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PROCEEDI NGS
Wel come and | ntroductions

DR. BRANDT: Good norning and to those of
you in the auditorium we are glad you are here.
We have a busy day. There are severa
announcenents and then we will go around and | et
everybody introduce thensel ves.

First, tomorrow, we will start at 8:30
i nstead of 9:00. The Public Comment period will be
noved to 9:45 a.m tonorrow

So we can introduce ourselves so everybody
in the audience will know, I'mEd Brown. | amthe
tenmporary chair, called back to active duty after
havi ng been retired. | aman old professor at the
Uni versity of Okl ahoma Health Science Center

DR. ASTWOOD: | am Jim Astwood. | nmnage
the Product Safety Center at Monsanto Conpany.
amthe industry representative to this
subcommi ttee.

DR. LEHRER: | am Sam Lehrer. | am at
Tul ane University in New Orleans. | amin the
Section of Allergy, Rheumatol ogy and Clinica
| munol ogy.

DR. KAPUSCI NSKI: | am Anne Kapusci nsKi

| amat the University of Mnnesota. M hone
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departnment is Fisheries, WIldlife and Conservation
Biology. | also direct Institute for Social
Econom ¢ and Ecol ogi cal Sustainability. | have
served on a nunber of other federal advisory
committees, nmostly the USDA, on biotech nostly
focussing on biosafety issues. | currently also
serve on the G obal Environnental Facilities
Scientific and Technical Advisory Panel in the area
of biosafety.

DR. BUSTA: | am Frank Busta fromthe
University of M nnesota, Professor Eneritus in the
Department of Food Science and Nutrition. | amon
the general advisory comrttee for FDA.

DR. ATKINS: | am Dan Atkins. | am an
allergist with an interest in adverse reactions to
foods. | amat the National Jew sh Medical and
Research Center in Denver.

DR. ARIAS: | amJonathan Arias. | ama
pl ant nol ecul ar biologist in the faculty of the
Center for Agricultural Biotechnology at the
Uni versity of Maryland Biotech Institute.

DR. GURI AN- SHERMAN:  Doug Guri an- Sher man.
I amthe Science Director of the Biotechnol ogy
Project at Center for Science in the Public

I nt erest.
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DR. BUCHANAN: Bob Buchanan, University of
California at Berkel ey, Departnent of Plant and
M crobial Biology. | ama plant biochenist.

DR. COLE: | am Margaret Cole, Food and
Drug Adm nistration.

DR. BRANDT: And the one that is going to
run our lives for today and tonorrow, at least. |If
you have any questions about what is going on, ask
her. Don't ask nme, preferably. Now, back here,
are all these FDA'ers. Stand up and be recogni zed.

MS5. GLEW | am Jeannette Gew. |'mwth
the Ofice of Food Additive Safety, Center for Food
Safety and Applied Nutrition. | supervise and
eval uate bi otech submni ssions.

DR. MARYANSKI: | am Jim Maryanski. | am
with our OFfice of Policy and Regulation. | help
put together our biotechnol ogy policy.

MR. LAKE: | am Bob Lake. | amthe
Director of Policy and Regul ations here at the
Center.

DR. BRANDT: And now we have a interl oper
fromthe N H

DR. METCALFE: |'m Dean Metcal fe, Chief of
the Laboratory of Allergic Disease, NNH | have a

long-terminterest in adverse reactions to foods.
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DR. RULIS: | amAlan Rulis. | amthe
Director of Food Additive Safety in this Center.
MS. Al NSWORTH- RAY: Hello. | am Karen
Ainsworth Ray. | ama press officer here. 1Is a

menber of the periodical press sitting back here?

Soneone signed in periodical press. Okay.
M5. KRETSER: | am Allison Kretser. | am
with the Grocery Manufacturers of America. | am

the Director of Scientific and Nutrition Policy.

DR. PARIZA: | am M ke Pariza. | amthe
Director of the Food Research Institute at the
Uni versity of Wsconsin, Madison.

MR. HINTON: | am Dennis Hinton. | am
with the OFfice of Applied Research and Safety
Assessnent. W have been doing research in
i mrunot oxi col ogy for over twenty-four years for the
Center for Food Safety. W are currently working
on food ani mal nodel s.

MS. FU. M nane is Ggi Fu. | amwth
the FDA Office of Dairy and Food Allergy. | ama
research scientist working on determnining the
severity of allergens and other food proteins.

MR. CENDEL: | am Steve Gendel. | am
Chi ef of the Biotechnol ogy Studies Branch of CFSAN.

MS. Macl NTOSH: | am anot her interl oper.
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I am Sue Maclntosh from Bayer Crop Science. | am
the Director of Regulatory Affairs and Regul atory
Science in the Americas. But | am here
particularly to give conments on behal f of HESI
because of the Protein Allergenicity Technol ogy
Subcommi ttee.

DR. BRANDT: Dr. Cole?

Conflict of Interest Statenent

DR. COLE: As | nentioned, | am Margaret
Col e, Executive Secretary for the Food
Bi ot echnol ogy Subconmittee of the Food Advisory
Conmittee.

First, I would like to read into the
record the appoi ntnment of our tenporary voting
menbers. It reads, "By the authority granted under
the Food Advisory Conmittee charter, | appoint Dr.
Jonat han Arias and Dr. Dougl as Guri an- Sherman as
tenporary voting nenbers of the Food Bi ot echnol ogy
Subconmi ttee of the Food Advisory Conmittee for the
August 13 through 14, 2002 neeting on food
bi ot echnol ogy, " signed, Joseph A. Levitt, Director
Center for Food Safety and Applied Nutrition, U S
Food and Drug Admi nistration

Dr. Samuel Lehrer, as Chairman of the

Committee for Allergenic Products in the Center for
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Bi ol ogi cs Eval uati on and Research, is appointed to
serve as a tenporary voting nmenber for this neeting
by the authority of Linda Skl edani, Senior

Associ ate Conmmi ssioner for External Relations, US.
Food and Drug Admi nistration

The foll owi ng announcenent addresses
conflict-of-interest issues associated with this
nmeeting and is nade part of the public record to
precl ude even the appearance of a conflict of
interest at this neeting. All subconmttee nenbers
and tenporary voting nmenbers have been screened for
financial conflicts of interest.

Based on the agenda nmade avail able, it has
been determ ned that the subcommittee will be
addressing general matters only. The genera
nature of the matters to be di scussed by the
subcommi ttee will not have a unique or distinct
effect on any of the menbers' personal or inputed
financial interests. However, the follow ng
interests are being disclosed so the public can
eval uate any comments nade by neeting participants.

Dr. Frank Busta has been granted a waiver
because he serves as a consultant to the food
i ndustry on issues not related to the topic of this

nmeeting. Dr. Sanmuel Lehrer has been granted a
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wai ver

because he owns stock in affected firns and

hol ds various research grants.

We have asked al

our guest speakers to

10

conplete a financial-interest and professional-relationship

certification for

guests and guest

speakers to identify any potential conflicts of

i nterest.

i nt erest

Dr.

Dr. M chae

Pari za has a financi al

related to food-ingredi ent conpanies.

We would like to note for the record that

James Astwood is participating in this neeting

as a nonvoting industry special |iaison acting on

behal f of

been screened for

regul ated i ndustry. As such, he has not

any conflicts of interest.

In the event the discussions involve

speci fic products or specific firns for which FDA

partici pants have a financial interest, the

partici pants are aware of the need to exclude

t hensel ves from such invol venment and their

exclusion w |l

be noted for

the record.

This nmeeting is being transcribed. Wen

we reach the discussion portion of the neeting,

pl ease use your

yoursel f before speaking.

Dr.

Wth that,

Br andt .

wi | |

m crophone and clearly identify

turn the neeting back to
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DR. BRANDT: | notice he didn't appoint
me. Anyway, | am here for whatever reason

DR. LEHRER: Could | comrent on that one
poi nt ?

DR. BRANDT: Yes.

DR. LEHRER: To ny know edge, | don't own
any stock in any conpani es that are affected by
this. Al | said was that | had TIAA Kreff and
retirement funds and al so nutual funds. | really
don't have any idea what they own. | amafraid to
know what they own, actually. But, in any event,
just in terns of full disclosure, | would inmgine
that they own sone pharmaceutical conpanies. |
have no idea

But, in terns of ny personally owned stock
in any of these conpanies, | do not.

DR. BRANDT: Any other statenents? Any
guestions?

I want to alert the speakers that we are
sitting up here with a timer. You have been
allotted certain amounts of tine at the end of
whi ch the gavel comes down, whether you are in the
m ddl e of a word. So, just be prepared.

Dr. Rulis?

Overview of CFSAN O fice of Food Additive Safety
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DR. RULIS: Good norning.

[Slide.]

I am Alan Rulis. | am Director of the
O fice of Food Additive Safety in the Center for
Food Safety and Applied Nutrition. M task this
norning, in just a few nonments, is to provide a bit
of context for this neeting to point out that the
work that this center does in regard to review ng
consul tations, conducting consultations, with
i ndustry about new plant varieties that have been
altered by reconbi nant and DNA bi ot echnol ogy are
actually conducted in the context of the Food
Additive Safety.

So | want to tell you a little bit about
that office so you know sonmet hi ng about its makeup
and its history and that will help you, | think, as
we nmove forward with your discussions.

[Slide.]

Just to rem nd you that the Federa
Regi ster docunent that announced this neeting--the
purpose of this neeting is to discuss science-based
approaches to assessi ng whet her new proteins and
bi oengi neered foods are likely to cause allergic
reactions in sone individuals in order to assi st

FDA i n devel opi ng draft guidance for industry.
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[Slide.]

The O fice of Food Additive Safety is laid
out like this. | will take you through it a little
bit so you will understand sonme of the nmakeup of
it. This office is principally conprised of four
di visions. You can see them across here. The
historical roots of this office cone out of this
di vision, actually, the Division of Petition
Review. It turns out that, in 1958, when the
Federal Food Drug and Cosnetic Act was anended to
require premarket approval of new food additives,
FDA had to pull together a cadre of scientists who
could evaluate data submitted to the agency by
i ndustry for the purpose of getting FDA approva
for new food additives.

This division, historically, has had
within it scientists of various backgrounds in
order to do those kinds of reviews.

Actually, the same basic structure occurs
in all divisions of this office, but let nme just
explain this one and then | will clone that, so to
speak, into these other divisions. This division
has within it three types of individuals; chemsts
who | ook at information about the chemical identity

of the substances being added to food, the ampunts
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that people are likely to eat, information about
the specifications and purity of those substances.

So we are really | ooking at the question
of what is the substance and what is the hunman
exposure to it. W also have toxicol ogi sts who
evaluate, in this case, in this division, nostly
ani mal feeding studies, traditional short-term of
chronic feeding studies in aninmals, to | ook at the
bi ol ogi cal effects of food ingredients in |iving
syst ens.

We al so have a group of people who, in
this case, we have called themregul atory groups,
that are really, in governnment jargon, consuner-safety
officers. They are scientists in their own
right. They alnost all have Ph.D.s in various
fields and they are basically project officers.
Their job is to nanage the eval uation of petitions
for new food additives, make sure that all the
correct questions have been asked and all the
correct questions have been answered and that there
is an administrative record backing up all of the
wor k the agency does.

