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DEPARTMENT (F HEALTH AND HOMAN SERVICES
PURLIC HEALTH SERVICE
NATIONAL INSTITUTES (F HEALTH

RFCOMBINANT DNA ADVISORY OOMMITTEE
WORKING GROUP ON RELEASE INPO THE ENVIRONMENT
MINUTES COF MEETINGL

FEBRUARY 11, 1985

The Working Group on Release into the Enwiromment of the Recambinant INA Advisory

Comittee was convened at 9:00 a.m. on February 11, 1985, at the National
Institutes of Health, Stone Fouse, 9000 Rockville Pike, Bethesda, Marylarmd

20205. The meeting was open to the public. Dr. Gerard McGarrity was the Chair.

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

Working Group Menbers:

Charles Arntzen David Pramer

Royston Clowes Thamas Pirone

Nina Fedoroff Frances Sharples

Susan Gottesman Anne Vidaver

George lLacy Elizabeth Milewski
Gerard McGarrity (Executive Secretary)

David Pimentel
A working group roster is attached {Attachment I).

Ad Hoc Consultants:

Robert Colwell, University of California, Berkeley
Susan Hirano, University of Wisconsin

Liaison Representatives:

Morris Levin, Environmental Protection Agency
Henry Miller, Food and Drug Administration
Sue Tolin, U.S. Department of Agriculture

Other National Institutes of Health Staff:

itefmmeth Cremer, NIIR
William Gartland, NIAID

1The working group is advisory to the RAC, aml its recammerdations should not

he considered as final or accepted.
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Others:

Fred Betz, Envirommental Protection Agency

Irene Rrandt, Fli Lilly aml Company . :

Marie A. Dray, Pharmaceutical Marufacturers Association
Charles J. Eby, Monsanto Company

Joseph R. Fiksel, Arthur D. Little, Inc.

Richard Fink, Massachusetts Institute of Technology
Alan Goldhammer, Industrial Biotechnology Association
fobert Iee Hotz, Atlanta Journal

Carl Mazza, Envirormental Protection Agency

Flliott A. Norse, Ecological Society of America

Jane Rissler, Envirormental Protection Agency

J. David Sakura, Arthur D. Little, Inc.

Mark C. Segal, Envirommental Protection Agency

Snita Siddhanti, University of Pittsburgh

Zigfridas Vaituzis, Envirormental Protection Agency
Patricia Williams, F-D-C Reports, Inc.

Judith Wortman, American Institute of Biological Sciences
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Dr. McGarrity called the meeting of the Working Group on Release into the
Fnviromment to order at 9:00 a.m. He asked the participants to identify

themselves.

. McGarrity said four agenda items would be addressed during the meeting:
(1) updates on agency activities related to field testing of genetically
modified organisms fram the Mational Institutes of Health (NIH), Environmental
Protection Agency (EPA), U.S. Department of Agriculture (USDA), National
Science Foundation (NSF), and the Food and Drug Administration (FDA); (2) the
quidance document entitled "Points to Consider for Submissions Inwolving Testing
in the Environment of Microorganisms Derived by Recambinant DNA Techniques®
(Attachments II and III); (3) an update on the conference being organized by
the American Society for Microbiology (ASM) on the effects of releases of
modified organisms into the environment:; and (4) BL1 testing conditions for
modified microorganisms in greerhouses (Attachment V).

UPDATES ON AGENCY ACTIVITIES

Dr. Gartland said the Federal Register of Decerber 31, 1984, contains a proposal
for a coordinated framework for regulation of biotechnology. This Federal
Register attempts to provide a concise index of U.S. laws related to biotech-
mology, to clarify the policies of the major regulatory agencies involved in
reviewing products amd processes of biotechnology, to describe a scientific
advisory mechanism for assessment of bioctechnology issues, and to explain how
the activities of the Federal agencies will be coordinated.

Dr. Gartland said the Recarbinant DNA Advisory Cammittee (RAC) was instituted
in 1974 to oversee the NIH Guidelines for Research Involving Recambinant INA
Molecules. Review of biamedical research applications has been and will

probably contimue to be RAC's major emphasis.

Dr. Gartland said the NIH had given approval for field testingy of three different
proposals involving organisms modified using recambinant INA. These proposed
tests are currently enjoined under the lawsuit brought against the NIH and
Department of Health and Human Services (DHHS) by the Foundation on Bconamic
Trends. 'The NIH has recently camwpleted an Envirommental Assessment (EA) on

one of these cases (the proposal by Drs. Stephen Lindow and Nickolas Pangpoulcs
of the University of California, Berkeley, to field test modified ice nucleating
bacteria). This EA hasg been filed by the NIH with the U.S. Court of Appeals;

the NIH is requesting the injunction be lifted and field testing be allowed to
proceed while the court is considering the lawsuit filed by the Foundation on

Et_:onanic Trends.

Dr. Gartlaml said no NSF representative is attenmding the February 11, 1985, ‘
meeting of the Working Group on Release into the Enviromment: he could report,
however, that NSF is attempting to institute a canmittee to deal with ecology

issues in biotechnology.

Dr. Morris Ievin of the FPA said EPA is assenbling a risk assesament program
on environmental impacts of introductions of modified organisms. The EPA is

—

325



also beginning to constitute a camittee to review proposals inwolving environ-
mental release of modified organisms.

Dr. Jane Rissler of the EPA added that the Decatber 31, 1984, Federal Register
contained EPA‘s molicy position; EPA is awaiting camment on this announcement.

Dr. Tolin of the USDA said USDA is awaiting camments on USDA's policy statement
published in the December 31, 1984, Federal Register. She said USDA is evaluating
whether it will establish a RAC-like review body.

Dr. Miller of FDA said the FDA position statement in the December 31, 1984,

Federal Register is self-explanatory. The FDA is considering several alternative
methods of obtaining scientific input in FDA decisions. An FDA review camittee
which resembles the RAC may be instituted or the review camnittee may resemble
other FDA advisory caunittees. Alternatively, the FTA review camuittee may

have a structure somewhat like RAC ard samewhat like other FDA advisory cammittees.

Dr. Sharples asked if an interagency coordinating camittee would also be
instituted. Dr. Gartlard replied that the December 31, 1984, Federal Register
proposes the establishment of a Biotechnology Science Board:; however, the

Cabinet Council Working Group is currently filling the function of an interagency
coordinating cammittee.

POINTS TO CONSIDER FOR SUBMISSIONS INVOLVING TESTING IN THE ENVIRONMENT OF
MICROORGANTSMS DERIVED BY RECOMBINANT DNA TECHNIQUES

Dr. Gartland said in the future, proposals irwvolving field testing of modified
microorganisms may be reviewed by agencies other than the NIH. The working
group should, however, continue developing this points to consider document
for several reasons: (1) the document the working group develops may be
useful to any other agency reviewing field tests of genetically modified
microorganisms; and (2) a system of dual review in vhich a propcosal may be
submitted to more than one cammittee for review is being proposed. The RAC
may be asked to review mroposals inwolving field testing of modified micro—-
organisiis, and this document would be useful in such reviews.

