEK, Edward L., Ph.D., J.D.
Attomey at Law
Law Office of Keller amd Heckman
1150 17th Street, NW, Suite 1000
Washimgton, D.C. 20036
202 956-5621

LANDY, Arthur, Ph.D,
Division of Biology & Medicine
Brown University
Providence, Rhode Island 02912
401 863-2566

LEVINE, Myron M., M.D.
Center for Vaccine Development
Division of Infectious Diseases
University of Maryland
School of Medicine
Baltimore, MD 21201
301 528-7538

MITCHELL, Robert E., LL.B.
Attorney at Law
13915 San Antonio Drive
Norwalk, Califnrnia 90650
213 863-8736

NEIMAN, Paul E., M.D.
Associate Director for Basic Sciences
Fred Hutchinson Cancer Research
Center
1124 Columhia Street
Seattle, Washington 98104
206 4674417

PIRONE, Thamas P., Ph.D.
Department of Plant Pathology
University of Kentucky
Lexirgton, Kentucky 40506

606 257-2759

PRAMER, David, Ph.D.
Waksman Institute of Microbiology
P.0. Box 759
Piscatavay, New Jersey 08854
201 932-3068

DECFMBER 1986

37




RILEY, Monica, Ph.D.
Nepartment of Biochemistry
State University of New York
Stony Brook, New York 11794

516 246-5047

Attachment I - Page 2

SHARPLES, Frances E., Ph.D.
' P.0. Box X, FEDC Building
Oak Ridge National Laboratory
Oak Ridge, Tennessee 37831
615 576~0524

SCANDALIOS, John G., Ph.D.
Department of Genetics, P.O Box 7614
North Carolina State iniversity
Raleigh, North Carolina 27695-7614
919 737=7079

VIDAVER, Anne K., Ph.D.
Department of Plant Pathology
University of Nebraska
Lincoln, Nebraska 685830722

402 472-2858

EXECUTIVE SHCRETARY

GARTLAND, William Jog JEe, Ph.D.
Office of Recombinant [NA Activities
National Institute of Allergy

and Infectious Diseases, 31/3Bl0
National Institutes of Health
Bethesda, Maryland 20892

301 496-605]
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FAC SUBCOMMITTEE MEETING ON DEFINITIONS
Description of Varieties of Live Bacterial Vaccines that Should be Exempt

from Guidelines and from Festrictions on "Deliberate Release"

The application of modern biotechnology to vaccine devliopment during
the past five years has resulted in the appearance of many candidate
vaccines. These include impraved vaccines against diseases for which
immunizing agents already exist as‘well as new vaccines against diseases
which were hereto;are without immunsprophylactic control measures. Many
2f the vaccines reaching the point of clinical trials consist of live,

\~/’enuated genetically-engineered bacteria, modified by means of
recombinant DNA technology. Certain of the live bacterial vaccines for
human and veterinary use that are prepared by recombinant DNA technology
should be exempt from the Guidelines and should not require RAC approval
or environmental impact statements from federal agencies prior to
initiating clinical studies. These varieties of vaccines are reviewed

below, along with suggestions for certain characteristics that the strains

should possess.
1) "Self-Destruczting" Racterial Va:ccines

One method of attenuating enteric bacterial pathogens is by means of
1ifying the production of certain enzymes in the Leloir pathway. As a

\u_ﬁsequence, grown in the presence of certain substrates, the mutant
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bacteria autolyze as a result of the accumulation of intermediate products
of metabolism that cannbt be further processed. The best examples of this

prototype bacterial vaccine are the attenuated Salmonella typhi and

Salmonella typhimurium gal E mutant strains that have a complete lack of

the enzyme UDF-galactose~4-gpimerase. Ty2la, a galE mutant of S. typhi
isolated in the early 1970s after chemical mutagenesis, has shown the
advantages of this variety of attenuation. fGrown in the presence of
galactose, which results in the production of smooth lipopolysaccharide O
antigen, this vaccine strain is safe, immunogenic and protective but is
alse rarely recoverable fraﬁ coprocultures, Large—scale field trials in
Egypt and Chile, involving more than &£00,000 schoolchildren, have
nstrated the safety and efficacy of the Ty2la live aral typheid
cﬁféine. TyZla is presently licensed in many countries of Eureope, Latin
America, Asia and Africa and is expected to be licensed shortly in the
U.S.A. Following ingestion of doses of this live oral vaccine cantaining
circa 1-3 billion viable worganisms, the vaccine is not recoverable from

coprocultures. This is a consequence of the method of attenuation.