So there is a linear process that anybody
can go to and look at in witing that docunents the

agency's work.
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Across the office, the basic nakeup of
these divisions in the same as that. It is a
rather interdisciplinary group of these chemi sts,
t hese toxicol ogists and consuner-safety officers.
Al nost everybody has a Ph.D. in one field or
anot her fromchem stry to biol ogy, m crobiology,
nmol ecul ar bi ol ogy, pharnacol ogy, toxicol ogy.

The division of interest for your purposes
this morning is this one, called the Division of
Bi ot echnol ogy and GRAS Notice Review. |t turns out
that, under the current statute, there is an
exenption to premarket approval for food additives
if the added substance is generally recognized as
safe. So there is a class of substances we cal
GRAS ingredients--GRAS is an acronym for generally
recogni zed as safe.

So they are evaluating not only whether a
substance is safe but also whether there is a
general recognition across the scientific comunity
of that safety. |In addition, they conduct the
consultations with industry for crop products that
are produced using reconbi nant DNA bi ot echnol ogy,
and they are | ooking particularly at the human
heal th aspects of the injection of those crops, not

the crop characteristics because that is the
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purvi ew of APHI S and USDA and not the pesticida
traits because that is the purview of the
Envi ronnental Protection Agency.

I will just point out briefly these other
two divisions for your own edifications. This one
is the Chenmistry Research Division where there is
research done on both what we call indirect and
direct food additives--this is chem stry | aboratory
research--and an environmental group that | ooks at
any National Environnental Policy Act
considerations that are associated with any of our
actions.

Down here is a division that is devoted to
food- contact substances. Here we are |ooking at
material s that touch food but that are not
intentionally added to food. But, under the
statute, we have purvi ew over them

[Slide.]

This, just for your interest, is a rather
busy slide that shows the various areas that cone
Wi thin our purview. You can see we have interest
in a whole host of different kinds of things that
end up in food or contacting food. W |ook at
direct food additives, sweeteners, preservatives,

nutrients, fat substitutes and so forth.
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Col or additives in animl food, drugs and
cosnetics, nedical devices. That includes sutures
and contact |enses, strangely enough.

GRAS ingredients, enzynes, fibers,
proteins, lipids, sugars and so forth, going up to
the upper right. Processing aids, antimcrobials,
def oaners, ion-exchange resins, radiation
equi pnment. It turns out that the statute defines
the sources of irradiation for food as food
additives. So we review these materials in order
to ascertain that food that has been irradi ated for
m crobial control is, in fact, safe.

Then we also, as | nentioned, just on that

| ast division, we |look at food packagi ng and food-contact

substances. So coatings, paper, netal
recycl ed plastics, paper adhesives, and so forth.
And, in the lower left, foods and
i ngredi ents produced usi ng nodern bi otechnol ogy.
[Slide.]
Wthin the office, as you recall,
poi nted out that the originating division was one
that conducted prenmarket safety evaluations for
food additives. But, inreality, a |lot of our work
i s done under the rubric of notification these

days. There are three notification prograns

17
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operating int

he office. There is the one that we

have instituted as a result of the 1997 proposal in

the Federal Register to review industry notices to

us that their

saf e.

product is generally recognized as

We have a notification process that

rel ates to food-contact substances and that cones

out of the 1997 Food and Drug Admi ni stration

Moder ni zati on Act. Then, we al so conduct

consul tati ons on bi oengi neered foods.

[Sli

de. ]

On the subject of bioengineered foods

consul tati ons,

you are probably aware that, in My

of 1992, the FDA published its policy on foods that

are in the marketplace and including those that are

t he subj ect of

reconbi nant DNA bi ot echnol ogy and

we, as a result of that and after

t hat, began

conducting consultations with industry since '94.

Up until the present nonent, we have conducted

about 80, nore than 80,

of these consultations.

About 50 of them have actually conpleted the

process.

[Sli

If you go to our website and you double-click on

t he hypertext

de. ]

link in our website,

wi | |

18
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try to simulate that here, what you will get is
this HTML screen. This is a list of conpleted
consul tati ons on bi oengi neered foods. [It, in fact,
expl ains what | just said about the '92 policy and
tal ks about the consultation process and delineates
the differences between what FDA does with these
types of foods and what the Animal, Plant, Health
and | nspection Service of USDA does and what EPA
does regardi ng pesticides, and then proceeds to
tal k about the consultations that we conduct and
the information that is in this website.

There is a lot of it. |If you go to the
website, you will find that there is a listing that
contains the genetic nodification. The actual gene
or gene product is here. The source organism the
i ntended effect, the industry designation and then
hypertext links to FDA letters to the conpany and
in response to the consultation. So you can find
all the information you need for conpleted
consul tations on our website.

[Slide.]

Just to bring you up to date, you probably
are aware that, in 1999, the FDA held public
nmeetings around the country to discuss its current

consul tation process. It received coments. In
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January of 2001, we published, in the Federa
Regi ster, a proposal for making these
notifications, these consultations with industry on
crops, mandatory. We also nmade avail abl e sone
draft guidance, a notice of availability of draft
gui dance--that is, on the subject of voluntary
| abel i ng.
To this point, we have received over
100, 000 comments that are currently being revi ened.
So | think that is pretty nuch ny spiel.
| just wanted to be sure that you saw the work with

this subconmttee within the context of the office.

| hope | have nmade that clear. |f there are any
questions, | would be happy to take themat this
tinme.

DR. BRANDT: Questions.

DR. GURI AN- SHERMAN:  Doug Guri an- Sher man.
I would |ike some clarification, one, on the
prem se of the neeting, itself. You nentioned, in
the Federal Register Notice, that the purpose is to
deternm ne or avoi d--not your words--a protein
likely to cause allergenicity. | guess | have a
guestion as to how that relates to the FFTCA's
standard of reasonable uncertainty of no harm It

woul d seem that you are flipping somewhat the

20
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burden of proof in ternms of the |level of certainty
that you are | ooking for when you say that it
shoul d be likely, or identified as l|likely, to be a
food all ergen, that reasonable certainty of no harm
seens to suggest the opposite.

DR. RULIS: Let nme say this. | purposely
did not launch into a discussion of our |ega
framewor k because | think could take up a
tremendous anount of your time and it would be
probably be derailing the purpose of the neeting to
do so. | think it is certainly sonething you may
want to discuss as you go forward, if it does
appear to be needed.

But | think it would probably not serve
purposes of this conmittee so well to get into the
| egal questions. | think the purview of this
conmittee is scientific, as | understand it, and
am going to defer to Bob Lake nonentarily to give
the charge and to tal k about his view of what you
are here to do and put that in the context of
charge and questions eventual ly.

But my reading of the current charge and
guestions to this subcommittee are really not |ega
ones. They are scientific ones. W are |ooking

for your scientific input.
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I would say, just in brief response to
your point, that we have had in place for a |ong
time premarket safety evaluate schene for new food
additives that uses the reasonable certainty of no
harm standard. That is in place and, for sone
situations involving biotech foods, it is
conceivable that a protein would be introduced in
such a way that the appropriate nodus operand
woul d be to go through the premarket approva
schenme and use the reasonably certainty of no harm
st andar d.

But that has not been the case for the
vast majority of biotech foods that have cone
before us. |In that context, we are | ooking nore at
the food in the context of other foods. The
gquestion before us is as it as safe as its
counterpart food, as safe as is really nore the
standard we are using there.

But we have open the possibility of using
the reasonabl e certainty of no harm standard.
think to get into a discussion of the interstices
of that standard probably would not serve us wel
thi s norning.

DR. KAPUSCI NSKI :  Anne Kapuscinski. It

seens sonmewhat obvi ous what woul d constitute the

22
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end of a consultation for biotech foods but | am
curious because you said that there are 80 since
1994 but 50 have been conpleted. So what is the
di fference between one that is conpleted and

unconpl eted. Wiy is there such a big difference?

DR. RULIS: It nmay be that, at sonme point
in the consultation, we are asking for a package of
information to cover the corrections we m ght have.
If the conpany decides, at sone point, that they
don't have the information that we are asking for
they may decide to withdraw.

DR. KAPUSCINSKI: So is the consultation
conpl eted when either the FDA says, "This | ooks
fine; you can go forward with it," or the conpany
decides to withdraw and just doesn't want to do any
nore consultation?

DR. RULIS: W |ook at the package they
have come in with and ascertai n whether we think
all the relevant questions have been answered to

our satisfaction, that they have dealt with all of

the necessary aspects of it. |If they have, in our
mnd, then we will wite thema letter that
basically says, "It is your responsibility to

mar ket a safe product. You have brought before us

your--you have laid out before us all the questions

23
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that you have dealt with and your answers to them
We have | ooked at them and have no further
gquestions at this point."

DR. KAPUSCI NSKI: Okay. Thank you.

DR. BRANDT: Any other questions?

DR. BUCHANAN: | have one question. This
i s Bob Buchanan. How many products do you see on
t he horizon?

DR. RULIS: | can tell you that, at the
nmonment, under the rubric of biotechnol ogy, the
nunber has actually fallen off somewhat. There was
an initial burst of several dozen and then, in
fact, if | could easily put this HTM. screen back
up there, which | can't, | would show you that, in
2001, there were a couple and, in the Year 2000,
there were a couple. Most of them were 1999 and
bef ore.

So it struck up a bit. But that is not
necessarily a prediction for the future in that |
know that there is a likelihood that there would be
some new devel opnents on the horizon that woul d
bring nmore forward. But, at the nonent, we have
had a slight lull.

DR. BRANDT: M. Lake is now going to tel

us what we have to do.

24
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Charge and Questions

MR, LAKE: M nane is, again, Bob Lake.
amthe Director of Regulations and Policies for the
Center and, as such, represent Center managenent
for this nmeeting and, in that capacity, let ne
first welcone all of you, to the Food and Drug
Admi nistration, to the Center for Food Safety and
Applied Nutrition and to our new building in
Col | ege Park.

Bi ot echnol ogy is, obviously, a very
i mportant topic for a lot of reasons. The issue of
allergenicity is also inportant across the board,
i rrespective of biotechnol ogy. Wen you get the
two together, you have a particular set of very
interesting issues and it is very inportant. It is
not new. | expect that long after we are done
here, there will continue to be many di scussions.

So | would like to, |I think, first talk a
little bit about the context of this neeting, sort
of where it fits in and also a little bit about
what may happen in the future.

In the first place, just a little bit of
context, and you will hear a lot nore about this,
but we had a Food Advisory Commi ttee neeting back

in '94 dealing with the issue of allergenicity and
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bi ot echnol ogy. So that sort of got us started.

We have, through the consultations that
Dr. Rulis was just tal king about, gained sone
experience that involves our thinking on this
issue. In addition to that, as you can wel
i mgine, this is seen as a very inportant topic
internationally and we have been actively
participating in an effort about a Codex
Al i mentarius Comri ssion to grapple with a nunber of
i ssues that relate to evaluating the safety of
bi oengi neered foods including allergenicity.

You will be hearing nore about that as the
day goes on as well. But we have been active
partici pants in that process.

W think we are at a place where it is
time for the Food and Drug Adm nistration to put
down on paper, and make public, sonething we cal
gui dance. This is a docunent that serves severa
purposes, or will serve several purposes. One, it
is, in part, guidance to our own people on how they
evaluate the information that is comng in. It is
al so guidance to the industry. It tells them what
it is we are going to be Iooking for so that it is
gui dance to them on what kind of work they need to

be doi ng.
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It is also an articulation to the public
about what it is we are doing and why. Under our
current procedures, we have to devel op sonething
call ed draft guidance, publish it for public
comment and then come back with final guidance.