Dr. McGarrity reviewed the history of the develcpment of the points to consider
document. At the October 5, 1984, meeting of the Working Group on Release
into the Enviromment, the working group constructed a draft document based on
portions of a subgroup document developed by Drs. Lacy, Milewski, Pirone,

- Tolin, and Vidaver and portions of the EPA document entitled Points to Consider
in the Preparation of TSCA Premanufacturing Notices for Genetically-Engineered
Mi¢roorganisms which the EPA had sent to the working group to elicit camment and
to provide information. Dr. McGarrity said the working group had subsequently
met on October 30, 1984, to continue to develop the document. The document
(Attachments II amd III) the working group will discuss at the February 11,

1985, meeting is the current draft version of the points to consider.

Dr. McGarrity said this draft document contains a Section V (Attachment I1I)
dealing with risk analysis written by Drs. Tolin amd lacy. He suggested the
working group hegin by discussing this portion of the document.
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Dr. Tolin said Section V, Risk Analysis, attempts to offer guidance on synthe-
sizim and analyzirg the information requested in Sections II, III, amd IV of
the document. The nature of the modified organism and the nature of the pro-
posed tests are emphasized as major considerations. Part A, The Nature of the

anism, of Section V poses a question for each of the major sections of the
working group document. Part B, The Nature of the Test, of Section V reguests
a summary of testing protoool information. Section V does not indicate how

the proposal will be reviewed.

Dr. Robert Colwell of the University of California, Berkeley, felt proposed
Section V was a good primer. He was traubled, however, by the section's
declarative format. He suggested the larguage of proposed Section V be softened
by adding the phrases “proper and appropriate" ard "if necessary.”

Dr. Pimentel agreed proposed Section V was well thought out. He suggested the
camittee consider substituting the word "predicted” for the word “probability”

in Section V.

Dr. McGarrity suggested the workirg group begin by considering the first two
sentences of Section V. These sentences read as follows:

“Small-scale field testing is a necessary part of risk analysis since
artificial environments are not adequate simzlations of natural environ-
ments. However, field testingy must not be undertaken until results of
field testing in artificial contained environments, together with careful
consideration of the genetics, biolagyy, amd ecology of the nonmodified

ard the modified organisms, enable a reasonable prediction that no environ-
mental risk will result fram the release of the modified omganism in the

small-scale test."

Dr. Gottesman said the larmuage in the second sentence suggestiny test results
should permit a reasonable prediction of "no environmental risk" is too absolute.
She pointed cut that some risk of adverse envirommental effects might be accept-
able in certain cases in view of potential benefits. In addition, RAC might
recgnize some cases as "trivial® anl require less striment review.

Dr. Pimentel said the document should not allude to "trivial cases,” as it is
currently inpossible to detemine which proposals would require less stringent
review. Dr. Sharples agreed; she said even if the organism is familiar, it
should be evaluated in the context of the proposed field test.

Dr. Pimentel suggested the first sentence should indicate artificial environ-

ments are “"not fully" adequate simulations. DNr. Vidaver suggested the sentence
should state artificial environments are "not necessarily” adequate simulations.

Dr. Colwell suggested artificial ervironments are "not always™ adequate simulations.

Dr. Carl Mazza of the EPA suggested the first two sentences in Section V be
deletad. He felt these sentences did not discuss any new concepts; the
document. 's preamble states the reasons field testing is necessary. The second
sentence could be interpreted as categorically stating that field testing must
not be undertaken until closed system testing indicates no envirormental risk

will occur.
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Dr. Miller agreed with Dr. Mazza. He suggested the tone of the second sentence,
if this sentence is retained in the section, should be less imperative.

Drs. Vidaver and Tolin felt the concept that artificial enviromments are not
necessarily simulants of natural environments should be reiterated in Section

V since this section is the most important section of the document.

Dr. Gottesman sujgested the first sentence of Section V be deleted. The clause,
“However, field testing must not be undertaken" of the second sentence should
also be deleted. Dr. Gottesman reiterated that in some cases some risk might
be acceptable in view of large benefits. If the working group concludes sane
risk exists, the workiny group might impose additional controls in the field
test,

Dr. Sharples said the working group wishes to know whether or not the proposed
field test might present a risk; the language of the second sentence should
reflect this desire.

Dr. Fedoroff suggested the words "risk of environmental damage” should be
substituted for the words “environmental risk."

Dr. Gottesman suggested the word "risks" in the third sentence be modified by
the word "pcssible."

Dr. Colwell suggested the fourth sentence read as follows:

"The issues addressed might include, but not be limited to, the
followirg:"

Dr. Gottesman moved that the workim group accept three sentences modified
as follows:

“Results of testing in artificial contained environments together

with careful consideration of the genetics, bioloyy, and ecolay

of the nonmodified and the modified organisms will enable a reasonable
prediction of whether or not significant risk of envirommental

damage will result from the release of the modified ormganism in the
small-scale field test. In this section, the information requested
in Sections II, IIX and IV should be summarized to present an analysis
of possible risks to the enviromment in the test as it is proposed.
The issues addressed might include but not be limited to the following

itemsg:*

By a vote of eleven in favor, none cpposed, and one abstention, the workimg
group accepted the proposed language.

Dr. McGarrity called the attention of the workimg group to Section V-A-l of
Section V-A, The Nature of the Organism. Section V-A-l reads as follows:
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"The role of the nonmodified organism in the envircnment of the test site
is essentially understoad, including any adverse effects on cther organisms.'

t

Dr. Fedoroff thought the declarative format would not elicit the desired informa-
tion. Dr. Sharples suggested these items should be in the form of "points for
consideration" rather in the form of declarative statements. The working group
ajread to this format chamge. Dr. Colwell suggested the words "is essentially
understood” should be deleted from this section. The working group agreed to

these proposed modifications.

Dr. McGarrity then drew the attention of the workimy group to Section V-A-2
vhich reads as follows:

“Analysis of the genetic modification {e.g., deletion, imsertion, modifica-
tion of specific DNA sequences) would predict that the probability of
adverse effects on the enviromment is low."

Dr. Fedoroff questioned the intended purpose of Section V-A-2. She suggested
this section as written asks investigators to give their best guess.

Dr. Gottesman suggested Sections V-A-2 and V-A-3 might be combined into a
single section addressimy both the genetic modification and an evaluation of

the predicted effect.

Dr. Pirone did not feel these sections should be carmbined. He felt Section
V-A-~2 requests distinctly different information than Section V-A-3.

Dr. Pimentel said Section V-A-2 requests information on the genetic modifica-
tion; Section V-A-3 should request information on the potential effects of the
modified organism on the environment. Dr. Colwell thought Section V-A-2
requested information on the construction of the organism. He felt this
section should also elicit information on whether the introduced genetic
information might be transferred to other corganisms. Drs. Colwell and Pimentel
felt combining Sections V-A-2 and V-A-3 would create a very complex information

request.

Dr. Fedoroff thought the document should ask for an evaluation of the possibility
the introduced genetic modification might result in adverse effects on the
environment. Dr. Arntzen thought Dr. Fedoroff's proposed information request
would be too global. Section V-A-2 shauld simply request information about

the organism's stability.

Dr. Hirano suygested Section V-A~2 should request "an evaluation of the
risk associated with the procedures used to modify the organism.”

Dr. Pramer thought Section V-A-2 should address the concept that the genetic
modification either poses no risk or presents a quantifiable risk to the
environment. Dr. Fedoroff said the genetic modification does not affect the
environment; rather the nodified organism affects the enviromnment.



Dr. Gottesman suagested Section V-A-2 should request an evaluation of the
predicted effect of the genetic modification on the properties of the nonmodified
parent organism in the environment. Dr. Colwell pointed out that Dr. Gottesman's
proposed larnguage did not contain the concept of risk.