GalE mutants of S, typhi, S. typhimuyrium, and Shigella flexneri have
been prepared by recombinant DNA techniques, by means of deletions of the
gal E gene. These vaccines have distinct potential advantages over
chemically mutagenized strains and clinical evaluations of the safety and
immunogenicity of these vaccine candidates should therefore be expedited.

Sel f-destru-zting, non-transmissible vaccine strains of the above
variety should be exempt from the guidelines. It should be recommended,
h\nﬂ/er, that vaccine candidates of this variety should contain a marker
such as a resistance to Hg++ ions, a stable biochemical marker, or

resistance to a clinically irrelevant antibiotic, to allow ready
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L)

\-—/

identification of the vacsine strain and its differentiation from wild

type strains.

2)  Auxotrophic¢ Strains
Another approach by which bacterial pathogens may be suitably
live vaccine strains is to render them auxotrophic

attenuated to serve as

for substrates that are unavailable in the human or animal tissues or body

fluids. The best examples of this variety of attenuation are the Aro-

derivatives of S. typhi and 8. typhimyrium. These mutants have deletions

1

of the Aro A gene rendereing them unable to persist in the mammalian body

because of the lack of 2,3, dihydroxybenzoate. As a consequence these
tenuated mutants cannet proliferate $o reach high numbers in the
\ngmmmalian host and cause disease but they persist sufficiently long to
stimulate immune responses. Aro— mutants of S. typhimurium have been
shown to be safe and protective vaccines in mice and cattle, while the
safety and immunogenicity of an Aro—, Pur- S. typhi vaccine strain (341Ty)
has recently been demonstrated in Fhase 1 clinical studies in man.
Auxotrophic mutants can be prepared by recombinant DNA technology, as
well as by the classical genetic technigues (using phages to create the

deletions) employed to prepare 541Ty. These mutants should possess some

stable marker allowing them to be clearly discernable from wild type

Srganisms.

Y Proven Attenuated Bacteria Acting as “Carrier" Strains to Express

soohed Genes of other Organisms

Attenuated S. typhi strain TyZla, because of its recoard of safety and

its stimulation of both cell-mediated as well as humoral immune responses,
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N

is being used to carry and express cloned genes of critical, putatively
protective antigens of.mther organisms,  For example, modified TyZ2la
expressing the plasmid-encoded 0O antigen of S. sonnei and TyZla expressing
the cloned genes for Vibrio cholerae 01 seratype Inaba have been

prepared. Fnown attenuated strains, such as TyRla, carrying cleoned genes

fraom other organisms shauld be excluded fraom the guidelines, as long as

the introduced genes do not encode a potent halotoxin,

3) Strains with Deletions of Chromosomal Genes Encoding Critical

Virulence Properties
For some bacterial pathogens, a chromosomal gene product is an

solute necessity for full expression of pathogenicity. One such example

N
is V. cholerae O01. The severe diarrheal purging characteristic of cholera
gravis is the consequence of the effects of cholera enterotoxin which
consists of five B (binding) subunits and sne A (biologically active,
ADF-ribosylating) subunit. Ingestion of minute amounts (5 mo-g) of
purified cholera enterctoxin can result in severe purging. Similarly,
deletion of the genes encoding the A subunit renders the mutant unable to

cause cholera gravis. An example of such a vaccine strain is CVD 103, a

genetically-engineered A-B+ mutant of a V. cholerae classical Inaba

strain. ©CVD 103 does not cause severe diarrhea, is highly immunogenic and

is highly protective.
Live vaccines attenuated by the deletion of critical virulence

“operties should alsc be exempt, as long as they have a stable marker to

\Hu{fferentiate them from wild type strains and particularly if they have a

further mutation in the rgc A gene. The latter defect virtually assures

that DNA introduced by zonjugation will not be incorporated inte the Lf‘”
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vaccine genome.

3) Vaccine Strains Expressing CFM Toxoids

Ancther approach is to modify the toxin genes of organisms in which
toxin is the critical virulence property and where antitoxin is important
in protection so that the nutant elaborates a binmlogically inactive albeit
immunogenic toxoid molecule (so-called cross-reacting molecule or CRMY,

Such mutants should have stable markers and should ideally be rec A minus

strains or their equivalent.

&) Bacteria with Flasmids Having Deletions of Critical Virulence Senes
For some bacteria the critical virulence genes are plasmid-encoded and

N .

often two distinct genes (for example encoding ST and colonization

fimbriae) are adjacent. Vaccine strains containing plasmids having

deletions of critical virulence genes should also be exempt from the

guidelines,
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