W think we are at a point where it is
time to begin the drafting of that guidance. But,
before we do it, we would Iike to, in effect,
bounce sone ideas off of this subcommittee. So you
will getting a lot of information this afternoon
and tonorrow and then we will be asking you to give
us sone feedback.

W will be using that feedback to draft,
do what | will call a prelimnary draft, of
gui dance. We will then be getting back to you at a
future neeting to actually have you | ook at our
prelimnary draft before we go public with it. So,
one of the things | want to | eave with you is we
are not going to ask you to solve the whol e problem
is this nmeeting and, indeed, | think as the science
devel ops, as we get different kinds of subm ssions
in the figure, the policy will have to evolve.

But, what we are for primarly nowis to
articulate something that is based on the

experience that we have had with the kinds of
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subm ssi ons we have been getting and that we expect
to get for the next few years.

W will, if it hasn't already been handed
out, be handing out shortly a copy of the charge
and questions. You can read that at your |eisure
and there will also be an opportunity, before you
begin your deliberations tonorrow, to | ook at that
in sone detail. So | amnot going to spend a | ot
of time on that.

| sinply wanted to give you the idea that
what we are really asking you to do is to consider
the various pieces of information that you are
going to hear in conjunction with your own
know edge and to give us sone feedback that will
assist us in putting together sonme draft guidance,
or sone prelimnary draft that we will then show to
you at a future nmeeting before we go public.

At least, that is our current intention
Al so, as a part of what we are going to be asking
you, we would like you to spend a little bit of
time, to the extent that you can, identifying areas
where research is needed, either research that we
can do or others could do, that would put is in a
better position and, perhaps, help us to evolve a

better policy, a nore definitive policy, for the
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future.

So those are kind of the two big things.
What are kind of your thoughts on what we say now,
what ki nd of research we ought be doing and then,
to the extent that you can help us, because part of
our docunent is going to be an explanation to the
public what we are doing and how we do it. If you
have got any ideas on how we can do that well and
in a way that the public can best understand, we
woul d appreciate your thoughts on that as well

Having said that, and | think that is
probably enough to say before you actually have
heard very nmuch of what you are going to hear, it
occurs to me that because this is the first neeting
of this comttee, nost of you are new to us and we
are certainly newto you. So | guess | would like
to--1 was going to ask the Chairman's pernission to
do this, but since he is not here, | will take the
liberty of inviting any questions that you have
about this center, either our structure, our
phi |l osophy, what it is we do, things that help you
under stand why we have you here.

But, really, at this point questions not
about biotechnol ogy or allergenicity because others

will talk to you nore about that, but questions you

29



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

have about this place, this organization, who we

are.
So let ne stop and invite your questions
on that.
DR. BUCHANAN: Bob Buchanan, again. How
much research do you do? | really don't have a

feel for that.

MR, LAKE: Research is a conmponent of what
we do. Quite frankly, it is not as large a
conponent as we would |ike. Again, our budgets are
appropriated by Congress. Qur colleagues at NIH is
the place where npost of the research as it relates
to the public health ought to be done, so we don't
get a whole lot of it here.

But we do some. But a |lot of the research
we do is focused on helping us to do the other part
of our job which is enforcenent. W make these
ki nds of decisions, but we al so have the day-to-day
enforcenent responsibility. That requires that we
have net hods of analysis so we have a fairly |large
effort devoted to that for all of the different
things that we are responsible for

But, to the extent that we can, we do as
much research as we can do but it is limted. Now,

you may al so know that the University of Maryl and
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is within wal ki ng di stance and we do, even before
we canme out here, had created with them sonething
call ed GFSAN which is a collaborative research
activity.

We al so have some ot her coll aborative
efforts where we, in conjunction with other
acadenmic institutions, try to get sone | everage on
some research that is helpful. But, the general
answer to your question--again, | have to confess,
I have never been in a | aboratory except to visit.
That is not ny background. But it is something we
consi der inportant.

DR. GURI AN- SHERMAN:  Doug Guri an- Sher man.
What kind of relationship do you have, let's say,
with NFH in terms of giving theminput into what
ki nd of research would be done, | would imgine NI H
is more focused on basic research and your interest
is, in part, trying to get input that will help you
make regul atory decisions? Do you have any formal
working relationship in terns of that?

MR, LAKE: | actually don't know the
answer to that question. Again, research is not
the area that | aminvolved in. It is nore policy
devel opnent and regulation. But | know, in

general , our philosophy is to collaborate with
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anybody we can coll aborate with to get at the
information that will help us in nmeking our
deci si ons.

Let me al so comment on your previous
question. | think, at least to sone extent, in
some of the further discussion, there will be sone
nore description of--as we tal k about how we go
about our current business that may hel p answer
your earlier question.

DR. BRANDT: O her questions? Yes, nm'anf?

DR. KAPUSCI NSKI: | have a question about
how you really nake operational coordination under
coordi nated framework. So | guess | am curious,
when an issue such as allergenicity conmes up, if
there is a difference of opinion between FDA and,
let's say, EPA that was involving a crop that m ght
be produci ng a conpound that has questions of
allergenicity but it is a crop that fits under
EPA' s purview, how do you resolve the differences
and is there--even though | have studied all the
coordi nated framework laws, it is never really
clear to ne if there is one |aw that preenpts
anot her or whether the agencies have sone ot her
process for reaching the actual decision.

MR. LAKE: A couple of conmments around al
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of that. One of the challenges that all of the
agencies are grappling with is that the statutory
framework that we all are using did not contenplate
bi ot echnol ogy.

So we are all making do with statutes that
already exist. It is a challenge. | nean, it is a
chal l enge, to be perfectly honest, as sonmebody who
has done this for a nunmber of years, before, even
internally within a single center such as CFSAN
When you reach out to other parts of the agency, it
is a bigger challenge and when you go to other
agencies is it still a bigger challenge yet. But
it is very inportant. W take that seriously.

I think we have not had the kind of
conflict that you are describing, those kinds of
di fferences of opinion. | think largely the reason
for that is that the responsibilities, even though
it is a coordinated framework, if you | ook very
carefully, the responsibilities for each of the
agencies is distinctly different.

So, while we want it to mesh, each is
doi ng a separate piece. For instance, APH S has
the responsibility to oversee what is going on in
fetal trials, et cetera. They do not neke

judgnments and don't even want to nmeke judgnents
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about whet her any of these foods, if eaten, would
be safe to the person who eats them That is not
their focus.

By the sane token, we defer to themin
terms of their oversight of fetal trials and then
whet her things are properly contained, et cetera.
There is nore likely to be overlap between FDA and
EPA because we actually make simlar kinds of
j udgnent s.

But, actually, the division there is that
what they | ook at are pesticides that are
genetically engineered in food. Wth regard to the
pesticide, itself, we defer entirely to EPA. They
actually have a strong statutory framework for
pesticides. So if they decide that a protein that
is genetically engineered to be a pesticide in corn
or soy or whatever, if they nake a decision that it
is unsafe, we accept that because they do that
process.

VWhat we | ook at--we | ook at two different
kinds of things with regard to those crops that are
genetically engineered to contain a pesticide. As
| said, we defer to EPA on the thing that is the
pesticide in the crop. What we | ook at are what

are the other changes that occur in that and is
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t here anythi ng about those other changes that would
gi ve us concern.

They, in turn, defer to us on those
guestions. There are, of course, other things that
come to us--again, | think you will hear sone nore
about them-that don't have anything to do with
pesticides. So the food-safety question is
entirely one that we grapple with and that the
ot her agencies both defer to us.

At the same tinme, we do try to be sure

that are policies are consistent. The npst recent

exanple is the OSTP docunent that relates to | ow 1l eve

presence, unexpected presence, of food things

in other foods. Again, that was something that we,
in an interagency context, under the |eadership of
OSTP, have been working on for quite sone nunber of
nont hs.

Hopeful ly, that gives you some answer to
that question. Again, | think sone of the later
presentations may touch on that a little bit nore.

DR. BRANDT: Very similar to resolving
di fferences between two departnents in a college or
a university. About the sane thing.

Any ot her questions?

Thanks very nuch. W have this docunent.
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MR. LAKE: You should have it.

DR. BRANDT: Tonorrow afternoon, one of
the things that we will be tal king about are the
three questions at the bottom of Page 1 and the top
of Page 2. So you might start thinking about
those. They are not particularly in order of
i mportance, but, certainly, the first two are the
ones that they need a lot of help on. The |ast
one, if you have thoughts, why that will be great.

MR. LAKE: Absolutely. Again, as | step
down, let nme again express ny appreciation to al
of you for taking tinme out of your busy schedul es
to be with us during these two days. Again, this
is the begi nning, hopefully of a series of
nmeetings, at |east one of them being on this topic
but then other neetings down the road as well

I will be here throughout the day. |[|f any
of you has any, again, organizational kinds of
guestions or questions about this place, feel free
totalk tonme. | think it is okay to do that.

DR. BRANDT: It is up to you.

MR, LAKE: | will try to answer those
questions. The other thing | aminvolved in is
i mpl enentation of the new bioterrorismlaw. | have

a neeting at the departnent tonorrow that | nust
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attend but | will be back for

for the deliberations.

t omorrow afternoon

Thank you very much

DR. BRANDT: Thank you.

W will now take a

twenty minutes. Dr. Metcalfe, you will be prepared

break for approxi mately

to go about ten m nutes ahead of tine. That

doesn't give you ten extra mi

[ Recess. ]

nut es, however.

DR. BRANDT: W are ready to begin. Dr.

Metcal fe fromthe National Institutes of Health is

going to give us his presentation on basic food

al I ergy background.

Basi ¢ Food Al l ergy Background

DR. METCALFE: Thank you.

[Slide.]

As | was just kind of talking to Dan

before | started the lecture,
allergy lecture. A couple of

menbers, maybe nore than two,

37

this is a nuts-and-bolts food-

committee

coul d take over this.

I can show t hem how to advance the slides.

could give this.

They

| actually have a | ecture on how the

decision-tree thing, and everything el se--1I

hoping to be able to do that

because t hen

was
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woul dn't have to put all these slides on power
point. But Jimis going to cover that and | am
going to cover the nuts-and-bolts of food allergy.
Thi s power-point presentation is really off of
slides that go back a long tinme because, in terns
of the basics of food allergy, we haven't seen a
ot of newthings to put into this lecture.

I will try to update you on sone of the
classification and things of that sort, but it is a
fairly direct |ecture and hopefully, it will be
hel pful to those of you who don't think about
allergenicity.

| amgoing to try to nmake a few coments
about things that you--1 am anticipating sone
guestions as we go through on certain areas of this
and then, hopefully, | will have enough tinme to
take questions at the end.

[Slide.]

Now, the standard definitions, two
standard definitions, that we work under in this
field are here; food intolerance is really anything
abnornmal that you experience with a food that
sonmebody el se does not. That is everything froma
| act ase deficiency, nmeaning | actose intolerance, to

atrue allergic reaction to a food.
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We generally use the word food
hypersensitivity as an abnormal reaction resulting
from a hei ghtened i mmunol ogi ¢ response to
gl ycoprotein conponents within foods. W could
specify that a little bit nore if we tal ked about
food allergy. GCenerally scientifically, we would
be nmoving toward an | gE mechanism To the |ay
public, there is not nuch difference in these
definitions.