Dr. Tolin suggested and Dr. Pimentel moved the following lamguage:

"Evaulation of whether or not the specific genetic modification (e.g.,
deletion, insertion, modification of species DNA sequences) would alter

the potential for risk."

Dr. Colwell suggested the words "significant adverse effects" can be substituted
for the word "risk." Dr. Pimentel agreed to Dr. Colwell's suggestion. Dr. Pramer

seconded the motion.

By a vote of eleven in favor, none opposed, amd no abstentions, the working group
agreed to this proposed lamuage for Section V-A-2.

Dr. McGarrity drew the attention of the working group to Section V-A-3 which
reads as follows:

"Analysis of the tests comducted under contained environments would
predict that the modified organism would behave no differently, except
for the known genetic modification, fram the nommodified organism in the
environment of the test site.”

Dr. Colwell suggestad this section should request an analysis of the behavior
of the modified organism in contained environments in relation to the behavior

of the nonmodified parental organism in the test site.

Dr. Fedoroff said Section V-A-3 should request an analysis of the evidence
the modified organism will not behave differently, except for the proposed
modification, than the parent organism in the test site. Dr. Pramer suggested
for most proposals such an anmalysis would be conjecture or opinion.

Dr. Miller proposed and moved acceptance of the following lamguage:

*Evaluation of results of tests conducted in contained enviromments to
predict the behavior of the modified organism relative to its unmodified

precursor."”

Dr. Pimentel suggested the word "behavior" be modified by the word "ecological.®
Dr. Tolin suggested the words "nonmodified parent” be substituted for the words
"unmodified precursor.” She emphasized the contained systems used to test the
organism should be similar to the field test site: e.g., if the organism is to
be field tested in the desert, the working group wants information generated

in contained systems similar to deserts and not data generated in hothouses.

By a vote of eleven in favor, none opposed, aml no abstentions, the working
group accepted the modified lamyuage.
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Mr. MoGarrity drew the attention of the working group to Section V-A-4 which
rexis as follows:

"A worst-case scenario (e.g., increased. survival, reproductive capacity,
dispersal, transfer of the genetic modification to other organisms, etc.)
would predict that no risks greater than those caused by the normodified
organism will occur.”

Dr. Fedoroff said she did not understamd the logic of regquesting a worst case
scenario; would the investigator construct such a hypothetical sitwation to
prove it would not occur. She thought this requirement would hias investigators'

responses.

Dr. Colwell said Section V-A-4 should request an evaluation of the possibility
of adverse effect rather than an attempt to concoct a worst case scenario.

Or. Gottesman thought requesting a worst case evaluation would create problems;
sameone will always conceive of a different worst case scenario than the invest-

igator or the working group.

Dr. Pimentel pointed cut that the EPA uses worst case analysis in evaluatimg
pesticides or toxic substances. He said this exercise provides useful informa-

tion and perspective.

Dr. Pramer pointed ocut that evaluating field tests of modified organisms differs
from evaluating the effects of pesticides or toxic chemicals. Pesticides gener-
ally present real risk; field testing of modified organiams presents an evalua-
tion of hypothetical risk. He thought using the words “worst case scenario®
would create amxiety and invite imiividuals to emgage in creative imagery

attempts to discuss risk.

Dr. Miller said worst case scenarios provided useful information in some risk
evaluations. He gave as an example the calculations performed at the Pasadena,
California, conference in 1980 on maximum potential foreign protein production
by an engineered microorganism. [Executive Secretary’s Note: The Workshop on
Recarbinant INA Risk Assessment was held on April 11-12, 1980, ard sponsored
by the National Institute of Allergy and Infectious Diseases.] Ix. McGarrity
said many additional factors must be considered in evaluatiny enwirommental
releases of engineered organisms than were considered by the participants at
the Pasadena meeting.

Prs. Fedoroff and Gottesman suggested the section referring to the worst case
scenario be deleted from the document. Dr. Fedoroff moved that Section V-A—4
be deletad. Dr. Pirone seconded the motion. By a vote of seven in favor,
three cpposed, and one abstention, the working group agreed to delete Section
V-A-4.

Dr. McGarrity called the attention of the working group to the section
entitled The Nature of the Test. DIr. Tolin said the construction of this
section parallels the construction of the section The Nature of the Organism.
Dr. Tolin said Section B of Section V requests information on the conditions
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of the trial. It asks how the test site was chosen and designed and how these
considerations will minimize risk. She sajd Section V-B-l rexis as follows:

"The test site is of limited size or area and is reasonably isolated
fran potentially adversely affectad ecosystems.™

Dr. Fedoroff suggested this section of the document should ask the investigator
to defernd the choice of site. Dr. Miller suggested the lamguage of Section
V-B~1 should read as follows:

"Justify the selection of the test site with respect to its size, location,
isolation, etc.™

Dr. Alan Goldhammer of the Industrial Biotechnology Association (IBA) asked if the
working group would impose a geographical restriction on test sites. He thought
EPA documents do not specify this type of restriction. Dr. Rissler said the
location of the test site will be of concern to EPA.

Dr. Colwell said the working group would like to know the lomation of the test
site. Ir. Sharples said the working group would evaluate how site selection
factors contribute to minimizing risk. Dr. Pramer said Section V-B~l should
ask the investigator how risk management considerations will influence test
site selection.

Dr. Pimentel moved that the working group accept DIr. Miller's proposed
language for Section V-B-l1.

Dr. Fedoroff suggested the abbreviation "etc." be replaced by the words "other
relevant factors." Dr. Colwell sugggested the "etc." be replaced by the phrase
"other factors relevant to risk." The working group agreed to the proposed
lanquage by a vote of nine in favor, none opposed, and two abstentions.

Dr. Tolin said Section V-B-2 addresses points of particular importance in intro-
ducing the test material. She felt three important issues were: (1) the applica-
tion method; (2) the time of application; and (3) the introduction protocols.
Section V-B-2 reads as follows:

"Introduction protocols are designed to decrease any potential non-target
effects of the modified organism.”

Dr. Fedoroff said this section solicits infomation on the features of the
introduction protocols that would minimize or eliminate adverse effects.

Dr. Pimentel thought Section V-B-~2 should discuss the design of the introduction
protocols and request a justification of why the design of the introduction
protocols would reduce risk to the enviroment.

Dr. Gottesman asked whether Sections V-B-2 and V-B-3 could be canbined.,

Dr. Feloroff d4id not think Dr. Gottesman's proposed approach would simplify the
larnguage of the request.
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Dr. Miller suggested Section V-B-2 might read as follows:

"Justify the selection of mtroductlon grotocols with respect to potential
environmental effects.”

Dr. Colwell suggested the words "adverse effects” be substituted for the
words “"environmental effects.”

Dr. Gottesman agreed with Dr. Fedoroff's suggestion that Section V-B-2 should
attempt to determine how the introduction protocols would reduce risk: she
moved such lamguage. Dr. Pramer secorded the motion.

Dr., Joseph Fiksel of Arthur D. Little, Inc., asked if this section addresses
whether the nature of the test limits undesired comnsegquences.

Dr. Ellictt Norse of the Ecological Society of America pointed out that organisms
are not the only targets that might be affected by released substances; ground

water or soil, for example, might be exposed.

Dr. Rissler pointed out that Ir. Feloroff's lamguage did not imply introduction
protocols would deal with exposure.