[Slide.]

One way to | ook at the spectrum of
reactions to foods on an i mrunol ogi ¢ basis that not
everybody experiences is this kind of diagram
Sonme of the stuff that | amgoing to show you is
froman ILSI-sponsored classification approach to
di sease, particularly with infants, that can be
extended to adults that was published a couple of
years ago

So you can kind of go froman IgE to an
non-1 gE mechanismin these reactions. Most of
those that will concern this conmrittee will be IgE
based. Those are the classic inmediate
hypersensitivity reactions, hives, asthng,
gastrointestinal problens and anaphyl axis after

exposure to a food in an i nmedi ate sense, within a
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few mi nutes.

Oral allergy syndrome is an i medi ate
reaction largely confined to the mouth. W will
come back to that. Atopic dernmatitis is listed in
the m ddl e because it has an | gE basis but other
things in that person experiencing that reaction
nove toward eczema. But what of what is known
about |1gE reaction, particularly published by Hugh
Sanpson, has been actually in challenges of
children with atopic dermatitis.

Then there are other diseases such as
all ergic eosinophilic esophagitis, gastritis and
gastroenterocolitis that have a strong |gE
conponent. Clearly, there is sonething different
goi ng on that we don't understand froma strict |IgE
reaction.

Then there are non-1gE reactions,
virtually exclusively observed in infants and
children, dietary protein enterocolitis, proctitis,
enteropathy and then celiac di sease which you will
have to think about, but, since we have a better
i dea of the active conponents, that is an easier
problemto handle, we think, in terns of noving new
proteins into foods. You would probably not nove

the proteins responsible for celiac disease. That
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is a nore obvious question.

[Slide.]

So let's start out with the typica
genesi s of an | gE-nedi ated reaction, the i medi ate
responses that we are nobst concerned about. The
steps are well described. You have to have sone
exposure to the antigen at sonme point in your life
and then TH2 cells, that is kind of a TH2
phenotype, an allergic phenotype, cells that tend
to make things like IL4 and IL5 rather than gamm
interferon, collaborate with antigen-processing and
these cells to nmake I gE which then becones fixed to
hi gh-affinity receptors on the mast cell and, for
that matter, the basophile surface.

Then, on re-exposure of antigen, there is
rel ease of nediators. That is the allergic
response. It has been an amazingly difficult
response to fine-tune details about or, for that
matter, to thwart. There is no, for exanple,
speci fic drug known that specifically inhibits
mast - cel | degranul ation and the regul ation of IgE
synthesi s has been very difficult although sone
approach is now tal ked about such as anti-IgE
renoval fromthe system so you coul d have sone

prom se.
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Now, if you tal k about the amunt of
antigen required to sensitize, which cones up in
these committees all the tine, the answer is
probably it doesn't take very nuch if sonebody is
of the TH2 phenotype. You could show that in
ani mal nodel s where you can dose-response
sensitization and, if you use intraperitoneal or
intranuscular, then it is easier to sensitize. |If
you use certain adjuvants like alum you could get
nore | gE

Then, if you use TH2-responsive ani nals,
in mce and rats, for instance, it is easier to
sensitize. So you put all that together and what
that nmeans is that the ability to sensitize to
certain anpunt of allergen and the threshold is
going to vary on the individual, vary on the
protein, vary on any adjuvant effects.

The end of that is that it has not been
possible, really, to set a |l evel bel ow which you
can assure that someone will be sensitized. |In an
extrene case, sonebody with the TH2 phenotype,
highly allergic, genetically predi sposed to react
to certain antigens with breaks in the nucosa or
i nflammatory val ves or wherever you want, would be

sensitized whereas if would never happen in anybody
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el se.

In terns of the ampunt of antigen to
elicit a response, it is a dose response.

Generally, in food allergy, it takes |arge amounts.
It take milligrans to grans. But there are
exceptions. Wen you | ook at those exceptions,
like Steve Tayl or has done through the Food All ergy
Research Program and sone of the industry-sponsored
t hi ngs he does, you start | ooking at thresholds in
a feeding, particularly infants or young

i ndi vi dual s, of about a mcrogram But that is
very rare. You can count those cases.

But if you try to set a threshold and you
get down to that microgramlevel, in reality, what
is going to protect nobst things in this system and
nost people in this whole systemis that a few
things are allergenic and it is awfully hard to
sensitize and it is awmfully hard to precipitate a
reaction.

But when you try to set nunbers for
t hreshol ds, then you run across huge problens. So
that is I gE-synthesis nechanismand a few coments
about how difficult it is to set regulatory
gui del i nes based upon what we know about it.

[Slide.]
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Now, preval ence data. This is typica
preval ence data. It is nore than existed ten years
ago. These are a nunber of studies that have been
publi shed. | picked themout fairly at random
Here is one, food Allergy intol erance where they
sanpl ed and chal | enged of 2.4 percent. This would
include a |l ot of things that are nonallergic.
1.3 food-allergy adults, by Wwods et al. This is
very typical of what you see in the literature.

1.1 percent food allergy in children and
adults together to tree nut and peanut. This is a
random di git-di al survey specifically linmted to
these two substances. So intolerance in infants
and children at 8 percent, if you | ook within that,
about 2 to 3 percent are IgE-nediate. Mk
intolerance, the first three years, 2.5 percent.

VWhat does all of this mean? It neans
generally that in children, IgE reactions often
transi ent, can be seen in 2 to 4 percent of
children, somewhere in that ball park, and, in
adults, it is sonewhere around 1 percent. A |lot of
t hose reactions can be handl ed.

But, if you |look at the total nunbers,
now, you are talking about in the United States

somewhere in the nei ghborhood of 40 or 50 million



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

peopl e, potentially, that could be affected through
these I gE-definitive mechanisns. so it is not a
smal | nunber of people. Wien you |look at the
percent of the total population, it |ooks smal

but, in aggregate nunbers, it is large.

[Slide.]

Now nost food allergens, as you well know,
are glycoproteins. They tend to be 20,000 to
40, 000 nol ecul ar weight. These are rough
gui delines. They tend to be protease resistant.
They tend to be acid resistant. Let ne just speak
to that for just a nonent.

This is usually, at |east over the |ast
ten years, have often been discussed in the context
of digestibility. So you eat sonething and, if it
is resistant, then you are nore likely to absorb it
and becone sensitized or provoke a reaction.

It is not clear to the structura
bi ol ogi st who studies allergen structure whether
that is really the issue or whether or not it
reflects sonething about the tertiary structure of
the anti gen which nmight be nore inportant. For
i nstance, it mght have nore to do with antigen
processing in a macrophage than it really has to do

with digestibility. M coment here would be think
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about acid and proteases in terms of resistance to
degradation and don't argue about whether or not
sonmet hing can be digested in the stomach in the
stomach acid of one, fasting, resting and go into
t hat kind of discussion.

To me, this is really just a
characteristic, a relative characteristic. It is
not absolute and it just kind of generally can be
used in an assessnent program |t has been
overused and underused. | know you will probably
di scuss this nore.

Then there is the whol e i dea about whet her
or not |inear or discontinuous or continuous
epitopes and all this are the active conmponent in
food allergy. Hugh Sanpson woul d argue that nany
of the true food allergens are allergens that
provide |linear fragnents of nolecule that can
provoke an allergic reaction. He will argue with
t hat .

But there is also evidence that when you
| ose the tertiary configuration, that sone things
|l ose their allergenicity. So probably both are
goi ng on.

[Slide.]

The nobst common food all ergens, and you
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can expand this list, but in children, it is
generally peanut, mlk, soy and egg. |n adults,
peanut, crustacea, crayfish, |obster, crab, shrinp,
that sort of thing. Tree nuts, fish and eggs.

Now, sone people would add to this, for exanple,
sesane and the Europeans like to add cel ery because
it causes a |lot of oral-allergy syndrone.

You can expand this list but this accounts
for about 90 percent of reactions. A mgjor allergy
within this is an allergy within one of these
proteins that causes nore than 50 percent of the
reaction. So those are two rough definitions.

Agai n, what | think probably saves npbst of
us as much as anything else fromgetting a food
allergy is that is hard to be wong no matter what
you do because of the ability to find people that
are truly allergen that you can reproduce on
challenge is fairly--is not that common.

So what happens is that you can have a | ot
of strategies that appear to work because of the
frequency of these reactions when, in reality, it
really has nothing to do with it and that has a | ot
to do with controversial techniques, diagnostic
techniques that | don't think you will get into.

But here are nbst common food allergens. And
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will get into the how you nmeke a di agnosi s.

[Slide.]

The di aghosis is both subjective and
obj ective. Subjective; history, diet diaries,
elimnation diet. So history is a big thing that
doctors use; were you the only person that got
sick, did everybody get sick. Look at
epi demi ol ogi ¢ factors. You can send people hone
with diet diaries and say, every tinme you think you
get sick, wite it down, what food you are eating.
Then they cone back with a long list. They are so
happy because they found other things they are
allergic to and you are so distressed because you
had enough to worry about before. So we don't use
thema |ot.

Elimnation diets really is sonething that
used to be used nore than it is today because you
don't want to send peopl e hone and say, "Well
reintroduce this food," and have them anaphyl ax at
home. So they have to be used very cautiously.

So, really, history is the big one here.

Obj ective is cutaneous testing and then
measur enent of allergen-specific |gE by RAST and
ELI SA. Leukocyte histani ne rel ease where you take

| eukocytes and sensitize them or |eukocytes from
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the individual and challenge with antigen is rarely
done just because it is technically nore
cunbersome. Then there is double-blind food
chal | enge.

| am going to go over just a few points
about sonme of these very quickly for you.
Cut aneous testing can be used for raw food or
purified allergen fromfood. The general nethod is
to put a drop of this substance on the skin, tint
the skin through it and then look for a |loca
allergic reaction characterized by itching, redness
and a wheel formation, and then their policy,
generally, but they are nore of a control which is
just diluent and you have to have a positive
hi stam ne to skin test to show the person is not
suppressing anti hi stam nes and that sort of thing.

Fairly direct, sinple. Does identify
specific IgE in the skin. Relatively safe,
al t hough people who are strongly allergic to
sonmething |ike tree nuts, you probably would not
test themthis way, for instance, or peanuts. So
you occasionally have to worry about severe
reactions.

It is hard to skin test if sonebody has

wi despread eczema and this sort of thing. So
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sonmetines you have to go to in vitro diagnostics.

Here is t

di agnost i

room probably have skin tests to foods and eat them

wi t hout a probl em and never

positive

nystery t
skin test
sensi tivi

It woul d

he inportant one. They are not

c. |In other words, sone of you in the

skin test.

The sane thing for pollens.

o food. Sone people do have a ragweed-positive

s and won't have a clinica

realize you have a

It is not a

ty. But, the other side is very unusual

be very unusual to have sonebody who had

an anaphyl actic reaction to peanut to have a

negative

skin test.

So, they confirmyour suspicion but they

cannot work in the absence of an eval uation that

| ooks at

used in

hi story and ot her features.

sol ati on.

It cannot be

Now, can it be used for everything? No.

If you are worried about sonething that m ght be a

chenmi ca

bi nd t hat

a reaction or

that might act as a haptene so it has to

body al bumi n or sonething before you have

be degraded, you wouldn't pick it up

on a skin test, so it doesn't work, for exanple, as

a genera

techni que for pharnacol ogi c agents.