Dr. Fedoroff said maximizing exposure of modified organisms in field tests
will not necessarily maximize hazard.

Dr. Susan Hirano suggested the best format for this section is a slhort preanble
followed by points of consideration. She suggested Section V-B should read as
follows:

"Discuss the following specific features of the experiment that are designed
to minimize potential adverse effects of the modified organism:

"l. Test site, location and size;

"2. Introduction protocols;

"3. Population size aml reproductive capacity;

"4, Bmergency procedure for aborting the experiment;

"5. Procedures corducted at the temination of the experiment.

The working group agreed with this suggestion; Dr. Gottesman withdrew her
earlier motion.

Dr. Tolin suggesteal the point referring to population size attempts to elicit
information on the effect of the initial inoculum. She said the size and area
of the test plot and the nunber of plants or other target organisms in the test
plot are also important considerations. The proposed language should read as
follows:
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"The Nature of the Test

Discuss the followirg specific features of the experiment that are
designed to minimize potential adverse effects of the modified organism:

"l. Test site, location and area;

“2. Introduction protocols;

"3. Nunbers of ormganisms aml their expected reproductive capacity:
"4, FEmergency procedures for aborting the experiment;

"5. Procedures conducted at the termination of the experiment.”

By a vote of thirteen in favor, none opposed, and no abstentions, the working
group accepted this proposed larguage.

Dr. McGarrity then asked the workiny group to camment on Parts I, II, III, ard
IV of the document.

Dr. Colwell wished to expamd Section IV-B-3 of the document {Attachment II)
to indicate the mcdified organism could be disseminated by biological organisms
as well as by physical means. He suggested Section IV-B-3 might read as follows:

"Dissemination routes of the modified organism including physical transport
(air, wind, water, soil) as well as incidental dispersal by herbivores
predators, pollinators, and other nobile organisms."

Dr. Fedoroff noved acceptance of this lamuage. Dr. Sharples secornded the
motion. Dr. Fedoroff felt, however, that the lamjuage was lorg and carplicated;
she questioned whether the examples could be deleted in order to shorten the
section.

Dr. Tolin felt the examples should be deleted; she pointed cut that soil
includes both biotic and abiotic means of transporting the modified organisms.
Some of these biotic means of transport are not, however, “mobile organisms.”

Dr. Clowes suggested the investigators be permitted to determine what information
should be supplied in response to a specific information request. He suggested
the phrase “"where appropriate" he added in the document. Dr. Colwell questioned
vhether the review process might be delayed if the investigator did not initially
supply information crucial to the review.

Dr. Fedoroff called the question. By a wote of twelve in favor, none cpposed,
ard no abstentions, the question was called.

By a vote of six in fawor, five cpposed, and one abstention, the working
group accepted the following subastitute lamyuage for Section IV-B-3:
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"Dissemination of the modified organism by wirndd, water, soil, mobile
organisms, ard cother means."

Dr. Pimentel suggested same examples of immediate surroundings such as “crop,
pasture and natural environments" be added to the lamyuage of Section IV-A-2
vwhich reads as follows:

"Provide information including diagrams of the experimental location
ard the immediate surroundings. Describe characteristics of the site
that would influence containment or dispersal."

Dr. Tolin disagreed; she felt offering examples of possible immediate sur-
roundirgs predisposes investigators to overloock important facts such as the
location of dwellimgs and superhighways. She suggested the language as written
is adequate. Dr. Pramer agreed with Dr. Tolin; he felt the more specific the
lamyuage of the working group document, the more likely the information provided
by the investigator will be biased and limited. Dr. Arntzen agreed; he felt
too specific a working group document will restrict the investigator's view

of the proposal. Dr. Pimentel agreed with these arguments and withdrew his

proposal.

Dr. Vidaver suggested the word “strain® be deleted fram Section IV-A-3. She
felt in most cases the investigator would be doing well to simply identify the
tamget omganism. Dr. Pedoroff moved the word "strain® be deleted fram Section

IV-A-B L]

By a vote of twelwve in favor, none opposed, and no abstentions, the workimny
group agreed to strike the word “strain" from Section IV-A~3,

Dr. Hirano suggested Section IV-B should be moved to another gection of the
document. As Section IV-B deals with contained system testing, it should
either be under Section III or should be the first topic in Section IV.

Dr. Clowes agreed:; he said the position of Section IV-B and the words “that
similate field conditions"” predispose to confusion. He also thought this
section should address detection and monitoring sensitivity issues.

Dr. McGarrity pointed cut that Section IV-D requests information on monitoring
in the field.

Dr. Miller suggested the title of Section IV should be “Prcposed Field Trials:"
he agreed current Section IV-B should be moved to Section III.

Dr. Tolin moved that Section IV-B be the first topic in Section IV; this
section should be entitled Prefield Trial Considerations. Dr. Miller seconded

the motion.

Dr. Colwell suggested Section C of Section IV-C should have a title such as
Containment. Dr. Tolin accepted this proposal as an amendment to her motion.
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The working group then voted on the motion to change the position and title
of Section IV-B and to add the title Containment to Section IV-C. By a vote
of eleven in favor, none cpposed, and no abstentions, the working group

accepted this motion.

Dr. Colwell suggested the word "nunbers" be substituted for the word “amounts®
in Section IV-A-l. Dr., Pramer moved Dr. Colwell's suggestion. By a vote of
twelve in favor, none cpposed, and no abstentions, the workirg group accepted

this motion.

Dr. Vidaver suggested a reportingy period be included in Section IV-D, Monitoring.
She thought appropriate a requirement that the investigator report to the
working group or to RAC 120 days after termination of the experiment.

Dr. Sharples sungested the working group document might state RAC would set
reporting periods on a case-by-case basis. She suggested the phrase "acoordimg
to a schedule attached with the approval” might be added to Section IV-D.

Dr. Tolin moved that the phrase “according to a schedule specified by RAC at
the time of approval” be added to Section IV-D. Dr. Miller seconded the motion.

By a vote of twelve in favor, none cpposed, and no abstentions, the working group
approved the motion.

Dr. Colwell asked whether Section II-C-1 might be expamled to read as follows:
"Host rarge, including native as well as cultivated or damesticated hosts.”

Dr. Vidaver felt includirg such lamuage would bias the investigator's thinking
and limit the types of information the investigator would submit; the term
“host ramye" includes plants, animals armd other microorganisms. Dr. Miller
thoxght the investigator should be aware of the host range of the modified
organism. Dr. Colwell dropped his suggestion.

Dr. Pramer wondered whether Section I, ., should ask if altermative
methods of achieving the experimental objectives exist. Dr. McGarrity said
traditionally the RAC has not considered whether alternative means might be
employed to attain the objective. Dr. Gartland said in field testing cases,
however, the working group and RAC might wish to consider risk management

tradecof fs.

Dr. Sharples asked Dr. Gartland whether this type of information would be
useful if the NIH were required to file EAs under the National Environmental
Policy Act (NEPA). Dr. Gartland said alternative methods of achievimg

the experimental goal are not required in EAs.

Dr. Tolin suggested the phrase "including potential benefits" be included
in the larguage of Section I.

Dr. Miller suggested italicizing the followirg sentence in the document's
preamble:
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"Information on all these points will not be necessary in all cases
but will depend on the properties of the parental organism and the
effect of the modification on these properties.”