You have to be very carefu

when you use
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it because you can easily get a negative skin test
but the person could still be allergic after that
material is degraded or act as a haptene or

sonmet hing of that sort.

RAST and ELI SA have gotten very good.
They are al nbst as good as skin tests. You can
ki nd of quantitate how nuch IgE there is to an
antigen and, generally, the higher they are,
particularly the Pharmacia cap system which has
been wi dely studied, the stronger the results are,
generally there is a correlation with nore severe
reactions. But you can have a | ow cap and
anaphyl ax to peanut and have a high cap and
anaphylax to peanut. But there is a genera
correl ation.

They measure antigen-specific IgE in the
serum They are a little bit nore costly. They
are sonmewhat nore renote. Again, they are not
di agnostic for the sanme reasons | went over with
| gE testing through skin tests. The sanme caveats
apply to positives and negati ves.

[Slide.]

Doubl e-blind food challenge is not done
very much. Doctors don't like to do it in their

of fice because it is cunbersone and they put the
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patient at risk so only those people really
confortable with it do it. |If you put it into a
saf ety assessnment, you have to get | RB approval.
Today, at least at ny institution, that would be
hard. It would be hard to do that.

So it is a wonderful test in ternms of it
is kind of the gold standard for people who say
they are allergic to food. It sinply involves
putting food sonehow or other blinded in capsules
or in aliquid where they can't taste the food.
You start with snmall anpunts and then go up to a
regul ar feeding.

It is diagnostic if positive.
Occasionally, | think that there are reasons why
you can get a negative and nmiss it on food
chal l enge. Those are not that comon. It is very
difficult work to do with nultiple sensitivities.
But, the bottomline is that this is a technique
whi ch, while straightforward, would only be used
when the patient wouldn't be put at great risk,
when you can resuscitate if you have a problem and
the patient agrees.

In the doctor's office, you can elect to
do it. |If you are doing it at a scientific

institution, those people who have done it for many
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years without a problem |ike Hugh Sanpson, say it
is getting very, very hard to get approvals to do
these kinds of things, at least currently, in the

current IRB--it is just a fact of life.

[Slide.]
Now, the differential diagnosis, | wll
not go through. It is not the purpose of this

slide. But just to let you know, if you are a
physi ci an and you asked to | ook at sonebody who
flushes after they eat shrinp, there are other
reasons. It could be a lot of histam ne that grew
from bacteria contam nating the shrinp or sonething
of this sort.

I f sonmebody had bl oating or sonething, it
could be an enzyne deficiency |ike |actase
deficiency. |f sonebody had pain when they are
swal l owi ng, it could be esophageal cancer for all
know. So you have to use some commpnh sense here.
You have to | ook at what else can nmimic the
synmptons and nmeke sure that you are dealing with
food allergy and not another disease. This results
in the compn recomendati on that people who think
they have food allergy really need to go through a
doctor and vet it because you would be surprised

what ki nds of di seases hide under food allergy and
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people don't realize it

[Slide.]

Food additives. Food additives have
general ly not been associated with allergic
reactions. There are four here | list. You would
al nost have to tal k about every one of them
Sul fiting agents went through the FDA many years
ago. |If you inhaled the gas sulfiting agent, SQO2,
you coul d provoke asthng.

There were exanples that perhaps a few
peopl e recogni zed sulfite bound to serum al bumen as
a haptene. This is not a nmjor problem any nore
since rayon spray-on sulfites were banned, but
there are still a lot of people that think they are
sensitive to sulfites.

Wth tartrazi ne, nonosodi um gl utamate and
sodi um benzoate, nost of the tine we are talking
about sonething associated with chronic hives.

Thi s probably doesn't happen very often. |t nmay be
real. You are going to see a |lot of confusion as
you go into the literature about chronic hives,

what causes them This is because it is so hard to

put sonmebody on a diet and then challenge themin a

situation where you can be sure that the result is--the hive

that comes up is a result of the
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challenge. It is very hard to design these
clinically

So you will have people clainmng that 50
percent of the people that they see are sensitive
to additives, which is not true, and you have other
peopl e say they could never identify, they are
probably m ssing few Sonmewhere in here is sone
truth, but it is not very commopn. Anaphylaxis to
these agents is virtually nonexi stent even though
tartrazi ne causes anaphylaxis. | don't know who
docunented this.

DR. BUSTA: | have heard a | ot coment on
flushing. |s that equivalent to hives?

DR. METCALFE: Flushing is sinply
cut aneous vasodil atation, vasodilatation of your
surface vessels. | can happen when you exerci se.

It can happen when you get enbarrassed. Sone
peopl e have prom nent flushes in the face and upper
chest. It depends on your ethnic background and
your age.

Flushing can result fromallergic reaction
when histanmine is released. Many other things can
cause it. It has been proposed for sulfiting
agents. You can get a vasovagal reaction that

causes flushing. Flushing is very nonspecific and
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frequently believed to be inportant and often is
not .

But, that being said, it is one of the
things that goes along with the systemc allergic
reaction. But other things that physicians | ook
for, like conjunctival irritation and things |ike
that, that we |ike the signs of systemc
anaphyl axi s better than flushing.

[Slide.]

Controversial diagnhoses. These are the

ki nds of things you see in the literature that are

due to foods or not. There is very little evidence

that these are due to foods and | don't think we
will get into these except that, when you see
people cone to talk to you about these reactions,

you have to ask themto specify their allergies.

I f sonebody cones in and says, "l am here

because | have allergy to such-and-such, and they
don't describe what that is, you need to ask them
because, every once in a while, they will say, "I
get tired," or, "I have psychotic episodes." It
hel ps define what their definition of allergy is.
All too often, you just assume, oh,
allergy. They are having hives and anaphyl axi s.

But, when you ask them it is far different. So
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just a warning about that.

[Slide.]

Now, let's talk about oral-allergy
syndrone. This is |IgE-nmediated disease. It is
believed to be certain people eating fruits that
of ten have antigens that cross-react with pollens
and |l atex and other things can eat certain fruits
and vegetabl es and they get burning and swelling
and itching in their nouth.

The proteins inplicated are heat-1labile
food and vegetable allergens, often cross-reacting
with sonme polyallergens and | atex cross-reactivity,
believed to be | gE-nedi ated, generally destroyed by
cooking or by digestion and frequently seen in
peopl e who have allergies.

Rarely do these allergens cause a systemc
reaction but, occasionally, they do. They are very
| abil e allergens and nost skin-testing materials do
not pick them up because the allergens are degraded
in the bottle of the extract with a |ot of
proteases and things |ike that.

So, again, when you | ooking at preval ence
of allergen diseases, a |ot of European papers, in
particular, will add oral-allergy syndrone and the

nunbers go way up. You have to just be careful of
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that. This is generally considered to be less of a
probl emthan the nore significant food allergies,
but it does exist. It is a problemfor a |ot of
peopl e and you need to know about it.

[Slide.]

Anaphyl axis is the signs and synptons
resulting for |IgE-nmediate mast-cell and basophi
activation leading to the rel ease of chemicals
whose target organs are prinmarily such things as
bl ood vessels, snmooth nuscle. The site of mediator
effects may be | ocal and renpte fromthe site of
al l ergen ingestion or exposure; for exanple, you
could have a skin test to peanut right here, but
you woul d have systemic circulatory flaps.

In other words, it goes from here
everywhere. Anaphyl axis; sone people distinguish
anaphyl axi s from anaphyl actoid which is the
clinical signs and synptons of anaphyl axis but we
either don't know the nechanismor it is not IgE
medi ated. Today, nost people just say anaphyl axis
and say nost of it is IgE-nediated and worry about
the rest later.

But it is life-threatening. It is the
maj or problem that we worry about with food

al l ergies.
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[Slide.]

This is sone data from Hugh Sanpson's
extrapol ation of the nunber of people who mght die
in the United States every year from food
anaphyl axis. He took the frequency of anaphyl axis
in Denmark. He |ooked at the nunber of patients
seen in the Mayo Clinic experiences foods, did an
extrapol ation, canme up with 2,500 cases a year in
the United States with 125 deaths.

It is ball-park figure. It could be off
by 100. Who knows? But it just gives you an idea
that it is not that frequent but does exist and it
is what you worry about. The cases often nmke the

newspapers. They are highly visible cases, often

59

tragi c cases, involving healthy children and heart-w enching

when they occur. But their nunbers are
not great.

[Slide.]

Fatal food-induced anaphylaxis. This is
an early study. There are plenty of studies. |
pi cked this one up, both males and fenules, al
ages. Alnpst all these people are atopic. It
usual | y happens away from hone when they don't know
they are eating. Peanut is a big provocateur

Often they die because they have had no epi nephri ne
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early. The other risk factor is asthm. Most
peopl e who die from anaphyl axis have asthma. So it
is a pul nonary deat h.

These are the features of anaphyl axis that
have to do with foods. There are a |arger series,
but these are the basic deterninants of it.

[Slide.]

The di aghosis of an allergy, or an
al I ergy-causi ng anaphylaxis is the presence of
allergic signs and synptons, hives, angi oedens,
troubl e breathing, et cetera, acute hypotension
and/ or upper or |ower-airway obstruction. Oten
peopl e devel op | aryngeal edemn, can't breath. That
can | ead to dem se

Absence of conditions in the differentia
di agnosis. Elevated |evels of mast-cell tryptase
rel ease by mast cells where the serum can be used
in post nmortem Exposure to agents known to be
associ ated with anaphyl axis or the patient would
have a history of anaphylaxis w thout know ng the
cause.

So those are basically the nuts and bolts
of anaphyl axi s.

[Slide.]

The treatnment of |gE-nmediated sensitivity



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

61
remai ns avoi dance and prepare to treat inadvertent
exposure. |If you are severely affected, you were a
medi c-al ert bracelet or a device to notify people
if you are found unconscious. You give yourself
epi nephrine upon exposure to sonething that you are
anaphyl actically sensitive to. You nay take
anti hi stanm nes or seek nedical help

Unproven. W don't have any way to
desensitize to foods. It is recognized that there
are no prophylactic nedications that reliably
prevent. So, really, the problem then, for us in
the field and with you is that the prinme protection
for people that nay have food allergies or may
devel op themis sinply avoidance. That goes into
| abeling which we are going to tal k about. That
goes into what is going on here.

[Slide.]

Novel approaches to the treatnment of food
al l ergy being discussed; anti-IgE antibodies. This
takes a lot of IgE out of your system nay nake you
| ess sensitive. There are sone trials going on
The hope would be that a child extrenely sensitive
to peanut taking |IgE would have to ingest nore
peanut for a reaction. So it would |ower their

risk and that may well be the case.
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There is vaccination with plasma DNAs to
i nduce responses that are protective. Antiallergic
i munosti nul atory sequences that are supposed to
promote interferon ganma. We will talk about these
if you want. The concern there is that if you go
froma TH2 to a TH1 response, instead of allergy
asthma, you end up with Laker's granul omatosi s or
sonet hi ng.

But there are all concerns about these
approaches. | mrunotherapy with nutated proteins
and peptides so that you get a new response without
the risk of a reaction. Al of those are being
| ooked at now and we can tal k about themif you
want. There is nothing | see that is really going
to protect people, at least within the next five to
ten years, | don't think. So we are stuck with
what we have.

[Slide.]

We have covered this clarification. Now
we are going to briefly cover sonme of the others.
| am going to go through these very rapidly.