Dr. Clowes said Section III-C-5 is not clear; he asked which ecological
characteristics are being referred to in the statement "...such as those listed
in Section III above." He suggested Section III-C-5 should read as follows:

“Frequency with which populations undergo shifts in important ecological
characteristics such as those listed in Section III-C-1 through Section

ITI-C-4 above."

Dr. Clowes asked what “carriers of pathogens" refers to in Section III-C-3.
That section reads as follows:

“Pathogenicity, infectivity, toxicity, virulence, or carrier of pathogens.”

Dr. Vidaver suggested the word "vector" should be added to Section III-C-3.
"Vector" has a specific meaning in pathogenicity amd that meaning should be
included in this section. Dr. Tolin explained that a vector might be either
the plasmid or virus carrying the recanbinant ™A, or the carrier of a pathogen.
She suggested the word "vector"” used as a carrier of a pathogen be included in
this section. Dr. Arntzen moved the four different swuggestions by Drs. Tolin,
Miller, and Clowes. Dr. Pramer seconded the motion.

By a vote of eleven in favor, none cpposed, and no asbstentions, the working
group accepted the motion.

Dr. Vidaver suggested Section II-B-2-b be modified to read as follows:

"Describe the method of introduction of the vector carrying the insert
into the organism to be modified and the procedure for selection of

the modified organism.”

Dr. Sharples moved the proposed lamyuage. Dr. Fedoroff seconded the motion.
By a vote of eleven in favor, none opposed, and no abstentions, the working
group acceptad the motion.

Dr. Miller said he wished to add an asterisk to the workimg group document; the

; asterisk would indicate the working group document would not apply to protocols
which are beirg reviewed by other agencies. He felt working group reviews

would be duplicative and unnecessary if the protocols are already being adequately

reviewad by another agency.

Dr. Sharples did not think the working group should discuss this issue. Such
an issue might be discussed by the RAC, hut would ultimately be decided by the

Director, NIH.

Dr. Miller suggested the workirng group could recommend his proposal to the
Director, NIH.

337/
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Dr. Gartland said the NIH is intending to propose in a Federal Register
anncuncement. that the NIH will not review proposals beimy reviewed by other
agencies. He pointed out, however, that the Cabinet Council in its proposal

for coordinatimy review of biotechnolagy proposals has indicated a proposal

may be reviewed by more than one review group. He thought Dr. Miller's concerns
would be addressed by these activities.

Dr. Miller said he wanted his proposal on the record.

Dr. Levin felt Dr. Miller's proposal was ocutside of the purview of the Workimg
Group on Release into the Environment. He also questioned how RAC would determine
the review being comducted by another agency was adequate.

Dr. McGarrity said Dr. Miller's proposal would require a revision of the NIH
Guidelines. He said RAC procedures for amenling the Guidelines would have to
be followed; therefore, the lamguage proposed by Dr. Miller could not at this
time be added to the working group points to consider document.

Dr. Miller said the working group could indicate support for the concept that
working graup reviews should not duplicate reviews performed by another agency.

Dr. Gartland pointed out that the FDA supports the December 31, 1984, Federal
Register. He questioned why Dr. Miller was proposing an action which might
contravene that Federal Register notice.

Dr. Mazza agreed the Working Group on Release into the Environment was not the
appropriate forum to discuss this issue. He felt the Cabinet Council Working
Group was reviewing such issues; and he did not think the workim group should
attenmpt to bias that process.

Dr. Tolin noted the points to consider document is an attempt to offer guidance
to investigators who wish to submit proposals for review. All the considera-
tions included in the document are of a scientific nature. This document will
be useful to any group in any agency reviewing field testing of modified micro-
organisms.

Dr. McGarrity noted that two more items remained on the workimy group agenda.
He suggested the working group follow one of two alternatives: (1) the working
group could wote on Dr. Miller's proposal; or (2) the working group could
suggest Dr. Miller officially notify ORDA by letter of his concerns.

The working group voted on the proposal offered by Dr. Miller. By a vote of
three in favor, five gpposed, and four abstentions, the working group refused

the motion offered by Dr. Miller.

Dr. McGarrity said the points to consider document would be published in the
Federal Register for thirty days of public comment and presented to the RAC at

the May 3, 1985, meeting.
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[Executive Secretary's Note: The document “Points to Consider for Submissions
Involving Testing in the Environment of Microormganisms Derived by Recambinant
DNA Techniques" as adopted at the February 11, 1985, meeting is appended to
these minutes as Attachment V.]

UPDATE ON THE ASM QONFERENCE

Dr. Pramer said nine scientific societies and seven federal agencies were
cooperating with the ASM in organizing a conference tO examine the impact of
deliberate releases of genetically modified organisms. He said the meetirg
will be held June 10-13, 1985, in Philadelphia, Pennsylvania. Participation
will be limited to 150 irdividuals.

The meeting will praduce a sumary for a non-technical awxdience; the steerirg
comittee has employed a professional science writer to produce this summary.

BL1 CONDITIONS FOR GREFNHOUSE TESTING OF MICROBES

Dr. McGarrity asked Dr. Mazza to present his request (Attachment IV). Dr. Mazza
said quidelines for HLL growth conditions for plants in greenhouses had been
developed and adopted by RAC. He asked the working group if these guidelines
could be applied to greerhouse testing of genetically modified microbes.

Dr. Tolin said she and Dr. Milewski had generated the guidelines for BL1 condi-
tions for testirg plants in greerhouses by utilizing information on greerhouse
conditions from previous Federal Registers notices dealing with recombinant

DNA. This larguage was subsequently offered to RAC and accepted by that commit-
tee. This lamguage, however, only applies to plants. It does not cover green-
house considerations for testing microbes.

Dr. McGarrity suggested a subgroup of the working group might attempt to
address this issue. The working group agreed. Dr. McGarrity asked Drs. Tolin,
Vidaver, Pirone, lacy, and Milewski if they would attempt to deal with this
isgsue. Dr. Milewski said she would contact these individuals at a later date.

Dr. McGarrity adjourned the meeting at 4:05 p.m. on February 11, 1985.

Respect fully submitted,

*

Ell th A. Milewski, Pn.D.
Executive Secrptary

Ao /85~
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Attachment II - Page 1

FOINTS TQ CONSIDER FOR SUBMISSIQUS INVOLVING TESTING IN THE ENVIRONMENT
OF MICROORGANISMS DERIVED BY RECOMBINANT DA TECHNIQUES

Experiments in this category require specific review by the Reccrbinant DA
Advisory Comaittee (RAC) ard approvals by the National Institutes of Health
(NIH) and the Institutional Bicsafety Committee (IBC) before initiation. The

IBC is expected to make an independent evaluation although this evaluatiocn need

not. ocaur before mide:atim of an expecu'ent; by the RAC. Relevant inforwa-

tion on the proposed experiments stmld be sumitted to the Qffice of Recombinant
Do Activities (ORDA). The cbjective of this review procedure is to evaluate
the potential enviromrental effects of testing of microorganisms that have

been modified by reccabinant [N technigues.

These following points to consider have been developed by the RAC Working Group
oa Release into the Envirornment as a uquest:.ed list for scientists preparing
proposals on envircnmental testing of microorganisms, including viruses, that
have been modified using recoxbinant DA techniques. The review of proposals
for enviroamental testing of nodified organisms is being done on a case-by-—case
basis because the range of possible organisms, applications, and envircaments
indicate that no standard set of procedures is likely to be appropriate in all
circumstances. However, some cowon considerations allow the construction of
“'points to consider such as those below. Information on all these points will
0ot be necessary in all cases but will depend on the properties of the parental

ocganism and the effect of the modification on these properties.

REILEASE INTO THE ENVIRONMENT
WORKING CROUP DRAET 10/30/84
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Approval of small-scale field tests will depend upon the results of laboratory
and greerhouse testing of the properties of the modified organism. We antici-
pate that monitoring of small-scale field tests will ptavida:dau on environ-

mental effects of the modified organism. Sych data cay be a necasa::jr part of
the consideration of requests for approval of large-scale tests and commercial

applications.

L. Sumary
Present a surmnary of the proposed trial including oiajectives. significance,

ard justification for the request.

II. Genetic Considerations of Modified Organism. to be Tested

A. Characteristics of the Normodified Parental Organism

1. Information oa identification, taxonamy, sources, and strain.

2. Information cn organism's reproductive cycle ard capacity for

genetic trarsfer.

B. Molecular Biology of the Modified Orcanism

1. Introduced Genes

X a. Source and function of the DA sequences used to rodify the
organism to be tested in the enviromment.

b. Identification, taxonamy, source, ard strain of organism

donating the DNA.
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2. Construction of the Modified Organism

a. Describe the method(s) by which the vector with insert(s)
has been constructed. Include diagrams as appropriate.

b. Describe the method of introduction of the vector carrying
the insert into organism to be rodified: describe the procedure

for selection of organisms.

c. Specify the amount and nature of any vector and/or donor DHA

remaining in the modifie! organism.

d. Give the laboratory contaimment conditions specified by the NIH
Guidelines for the modified organism.

3. CGenetic Stability and Expression
Present results amd interpretation of preliminary tests designed to

measure genetic stability and expression of the introduced DMA in

the modified organism.

IIY. Enviroomental Considerations
The intent of gathering ecological information is to assess the effects
of survival, reproduction, and/or dispersal of the modified organism.

¥t For this purpose, infoomation should be provided where possible and
appropriate on:  {i) relevant ecological characteristics of the nonwodified
organism; {ii) the corresponding characteristics of the rodified organism;
and (iii) the physiological and ecological role of donated genetic sequences

214
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in the donor and in the modified organism(s). For the. following points,
provide information where possible and apnropriate on the noomodi fied
organism and a prediction of any change that ray be elicited-by the

wodi fication.

A. Habitat and Geographic Distribution

B. Physical and Chemical Factors which can Affect Survival, Reproduction,

and Dispersal

C. Biological Interactions

l. Host range,

2. Interactions with and effects on other organisms in the environment
including effects on competitors, prey, hosts, symbionts, predators,

parasites, and patlogens.
3. Pathogenicity, infectivity, toxicity, virulence, or carrier of
pathogens.

4. Involvement in btiogeochemical or in biological cycling processes
(e.g., mineral cycling, cellulose and lignin degradation, nitrogen
fixation, pesticide degradation).

3. Frequency with which populations undergo shifts in important ecolog-

ical characteristics such as those listed in Section III above.

6. Likxelihood of exchange of genetic information between the modified

organism and other organisms in nature.

345
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Trials to be Conducted

A.

B.

Conditions of the Trial

Describe the trial inwolving release of the rodified organism into the

enviroorent:

L. Amounts of organisms and rethods of application.

2. Provide information including diagrams of the experimental location
ard the irmediate surroundings. Describe characteristics of the

site that would influence ocoantainment or dispersal.

3. If the modified organism has a target organism, provide the

following:

a. Identification, taxoncmy, and strain;

b. The anticipatel mechanism and result of the interaction between
the released microorganism and the target organism.

Provide data related to any anticipated or nonanticipated effects of
the modi fied microorganism on target and nontarget organisms from
microcosm, greenhouse, and/or growth chanber experiments that sirmalate
trial conditions. The methods of detection and sensitivity of sampling

techniques and periodicity of sarpling should be indicated. These

studies should include assessment of the following items:
1. Survival of the nodified organism.

2. Replication of the modified organism.

2
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3. Dissemination routes of the rodified organism..

Indicate contairment procedures in the event of accidental release as
well as intentional release and procedures for emergency termination
of the experiment. Specify access ard security measures for the area(s)

in which the tests will be performed.

Monitoring
Describe monitoring procedures and their limits of detection for survival,

dissemination, and nontarget interactions of the r;t::dified microorgani sm.
Include pericdicity of sampling and rationale for monitoring procedures.
Collect data to compare the modified organisms with the nonmodified
nicroorganism nost similar to the modified organism at the site of the

trial. Results of ronltoring should be submitted to RAC.

V. Risk Assessment

Summarize risk assessment conclusions and justification for safe conduct of

experimrent.
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1S REMOVED FROM BOTTOM ON PAGE 1, PAGE 2. AND TOP OF PAGE J OF 10/5/84 DRAFT:

For the evaluation of the risk associated witﬁ the release of: a recarbinant DNA

containing orqanism into the eavironment, the probability of an adverse effect
will be the product of the protabilities of each of the following three factors.

The special attention given to recarbinant DA containing organisms is based on
the assunption that the organism being cons'idered did not exist before in nature
and, therefore, may have same unexpected properties. . If thé organism is
essentially identical to one found in nature, then it can be treated in the
same way as the natural analog. The Guidelines for Research -Involving‘Reombi-
nant. [NA Molecules exempt certain organisms from the requirements of the Guide-
lines beca.use‘they represent variants which may arise by natural means {see
Sections I1I-D-2, I1I-D-3, and LII-0~4). Thus, shile all experiments involving
release of recombinant DMA containing o:gani.s'r;ws must undergo NIH review {under
Section III-A~2), the probability of a unique organism being formed should be
relatively low for those organisms which meet the requirements of Sections

What is the protability of the establishment in the enviromment of the recombi-
nant organism or the recombinant DMA it coatains. Survival of the organism,
stability of the inserted DA, aml ability of the organism to grow and oopete
with other organisms will all be relevant in determining this probability

value. In addition, the possible mechanisms for transfer of the reccmbinant

DNA to other organisms and the availabiltiy of those organisms at the release

site will be inportant. Finally, the nurber of organisms to be released will

help determine how stability and transfer information should be interpreted.

24P
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What is the probability of the organism or'a' product of thé organism causing
harm? For this consideration, one stould assure that establishment in the
environment has occwred. The probability of ham can be estimated from an
analysis of the known properties of the parental ummodified organism, ard an
informed judgement about the role the introduced material is likely to play
in changing those properties. Results fram laboratory and greenhouse tests
will serve as the first tests of a prediction, but results from preliminary

field tests will be the best test for unexpectel conseguences.

s
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POSSIBLE INSERT FOR END OF FIRST ¥, PAGE 1.

The special attention which has been given to organisms derived by recorbinant
DA techniques is based on the assunption that the modified organism did not

exist before in nature ard therefore may have some unexpected properties.

&'y
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< y ; VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY
o Blocd vl Vaniwned Dt
INPARTMENT OF PLANT PATHOLOGY, PHYSIOLOGY AND WIHED MHNGE
MEMORANDUM
TO: Working Group on BRelease into the Environment

Recombinant DNA Advisory Committee

FROM: Sue Tolin and George Lacy

SUBJECT:Section V for February 11, 1985 meeting

Attached is a draft of Section V., Risk Analysis prepared at
your request for inclusion in the "Points to Consider"”
guidance document for investigators submitting proposals for
experiments inveolving release of microorganisms into the
environment. This is to be included in place of Section V.
Risk Assessment on page 6, or Attachment II - page 7 sent to
each of you by ORDA in the mailing concerning the February
11 meeting. Please review and make comments accordingly at

the meeting.