Al | ergi c eosinophilic esophagitis is carried nostly
in infants and children. It is such things and
enesis and failure to thrive. The proteins

inmplicated include cows nmlk. There is an
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eosinophilic infiltrate. Poor correlation to skin
tests. The treatnent is protein elimnation and,
you can see here, sonetines steroids.

This is a disease which is really of
interest to pediatricians now. W have |earned a
ot nore about it. W don't know a | ot about it
right now, but this is what we do know. It is
largely limted to infants and children. One of
the themes--1 will come back to it in a mnute

[Slide.]

Al | ergi c eosinophilic gastritis is nore
likely to be IgE-nediated. This is associated with
vom ting, abdomi nal pain, failure to thrive in
children. Many of the cases are atopic. Many have
peri pheral eosinophilia. Age of onset, neonate to
adult. Proteins are the common all ergens that we
have tal ked about.

Eosi nophilic infiltration in the gut.

El evated | gE, although about half you can't find
skin-test specificity to. The other half have
multiple positive skin tests to foods. There are
probably two popul ations in here. Atopic

predi sposition is possible. Treat with steroids
and try to structure a diet.

We are studying this. Anti-IL5 will nake



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

these patients better somewhat, for instance.
These patients tend to be of a strong TH2
phenotype, at least to orally ingested allergens.

[Slide.]

Gastroenterocolitis is basically the sane
thing affecting nore of the intestinal system You
add things |like colonic bleeding, protein-I|osing
enteropathies, but you still have the eosinophili a,
el evated IgE. Many that have skin-test response.
This is a fairly unusual disease

[Slide.]

Dietary protein enteropathy. The rest of
themthat we are going to talk about don't have an
| gE basis are seen primarily in infants and
children. They often outgrow the disease. If it
occurs in adults, it is hidden within things |ike
i nfl ammat ory- bowel di sease and we certainly don't
know about it.

They are caused by proteins. There are no
known ani mal nodels. There are no known di agnostic
tests. The reason | am showi ng you these is
because, no nmatter what you decide to do about a
food, it nmay be done for you. You can't do nuch
about these because we don't know nmuch about these

and so that is why we have always focused on |IgE
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So, in a child, diarrhea, nal absorption,
failure to thrive, anem a, edema. They get quite
ill. No increase in evidence they are of an
al l ergi c phenotype. Food challenge can result in
vomting and diarrhea. Age of onset, up to two

years.

Here are the proteins inplicated, conmon

foods that children often eat. Pathology is

dramatic, often small-bowel injury, intraepithelia

| eukocytes, et cetera. No food-specific IgE. You

elimnate the offending allergen and then they
outgrow it.

[Slide.]

Sanme for dietary proteins; colitis,
di arrhea, vomting and anenmia, failure to thrive
hypot ensi on, villous injury, colitis, feca
| eukocytes, no food-specific Ige. Wth food
chal l enge, there is believed to be an increased
ri sk of hypotension and shock and then basically
there is an elenental formula until they start to
outgrown this problem Mst of these go away.

[Slide.]

Proctitis; basically, the sane idea,
l[imted to the rectal area. It is not clear what

is going on here. Probably cells that are
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sensitized are homing to the gut and are causing
di sease in this area causing proctitis.

The sane kind of idea; fecal |eukocytes.
No role for IgE. Again, a fairly rare disease

[Slide.]

Celiac disease | nentioned early.
Everybody knows about this di sease and pretty nuch
knows how not to create a new food that woul d cause
celiacs to have a problem Manifestations are
chronic diarrhea, diarrhea and failure to thrive in
i nfants. Age of onset typically nore than six
nmonths. The protein foods inplicated are wheat,
rye and barley, primarily. Pathology is a villous
atrophy and there are certain characteristics of
certain kinds of |ynphocytic infiltrates.

Certain antibodies that can help in
di agnosis. Treatnment is elinmination of gluten
associated with certain HLA patterns. Lifelong
hi story. There probably is a lot of gluten
sensitivity that may be one allele instead of two
or sonething that is really not picked up. There
may be a | ot of subclinical celiac disease

But, at any rate, this, on the surface,
woul d appear, at |east to nobst people, to be

sonmet hing that a conpany sinply would not create by
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nmoving gluten into sone new foods. So | don't
think this has even been a major issue, but it nust
be renenbered.

[Slide.]

So, again, this is really what we can
worry about plus atopic dernmatitis. These are
unusual di seases, but they do have an IgE
conponent. These are non-|gE-nedi ated di sease,
granted nore rare, granted nostly in infants and
children and very difficult to deal with

DR. PARI ZA: How nuch atopic dermatitis is
due to food versus other causes?

DR. METCALFE: In adults, it you |look at
the series, it is rarely associated with the
di gestion of foods. So, in adults, atopic
dermatitis is very difficult to associate with
foods. In children, it is nuch nore common.

DR. ATKINS: About a third of children
with atopic dermatitis have a food that will
trigger it, is one trigger.

DR. PARI ZA: How do you know that? Do
they eat a food and then they get it? 1Is that the
way you see it?

DR. METCALFE: Yes.

DR. ATKINS: Generally within two hours
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i ngestion of the food, they develop flushing at the
sites.

DR. PARIZA: Oh; within two hours?

DR. ATKINS: Sonetines much quicker than
that, but they develop flushing at the sites of
excerma and start to scratch and, the next day, they
wi |l have a rash

DR. METCALFE: An awful lot of what is in
the literature that tells us about food allergies
is atopic dermatitis studied by pediatricians. |If
you | ook at nost of the literature that you are
goi ng to base your decisions on, there is very
little evidence fromadults. It is alnost al
pedi atri c data.

Wiy are we interested in this?

[Slide.]

| am going to show sone people fromthe
lab to jus kind of candid shot of our lab. You may
have seen this before.

So, | think we have tine for questions.

Questions of Clarification

DR. BRANDT: W do have. Questions?
Anybody?

DR. LEHRER  Sam Lehrer. You had

mentioned the figure of 40 to 40 million Anericans.

68



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

69

Did you mean have the potential for allergic
responses or that have food allergy?

DR. METCALFE: Let's talk about that data.
It is only 1 percent to 2 percent that we think
really have it so that is something like 4 to 6
mllion. |If we |look at the people that think they
have it, then you are tal king about 40 mllion
I"'msorry; | should have nade that clear and | am
gl ad you asked that, because the problemthat you
deal with in this area is an awful |ot of people
that think they are sensitive but relatively few
t hat do.

But, still, if you talk about 1 to 2
percent, you are talking about 4 to 6 mllion
people in the United States. That is a huge
popul ation. But if you |look at perception, it is
huge.

DR, LEHRER: | would agree. O the 1 to 2
mllion that have a food allergy, this is all of
the food allergies that we see. They don't al
react to peanut. They all don't react to shrinp.
So, if you take one of the mmjor food allergens--I
guess peanut woul d probably be a likely candi date--how nany
peopl e are you tal king about, if we are

taking the worst allergen that we know of ?
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DR. METCALFE: That is an interesting
thing to ask. That is a good question. Let's say
we have 1 percent of adults who have true food
allergy. This actually goes back to stuff done
many years ago. |If you |look at what nobst people
react to as adults, it is going to be peanut or
tree nuts or a little bit of crustacean. Mbst of
t hose people react to one allergen, sonmething |ike
60 percent.

So one could, right away, say, out of that
1 percent, probably half of those individuals,
maybe nore, are reacting to one allergen that is
probably going to be peanut or tree nut or
crustacean. Then you get another 30, 40 percent
that take in the rest of themand start to have
nmul tiple allergies.

Then you have a very small nunber of
people that seemto be reacting to everything. W
are not tal king about oral-allergy syndrone here
whi ch puts up the nunbers. W are talking about
generally. Dan, do you want to comment on that?
You have thought as nuch about this as | have. |Is
that fair?

DR. ATKINS: That's fair. You could go to

the tel ephone surveys that Ann Furlong and her
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group have done. They have got sensitization on
both adults and kids to peanuts and tree nuts. |
think, in children, it is supposed to be about 0.5
percent and, in adults, it is supposed to be about
0.7 percent, if | renenber right.

DR. BRANDT: Those are true, or those are
responses?

DR. METCALFE: That is just a random
digit-dial survey with a high screen. Those are
undocunent ed.

DR. LEHRER: The ones that are reacting,
seemto react to everything. | know you said it is
a very small group. Do you have any idea--are you
tal ki ng about 0.1 percent?

DR. ATKINS: | don't think it is that
high. |If you look at the nunber, probably you pick
up--so, 50, 60 percent, one. Another two; you
probably pick up another 20 percent so that puts
you up to 80. Mybe three or nore, another 10 or
15 percent. Beyond that, you have multiple
reactors. So it is a very small nunber. It is
probably--you are right; it is 0.5 or less in the
popul ati on.

DR. METCALFE: But the point is, it can

change over tinme. There are children who becone
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sensitized to nultiple foods; m |k, eggs, wheat,
soy and then, by the tinme they are between five and
seven, they may | ose sensitivity to two or three of
those foods, peanut sensitivity or--

DR. LEHRER: But just to get some kind of
handl e on nunbers.

DR. METCALFE: That's in adults. |If you
| ook at children, it is nmore frequent. The
percentage goes up to 2 to 3 percent and it is
heavily wei ghted toward m |k and soy. Those
sensitivities are generally lost. It is very hard
to identify an adult that is allergic to mlk or
soy. It is just hard to find.

DR, LEHRER: If you elimnate the mlk and
soy and you ask for a percentage of children, what
do you think that would drop down to?

DR. METCALFE: | don't know, about O0.25
percent, maybe? Dan?

DR. ATKINS: Again, 90 percent of allergic
reactions to foods in kids are m |k, eggs, wheat,
peanut, soy. By the tine kids are five to seven
years of age, they tend to outgrown sensitivity to
m | k and wheat and soy and egg and then you are
left with peanut, tree nut, fish, shellfish.

DR. LEHRER: So | guess the question would
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per cent age?

DR. ATKINS: W think it drops from about
6 percent in young kids and infants--infants and
young children--to about 1 to 2 percent in adults.
The mpjority of that occurs over that five to seven
years early on.

DR. METCALFE: A lot of these reactions
are not life-threatening, either. Not everything
causes anaphylaxis. So it is a spectrum just |ike
all allergy is, to pollen or anything el se.

DR. ATKINS: The point | want to meke,
though, is that it not concerning to the people who
have it. |If you talk about oral-allergy syndrone,
they are still very affected by that. There are
foods that they can't eat. Then, if you take a
food and it is not digestible, or we change it so
that it is not digestible, and that patient eats is
and now it gets to the |ower gastrointestinal tract
whereas, before, it was digested above, you may
have a group of people that are anaphyl axi ng who
weren't before exposure to that food.

DR. METCALFE: The difficulty in this is

that 1 to 2 percent of the population is not a

smal | nunber of people. Then, if you take that up--and
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gl ad you asked that question because we
are really talking about a couple of mllion people
here. Wen you | ook at the people who think they
are at risk and you have to get through that chaff.

But it is not a small problem O course,
no conpany wants--1 don't want to speak for a
conpany--but no conpany wants to create sonething
that is going to put theminto court and put them
out of business. | nean, things like silicon
breast inplants woul d pale by the consequences of
putting out sonmething as sensitive as peanut into
the general population. WMnsanto or one of these
conpani es woul d be out of business, | think.

So, everybody, for various reasons, wants
to protect everyone. But there is a real risk out
t here.