Attachment

Addressees:Dr. Arntzen Dr. Miller
Dr. Clowes Dr. Mitchell
Dr. Colwell Dr. Pimentel

Dr. Federoff Dr. Pirone

. Dr. Gottesman Dr. Pramer
Dr. Hirano Dr. Scandalios
Dr. Levin Dr. Sharples
Dr. McGarrity Dr. Vidaver
Dr. Milewski
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V. RISK ANALYSIS

Small-scale field testing is a necessary part of risk analysis
since artificial environments are not adequate simulations of
natural environments. However, field testing must not be
undertaken until results of testing in artificial contained
environments, together with careful consideration of the genetics,
biology, and ecology of the non-modified and the modified
organisms, enable a reasonable prediction that no environmental
risk will result from the release of the modified organism in the
small~scale test. In this section, the information presented in
Sections I1, 111 and 1V should be summarized tc present an
analysis of risk to the environment in the test as it is proposed.
The issues addressed might include, but not be limited to, the
following lines of argument.

A. The nature of the organism

1. The role of the non-modified organism in the environment of the
test site is essentially understood, including anv adverse effects
on other organisms,.

2. Analysis of the genetic modification (eg. deletjon, insertion,
modification of specific DNA sequences) would predict that the
probability of adverse effects on the environment is low.

3. Analysis of the tests conducted under contained environments
would predict that the modified organism would behave no
differently, except for the known qgenetic modification, from the

non-modified organism in the environment of the test site.
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4. A worst-case scenario {(eg. increased survival, reprocductive
capacity, dispersal, transfer of the genetic modification to other
organisms, etc.) would predict that no risks qreater than those
caused by the non-modified organism will occur,

B. The nature of the test

1. The test site is of limited size or area and is reasonably
isolated from potentially adversely affected ecosystems.

2. Introduction protocols are designed to decrease any potential
non—-target effects of the modified organism.

3. Numbers of the modified organism released and the expected
reproductive capability would predict a low probability of
affecting the surrounding environment adversely.

4. Emergency procedures for aborting the experiment are
effective.

5. Procedures conducted at the termination of the experiment
eliminate the potential for adverse carry-over effects

attributable to the modified organism.

DRAFT -~ February 4, 1985

Sue Tolin and George Lacy
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H N"':Q 3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

. o WASHINGTON, D.C. 20460

—

QFFICL D
FEETICIOCE AMO TONIC ST AMCES
MEMORANDUM
SUBJECT: Working Group: on "Release {nto ‘the Environment
Recombinant DA’ advisory Committee (RAC)
FROM: ‘Carl:Mazza, :Science: Advisor
) Chemical ControliDivisfon = (TS=794)
TOs Bli.za.bet:h Hilewski, Ph DL

Department; of ;Health ‘and Human Services

. Thank you quﬂnotifylng us of- ~the next ‘meating of.the . RAC's
“’kaqll'oup Qny r:p}_;aseut°=tha* enviroment.‘ sWe- understand> ‘that the
primacy’ Purpasawof:’that meeting“«.is* to. davelop guidelines ‘for
.investigatdrs,ﬁsubmitting;proposals,.;involving release- oE';;;-
miccoorganisms-y’intodthe:.enviconment ‘This’discussfion. £5“~of

particulacy lnterasta’nto.g.the."anirpnmantal Protection. Agency
.because..;,o &tou r;,iown"‘wp:k;gingdeve”la p%nqmsucm.,‘?u Ldaggg . boggrun

"Offlce of pes:tcides%pcogcah SH0PP) Fand "thHe 0L £ {ce o EATox Le 7F:

‘Substances: (O'L‘S).."‘“‘In't:hls; reqard,» there.: a:‘e(soveral documents -

that could-be of: useia your-delfberations®.:

l.: :The,:"Po 4.1 t:s tol»Conaider“-‘stafE‘document,:.pr:epared»,bya
&i ‘gp'la

VoaEe uh feNiWa sRdL s tErbuteddat “5he»lastimeetino%‘ot..*theu.vo:kgr

2.. Subpacrth 5 As%”cs‘skéﬁé“’ﬁutdellnes for;Hicroblial - ?eﬁsté.ﬁlu ﬁi
24 ’I‘&ﬂ

et .(Attac'hed)%ﬁileﬁmot‘ﬁspecﬁfi ‘l.ly«developed for¥genet
eng ineergd,prganisms 3:§should rprovidm useful . Lntormgﬁi‘cng' Tk
‘has been” madohavailable* to*itha&worquoup"in theipasts .

3. A .list.o fﬁsintomaticg_falem\entq (attached) develapedﬁpy&@?&' -
sme}l-::asca e

-

thatigwabelileve: .hraﬁsr:eiaventmtb Athas asseasment’&pf
£ield-ites ts‘k‘oﬁ,"qenet tca‘lly}"‘s,enq 1feereds mlcroocgani‘ams‘-aj
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He believe {t would be useful to coasider two other related
ftoms at the October Sth-meeting. In developing guidelines..for
mlcroorqanlsms i{n the eanvironment, we think it would: be helpful
to coans{der -the nvullability and adequacy of guidelines: for:tho
conduct of greenhousa’ and -other oxpeciments with recoablnant DNA
microorganisms. Guidelines in this area are necessary:.to
distinguish experiments conducted {(n qreenhouses £from thoso
conducted in the open environment. -

Finally, you may wish. to discuss the status of.the. proposed
spring conference on "Risk Assessment” which is to be-jointly'
sponsored by {nterested Agencies. It is important: to make:
progress in the planning ‘of./this conference; Lt may be Usefalitte:
fnvolve the workgroup” more directly.
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RECCMBINANT ¢INA AIVISORY COMMITIEE

Pl Growth Conditions for Plants

If the IBC roquires PL growth conditions for plants, this can be met by either
(1) a lmited access greenhouse,:Ote{2) a plant growth chamber, which are”
insect-restrictive and {n which:akPest control regime is maintained. Sterili-
zation of run-off water is:requiredfonly wnere this is a plausible:route for
dissemimtiz;af.oﬁ.viaibieimcm:qanimw'mnmming recanbinant OMA. Soi.l, phnt
parts; and unwanted:plant materialishall be sterilized before disposal. »Plant
materials which hawe to be’ removeasfrom the greerhouse or ‘cabinet for - turener
rersear:dx shall bemaintained underigood laboratory practices as applied-to
P{?QtS- Plants c?:;:;'vbeitzqmmrtearélomllv. e.g., between laboratory, gr:owth ‘
dwtbet.sat?rgmenbws‘é. i‘.;ﬁ‘pnysm,auy;?‘seéarated locations providedst R
(1) Plantsfam in a veéggdtiie:&i&"ﬁihicn. {.e., no reproductive organs “‘or

structures -(e.g.;. pollen, iflowers: seéds) are present, or the.reproductive. -

oraans -ofi'the plintsisre oovired to Stevent dispersal”of ‘veproductivetcells.

and spores;™(2)}iplantsjacéfkept i ah enclosed area or container (1%e: water=

proaf ,:insect-restrictive); ‘and, (3] plants: are essentially: ‘hand-couriedddi¥™" .

between locations.

E‘d)auzy-'"ls,"flg‘gq
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POINTS TO COMNSINSGR FOR SIBMISSIONS INVOLVING TESTING IN THE ENVIRONMENT

OF MICROORGANISMS MFRIVED BY RECOMBINANT DNA TEGQINIQUES

Fxperiments in this cateqory require specific review by the Recambinant INA
Advisory Comittee (RAC) and approvals by the National Institutes of Health

(NTH) ani the Institutional Riosafety Canmittee (IBC) before initiation. The

IRC is expected to make an independent evaluation although this evaluation need
not. occur hefore consideration of an experiment hy the RAC. Relevant informa-
tion on the proposed experiments should be sutmitted to the Office of Recambinant
™A Activities (ORDA). The objective of this review mrocedure is to evaluate
the motential envirommental effects of testing of microorganisms that have

heen modified by reconbinant NA techniques.

These following points to consider have been developel by the RAC Working Group
on Release into the Enviromernt as a suggestel list for scientists preparing
proposals on envirormental testing of microorganisms, including viruses, that
have been modifiel using recanbinant INA techniques. The review of proposals
for envirommental testing of modified organisms is being done on a case-by-case
basis because the ramge of possible organisms, applications, and enviromments
indicate that no standard set of procedures is likely to be appropriate in all
circumstances. However, same canmn considerations allow the construction of

points to consider such as those below. Information on all these points will

not be necessary in all cases but will depend on the properties of the parental

organism and the effect of the modification on these properties.

RELFASE INTO THE ENVIRONMENT
WORKING GROUP DRAFT 02/11/85
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Approval of small-scale field tests will depend upon the results of laboratory
anl areenhouse testing of the roperties of the modified organism. We antici-
pate that monitoring of small-scale field tests will provide data on environ-
mental effects of the modified organism. Such data may be a necessary part of

the consideration of requests for approval of large-scale tests and cownercial

applications.

1. Summary
Present a surmary of the moposed trial including objectives, significance,

ard justification for the request.

JI. Genetic Considerations of Modified Organism to be Tested

A. Characteristics of the Nonmodified Parental Organism

1. Information on identification, taxonany, source, and strain.

2. Information on organism's reproductive cycle ard capacity for

genetic transfer.

B. Molecular Rioloay of the Modified Organism

1. Introduced Genes

a. Source aml function of the MA sequence used to modify the

organism to be tested in the envirorment.

b, TIdentification, taxonamy, source, and strain of organism

donating the DNA,

X0
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?. Construction of the Modified Organism

a. nNescribe the method(s) by vhich the vector with insert(s}

has heen constructed. Include diagrams as appropriate.

h. Describe the method of introduction of the vector carrying
the insert into the organism to be modified and the procedure

for selection of the modified organism.

c. Specify the amount and nature of any vector and/or donor DNA

remaining in the modified organiam.

d. Give the laboratory containment conditions specified by the NIH

Guidelines for the modified organism.

3. Genetic Stahility and Expression

Present results and interpretation of preliminary tests designed to
measure genetic stability and expression of the introduced DNA in

the modi fiel organigm,

Envirormmental Considerations

The intent of gathering ecolagical informmation is to assess the effects

of survival, reproduction, and/or dispersal of the modified organism.

For this purpose, informmation should be provided where possible ard
appropriate on: (i) relevant ecological characteristics of the nonmodified
organism; (ii) the correspondimy characteristics of the modifiel organism;
and (iii} the physiolagical and ecologica.i role of donated genetic sequences
in the donor ant in the modifiel omanism{s). For the following points,

provide information where possible and appropriate on the nonmodified

3
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oraanism anl a prediction of any chanae that may be elicitel by the

ol Fication.

A. Habitat and Geographic Distribution

R. Physical and Chemical Factors which can Affect Survival, Reproduction,
and Dispersal

C. Biolomical Interactions

1. Fost ramge.

2. Interactions with ard effects on other omganisms in the enviromment
including effects on campetitors, prey, hosts, symbionts, predators,

parasites, and pathogens.

3. Pathogenicity, infectivity, toxicity, virulence, or as a carrier

{vector) of pathogens.

4. Involvement in biogeochemical or in biolcgical cycling processes
(e.q., mineral cycling, cellulose and lignin degradation, nitrogen

fixation, pesticide degradation).

5. Frequency with which populations undergo shifts in important ecolog-
ical characteristics such as those listed in III-C points 1 through

4 above.

f. Likelitood of excharge of genetic infomation between the modified

organism and other organisms in nature.
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V. Proposed Field Trials

AL

Pre-Field Trial Considerations

Provide data related to any anticipated effects of the modifiead
microorganism on target and nontarget organisms fran microcosm,
areenhouse, ard/or growth chamber experiments that simulate

trial conditions. The methods of detection and sensitivity of
sampling technigques and periodicity of sampling should he indicated.
These studies should include, where relevant, assessment of the

following items:
1. Survival of the modifiel organism.
2. PReplication of the modified organism.

3. Dhissemination of the modifiel organism by wind, water, soil,

mobile organisms, and other means.

Conditions of the Trial

Describe the trial involving release of the modified organism into the

enviromment:

1. WNurbers of organisms anl methods of application.

2. Provide information including diagrams of the experimental location

ard the immediate surroundings. Describe characteristics of the

site that would influence containment or dispersal.
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3. Tf the rodifiedl organism has a tareet organism, provide the

following:
a, TIdentification amd taxonamy.

h. The anticipate? mechanism and result of the interaction
between the released microorganism and the target organism.
Containment
Indicate contairment procedures in the event of accidental release as
well as intentional release and procedures for emerqgency termination
of the experiment. Specify access and security measures for the area(s)

in which the tests will be performed.

Monitoring

Describe monitoring procedures amd their limits of detection for survival,
dissemination, and nontarget interactions of the modified microorganism.
Inclwde pericxlicity of sampling and rationale for monitoring procedures.
Collect data to compare the modified organisms with the nonmodified
microoroanism most similar to the modified organism at the site of the
trial. Pesults of monitoring should be submitted to the RAC according

to a schedule specified at the time of aprproval.

Risk Analysis

Results of testimg in artificial contained erwiroments together with

careful consideration of the genetics, biology, and ecology of the nonmodified
armml the modified organisms will enable a reasonable prediction of whether

or not significant risk of envirommental damage will result from the release

of the modified organism in the small-scale field test. In this saection,
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the information requested in Sections IT, IIT, and TV shouwld be sunmnarized
o present an analysis of possible risks to the ervironnent in the test as it

is proposel. The issues addressed might include hbut not he limited to the

following items:

A. The Nature of the Qrganism

1. The role of the nonmodified organism in the erwiromment of the

test site, including any adverse effects on other organisms.

2. Fvaluation of whether or not the specific genetic modification
(e.g., deletion, insertion, modification of specific DNA seguences)

would alter the potential for significant adverse effects.

3. Fvaluation of results of tests conducted in contained envirorments

to predict the ecological hehavior of the modified organism relative

to that of its nonmodified parent.

R. 'T™e Nature of the Test

Discuss the following specific features of the experiment that are

desioned to minimize potential adverse effects of the modified organism:
1. Test site location and area.

2. Introduction protoxols.

3. Mubers of organisms anl their expected reproductive capacity.

4. Fmergency procedures for aborting the experiment,

5. Procedures conductal at the temination of the experiment.
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