I want to catch a couple of other
guestions. Yes, sir?

MR, HI NTON: Not to change the subject
but, in any case, | was wondering if you would
comment on the potential of animal nodels in terns
of the nechanisns of allergenicity and so forth
because one of our charges will be in that area in
terms of the nmechanisms in animal nodel s being

simlar as to what we see in hunmans.
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DR. METCALFE: | give you nmy view on

ani mal nodel s because--let's tal k about

practicality. First of all, any reasonable anim
nodel is going to have to use a small aninmal |ike
the nmouse, | think. | think dog nodels and beagl e

nodel s and pig nodels are just not reasonable.

When you go into those aninmals, then the
purpose of an ani nal nodel would be to rank-order
things that are allergenic in the population, from
sonmet hing non-allergenic to allergenic. Here, |
don't have any--1 would reconmend you not recomend
think about trying to mimc hunman disease, that it
has to be orally fed, that it has to happen on ora
chal l enge, but sinmply that you have an ani mal that
can rank order allergens for a given class of
allergens. That is ny own feeling about it.

If you said the only aninmal nodel we can
use has to result fromoral sensitization w thout
and adj uvant and provoke a reaction on ora
adm nistration, | think you are going to have it
extraordinarily difficult to make an ani nal nodel

But if you said, | amgoing to take a
certain nmouse with a certain background that
responds to a certain profile and | am going to see

if, on the basis of skin-test reactivity or IgE
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synthesis or sonething, rank order those things
roughly to what humans see, then | would say, yes;
t hat shoul d be possible.
If you are asking for a single validated
nodel, there is none. | would even predict, if you
started to see sonme ani mal nodel s that worked with

sonme protein classes, they wouldn't work with al

protein classes. |, personally, don't think you
are going to ever see one validated nodel. | could
be wrong.

And, no matter what happens, it is never
going to be like a toxicology assessnent. | don't
ever see it being perfect. This is something we
have di scussed for ten years and | have just given
you--it needs to be worked on, and | appl aud those
peopl e who are trying to do it.

DR. BRANDT: Wiy don't we stick here to
t he subconmittee nenbers.

DR. METCALFE: Ch; all right.

DR. KAPUSCINSKI: This is Anne
Kapusci nski. Wen you were tal king about the
grains that are known to cause celiac di sease, you
made the comrent that it would seemthat no one
woul d want to introduce genes fromthose into other

foods. But how about if you were to actually
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know about our ability to predict whether that
woul d accidently increase the allergenic reaction
or broaden the percentage of people that m ght get
exposed? What do we know about that?

DR. METCALFE: I, personally, don't know
the answer to that. But it would seemto me that,
because you know what the active ingredient is,
that one of the things you would ask for is a
measur enent of the level of gluten. That can be
deternmined. But, certainly, you would want to know
that, that you didn't upregulate its expression

You coul d go one step beyond. You could
actually go into a crop that is not known to
produce gluten and actually ask if it starts to.

DR. KAPUSCINSKI: Right. | guess | was
t hi nki ng, also, not only the level of the gluten
but do we know enough about the structure of the
gluten? What about the structure is really causing
an allergenic reaction to know if there could be
subtl e changes, again, in its three-dinensiona
tertiary structure that could broaden the range of
peopl e that mi ght--

DR. METCALFE: There is a fair amount

known. But it is unclear enough to nake me worry
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about trying to get down to the peptide sequence.
There are known peptide sequences that cause the
di sease and bind to certain HLA groups. But there
i s enough noise in the background to say that you
don't pick up everything with that that | would
personal ly reconmend a different way to | ook at it
whi ch woul d be overall to neasure gluten or
gl ut enagen or sonething which would have, within
it, the active peptides.

But you should go to sonebody that studies
this to ask that question. |f there is sonebody
t hat knows nore about that, please conment. But
that would be ny own feeling about that.

| just reviewed this because | just
reviewed a chapter witten on celiac disease, just
yesterday. That is my read on the current state of
the art.

DR. GURI AN- SHERMAN: | guess the question
| have with the current kind of passive reporting
system and | amtal king about a postnarketing
i ssue, what do you feel the likelihood is--you
menti oned that conpanies would certainly be
concerned about liability--but the likelihood that
some of these conditions would be reported if they

are occurring at a fairly | ow percentage of the
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popul ati on and nobody is actively looking for it in
t he popul ati on.

DR. METCALFE: | think it is hard for a
passive reporting systemto do a good job of
| ooking for reactions. | think it works to a
degree if you follow up case report chall enge or
something to really find out if you have sonebody
sensitive

The difficulty is that if you had
sonmet hing that was causing the problemthat was in
a comon protein source and then got into other
f oods, peopl e devel oping a new reaction woul d have
a hard tine identifying where it was com ng from
So that while it has a value, | think everybody
recogni zes the linitations.

Then there is the other side. Once you
publicize sonething, then everybody starts saying,
oh, now | know what causes ny headaches. So it has
a value but, in ny own judgnent, it is seriously
fl aned.

I think we try to teach all allergists
that, if they have sonebody coming in with
sonmething that they are reacting to that they take
by mouth and it is unclear what that is, then they

shoul d thi nk about what night be novel in that food
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and then they can make extracts of that food and do
skin testing.

There are ways to try to get at the
answer, but | think it is very difficult for the
i ndi vi dual, unless you have engi neered a bl ue
peanut and people say every tine they eat a blue
peanut, they react, "And | don't react to regul ar
peanuts."

But that is not the way it works in
reality. Then, for a lot of places in the world,
there is no |abel. You buy fromstreet vendors and
stuff. So, really, the way to keep the genie from
getting out of the bottle, | think, is totry to do
a good job on the front end, not the back side.
think that is what everybody worries about.

Did you have sonething, Bob?

DR. BUCHANAN: Yes; | did. Bob Buchanan
I think | need to rise to the defense of the dog.
While not wanting to cover the earth with canines,

I think that the dog has its place in testing, at

| east according to current evidence. It is the
only animal model that | know of that has allergies
simlar to humans including clinical synptons.

We have an article under review now in

JACI, Journal of Allergy and Cinical |nmunol ogy,
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that shows that there is a hierarchy, just as there
is in people. So | think that it may behoove a
conpany or another interested party to use that as
atest if they are not satisfied with rodent tests.
I think the cost of that would be totally

i nsignificant conpared to what has happened--so
think it is sonething that should be considered.

DR. METCALFE: You have a point, Bob
They do have a role. Since | will be leaving this
room shortly, and you will be staying in, | amsure
that the dog--

DR. BUCHANAN: | am not as persuasive as
ot her Virginians have been, but thanks.

DR. ATKINS: This is Dan Atkins. In
reviewi ng source naterials, there appear to be two
di fferent approaches. One is the weight-of-evidence
approach. The other is the decision-tree
approach. In reading these articles, you have been
i nvolved in the devel opnent of decision trees. |
was just curious, before you | eave the room here,
if you could give us your inpression of the two
di fferent approaches and the pros and cons of both.

DR. METCALFE: This is, of course, a huge
problem It is a huge question. | would say this,

that if you have a decision-tree approach and you
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have defi ned points where sonething is rejected
from consi deration, then you are going to nmeke
nm st akes sonetines in rejecting sonething you
shouldn't. That is going to happen.

But what it does froma conmittee
standpoint is it give you, in essence, sone cover.
On the other hand, the wei ght-of-evidence approach
should work as long as--but it puts nore
responsibilities on the comrttee. Very few things

are absolute in this decision process.

82

The only thing | would say is a weight-of-evidence

approach actually puts nore of a burden on

a coormmittee and the FDA to | ook at the wei ght of

evi dence and make a bal anced approach. It may, in
the end, be preferable. | don't know. But, froma
committee standpoint, it really makes this
committee extraordinarily inportant because there
is no autonmatic rejection at certain contiguous

am no-aci d sequences, unless you deci de.

There are no automatic rejection points so
you can set that bar as high or as | ow as you want
it. Then, froma comittee standpoint, you really
have to know what you are doing so you will
understand the difference between a protein nade

with E. coli and protein expressed in a plant and
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all these other subtleties.

If you don't know that, then you may mniss
critical decision points. So ny general comment is
I have no problemw th it but | do think it makes
committees like this extraordinarily inportant in
the portion in which they | ook at data.

Does that answer your question?

DR. LEHRER: Another point that | wanted
to clarify that | think is very relevant to this
conmittee in our discussions is the amount of food--and
think we need to consider it in terns of not
the food, itself, so nmuch but a protein, in terns
of sensitizing individuals and al so the anpunt that
can provoke a reaction. | knowthis is a tough
gquestion for all the reasons that you nentioned in
your presentation, but could you go over that
agai n?

| wote down it was mlligrans to grans,
but - -

DR. METCALFE: If you look at, for adults
and for many children, the anopunt of food that you
have to eat orally that contains the allergen--1 am
not tal king about purified allergen--is usually in
mlligramto-gramanounts. It is a reasonable

anount of food in terns of being able to neasure
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But if you |look for cases where people
have used purified allergen or the | owest amunt of
a conpound food that woul d cause an reaction, you
will find cases at the 1 microgramlevel. So, if
you try to set a | evel bel ow which you can't
provoke a reaction under any circunstances by ora
feeding, it is probably going to be at one
m crogram or | ess.

Sonme peopl e have argued for 10 nanograns.
But, of course, you are tal king about the
absol utely nost sensitive child or infant. | don't
know i f other people want to comment on this but |
get very confortable at the 1 microgramlevel.

In terns of sensitization, you really have
a huge probl em here because cross-reacting
all ergens can be, in part, sensitizing. So | don't
think it is possible to set a level. | think if
you use a 1l-mcrogramlevel for provoking, | think
you just accept it for sensitization. But probably
sensitization is a nmuch nore conpl ex procedure.

For instance, we all know the tropomnycin
is a mjor allergen in shrinp. It is also in
cockroach. Shrinmp and cockroach are nore closely

rel ated, as you well know, Sam because Sam has
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done a ot of a work on this. So sensitization may
be much nore conplex than just things that you
t hought you had eaten.

So sensitization, | think, is an
enormously difficult thing to try to address. |
woul d only be relevant if you said, if this stuff
is in less than X nunmber of nanograns that it won't
sensitize sonebody. |f you had to reach for a
figure there, | would probably think in the
nm crogram nanogram range but | would have a hard
ti me defending that.

DR. LEHRER: Can we gl ean any infornmation
out of the foods that we know are mmjor allergens
and the eating habits of the population; for
exanpl e, sonething |ike peanuts, which are exposed
at a relatively young age in large anpunts in the
Aneri can popul ati on as opposed to maybe ot her
popul ati ons and which seemto be such an inportant
food all ergen.

DR. METCALFE: There are general things
you can say. As a population, in general, is
exposed to nore allergens, peanut or whatever, the
reactions to that go up. So there is an
association with exposure.

But if you go down to the specific, you
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will find cases of children who had their first
peanut and anaphyl axed and you don't know where
they got sensitized. Those are the two polar ends
of it.

DR. ATKINS: The point is about 70 percent
of kids who are allergic to peanut have their
reaction on first known injection of peanut. So
the point is that they are probably sensitized
t hrough breast mlk, nmomingesting peanut butter
while she is breast feeding, sensitizing her. At
| east a | arge percentage are sensitized that way.
That is what we think, unless there is sone cross-reacting
all ergen out there that we haven't picked
up yet.

So, again, if you are tal king about
sensitization, the amount is snmall

DR. METCALFE: This is really the issue in
children particularly. |If you |look at adults who,
let's say--but there are a | ot of cases of adults
who, in their twenties or teens, first get allergic
to shrinp and they have been eating themregularly.
So they have probably had a whole | ot of exposure
before finally sonething happened and they |ost the
ability to regulate IgE to it.

In children, though, it is very clear. |
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woul d take that data and say that it is very clear
that nanograns to nmicrogramlevels are sensitizing
t hose chil dren.

DR. ATKINS: Right. Again, you have got a
speci al case here. Their G tract nmay not be
mature. Their immune systemis not quite nmature.

DR. LEHRER: In those children that are
sensitized, possibly sensitized, to peanut via
nom s breast nilk, have those nonms been shown to be
eating high doses of peanuts or is there any
correlation with that at all?

DR. ATKINS: | amnot aware with a
correlation with dose.

DR. LEHRER: Nothing is known about it?

DR. ATKINS: In regard to tol erance, we
don't know if it is a small amount fed frequently
or larger anmpunts at intervals.

DR. METCALFE: Then there is the argunent
because this is genetically predi sposed, do we do
children a disservice, on an epideniol ogi ¢ basis,
if we don't expose themto small anopunts when they
are children to tolerize. So you have a
counterargunent that, if you go overboard on this,
that you will get nore children sensitized and

there is evidence for that.
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There is evidence that nmore children get
sensitized to peanut when their nothers stay away
from peanuts breast feeding, at |east one study |
know of. So it is a noving target, really. It is
very difficult to make absolutes in allergic
di seases.

There are generalities that we know. |
think the more we know, the nmore difficult it wll
become. It is not that we are going to find
sonmething out that is going to solve this problem
The nore we find out, the nore difficult the
probl em has becone over the | ast decade. So that
is why | think, going back to Dan's question, that
peopl e have gone after the wei ght-of-evidence
approach, because, with tine, absolutes seem/|ess
absolute. But it does nean that the commttee does
has to very i nforned.

Can | take one question back here?

DR. BRANDT: Yes.

DR. METCALFE: You had a question?

DR. PARI ZA: | was just wondering. |
heard several of you say sonething about outgrow ng
these allergies. Wat is the cellular or
nol el cul ar basis for this. Does anybody know? Do

the plasm cells die off? What happens?
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DR. METCALFE: No. It is tolerance. What
happens is you tolerize yourself through regul atory
t-cells and other things. There are a |ot of ways
to tolerize and specific nechanisns in the specific
i nstance you could give. But your global question
is difficult.

Let me just nmeke this point. You have a
child sensitive to milk and they have an IgE
response. Then, when they grow up, they are no
| onger sensitive to mlk and they probably will not
have IgE to the milk npst of the tinme and they will
not have a THl response. They don't see the
anti gen.

So if you look at--take sonething we know
nore about, say, ragweed. |If you | ook at people
that are not sensitive to ragweed, they do not have
a TH1 response to ragweed with gamma interferon
production. They have no response. They are THO.

The problemwi th nost of these strategies
is totry to counteract the TH2 with a TH1. \What
you really want is to take a TH2 and make it THO.
That is a very inportant concept because when you
start overproducing ganma interferon in response to
an allergen, then you start to get other kinds of

di seases.
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DR. KAPUSCI NSKI: | appreciate your
concerns about |abeling. Do you think, though,
that there is any other kind of approach for
post market nonitoring |like sonme kind of planned
epi denmi ol ogi cal tracking that could be done that
woul d still allow us to gather sonme information
after the fact? | guess | aminterested in sort of
pressing on that because, given your |ast conments
about the fact that the nore we know, the nore
conplex it is and the fact that there is not a very
good chance we are going to conplete a magic-bullet
answer, every tinme | think about that, in risk
assessnent, | find myself thinking, well, clearly,
then the nost useful package for risk assessment or
ri sk managenent would be to make the best up-front
decision but then follow up to see if what we
t hought was our best decision really was so, and
sort of prepare ourselves for--be better prepared
for surprises or problens, detect things before it
really gets out of hand.

DR. METCALFE: This is the best question
you could ask and the nost difficult question to
answer because you could start out with a
dramatically different approach than is used for

foods. You could take a new product and you could
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say it has to go through clinical trials, you have
to feed people that nmight potentially be sensitive.
How many woul d you have to feed? Thousands and
t housands.

And then you woul d have to say that, we
don't see a response, or, nobody got allergic.

Then you would release it. So that is one side of
t he coin.

Then, if you don't want to do that, which
is extraordinarily difficult and no one wants to
get into, really, at this point in the world, then
you have to say, we are going to release it into
t he popul ati on but we want to nonitor for
reactions. The only way you can do that is to know
who it is released into, tell everybody to | ook for
the reactions, particularly physicians, and raise
t he awareness of this.

Of course, you get a |lot of noise. There
are a nyriad problenms with that approach. But you
could do it. Labeling, |I think has a role. It has
arole in protecting against allergens in genera
and it is always debatable, in ternms of genetically
engi neered foods because foods |lose their identity.

But there are people and places and groups

t hat have decided that |abeling, they are going to
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try for good, bad or indifferent. | think it has a
role. People would have to decide what that is. |
woul dn't be so bold as to say that. But that is
the way you would have to do it.

Then kind of the third tier down is to
say, well, let's just have people self-report if
they have a reaction. Mst of the tine, they don't
know what they are eating. They don't know if
sonmething new is introduced. That nakes it as a
ki nd of safety assessnent, very, very weak

So those are, really, the three broad
things | think you are asking.

DR. BRANDT: There is another problemthat
nost all epidem ol ogi sts have, having been one at
one tinme, and that is that, once you let it be
known that you are out |ooking for something like
this, you will get flooded with people. The
cl assic case of increasing the incidence of
tularem a in Arkansas by a hundred-fold sinply by
announci ng that they were going to go out and | ook
for it.

Al nost everybody that had seen a rabbit
had tularema. It is very difficult to do that
postmarketing i f you announce in advance that that

is what you are going to do.
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DR. LEHRER: Just a qui ck question about
physi cian follow up on reactions or reported
reactions. A patient conmes into his office and it
is difficult to identify. One of the rea
problenms, as | think you alluded to, is reagents
and availability and knowi ng how to trace things.

Do you think that, perhaps, if a panel of
t hese reagents was made avail able so this could be
used for testing such patients, this would be a
useful way of following it in a controlled
envi ronnent as opposed to--

DR. METCALFE: By reagents, do you nean
the genetically engineered form raw extract, or do
you nean the genetically engineered protein
purified?

DR. LEHRER: No; the raw extract. The
extract in ternms of whatever is being used as a
conponent in the food.

DR. METCALFE: There is a certain val ue.

I don't know how practical it is. |f sonebody cane
into your office and said, "For the first tineg,
amreacting to corn." And you said, okay; you
found out that that was engineered. So you say,

all right, | can call away to a certain place and

can get an extract of that corn. | can get an
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Yes; | think that has val ue.

Whet her or not it is practical, because
there are so many things engineered, | don't know.
And | don't know how you vet it and purify it. |
don't know about liability and | don't know how you
woul d set up the system But there would be a
certain val ue.

If you think about the way peopl e nmeke
skin-test extracts, | don't think that they are
payi ng any attention, engineered or not, right now.
You go get a corn extract fromHol lister Steer
they are going to the supermarket. They are buying
what is on the market.

They are not saying, wow, this is
genetically engineered corn. So, the stuff in the
bottle, nmost of the stuff, if it is engineered from
corn, it has already got the stuff in it.

DR. CGURI AN- SHERMAN: It would have to be
updat ed over tine as they are introducing new
pr ot ei ns.

DR. METCALFE: The way that extracts are
made, if you talk to people at Hollister Steer,
they used to send the technician down to the

supermarket. That is the way they do it.
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DR. ATKINS: The other thing, though, is
that these extracts are unreliable for fruits and
vegetables. So if you are tal king about corn, you
woul d have to have thembring in the corn and nake
up a fresh extract.

The point | wanted to ask you about is you
made it sound like challenging humans with the food
was going to be inpossible because you woul d have
to chall enge so nany people. But, to ne, we are
going to nake the junp from ani mal nmodel s and serum
testing to releasing it out into the public and
basi cal | y exposing everybody with that.

So, just like we are contenplating here
| ooki ng at serumreactions, why wouldn't we take
the popul ati on of patients that we would think
woul d be at highest risk and feed themthe food and
see what happens in that group

DR. METCALFE: Let me be clear. First of
all, Dan, | didn't say not to do it or it was
unreasonable. | just said it is an option that
peopl e have | ooked at and deci ded that they don't
want to do for various reasons. For a |ot of
regul atory reason, statutory reasons, practica
reasons, everything else, this has been an approach

t hat has not been institutionalized.
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My guess is that is not the purview of
this conmttee. But you could have a real think
tank about this and | ook at the pros and cons of
it. There are ethical issues. |[|f you don't have
to eat an engi neered food, a |lot of the Helsink
rul es become a problem as you know, because you
then have to put people to a risk that they m ght
arguably, never have in the real environnment.

| don't say that that is not a hurdle you
can't get over but when you start to look at this
i ssue, there are a lot of things that you have to
di scuss before you would institutionalize such a
procedure.

| am not saying | amagainst it. | amnot
so sure sone day, in the future, people m ght not
do this if there is a huge error made in screening
t hese crops.

DR. ATKINS: To ne, the logical problemis
we are going to take people that agree to do it and
have read the pros and cons, and we are going to
take that stuff out and feed it to the public
wi t hout inforned consent. | don't understand that.

DR. BRANDT: Let ne ask a question. For
seventy years, we have been genetically engineering

foods by hybridization and cross-breeding,
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sel ective-breeding, all the other techniques and we
haven't seen nuch as a result. There have been new
corns put out all the tine, for exanple, new beans,
new strawberries, that are not being done in the
| ab but are being done by people out--grafting and
doi ng ot her kinds of things that people Iike that
do. Being a gardener, | have bought them nmany
times.

Yet, the allergic responses to those, and
the all ergens--and there you are doing very gross
transfers and it would be easy to transfer al npst
anyt hi ng--we haven't seen all of this that | know
of. What is the evidence that, over the years, we--1 doubt
if you can buy a food on the market today
that was there seventy-five years ago, that isn't
genetical ly engi neered.

DR. METCALFE: | wouldn't argue with your
premse. | would say that it shows you that nost
of the tine that you do traditional plant breeding
and nost of the tine, fortunately so far, it |ooks
like all the tine, when you approve sonething that
is genetically engineered, you have not had a true
allergy created that caused a problem

It doesn't nmean that it won't happen

tomorrow. That is the problem
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DR. BRANDT: Yes; | understand that.

DR. METCALFE: Obviously, the nunber of
things that cause true allergies are fairly
circumscri bed. For all the reasons | have said,
there are a ot of alternative practices of
medi ci ne. You can say, "l have a food allergy,"”
and they will put you on a light box and they will
gi ve you acupuncture and you can get better. A
ot of things just aren't real

So what you really are |l ooking is the fact
that it is fairly unconmon and it protects you and
gi ves you layers of a kind of security that has
nothing to do with your intellectual prowess or the
scientific prowess or just the odds of creating
something that is going to be allergenic is going
to be unusual

DR. BRANDT: One nore question

DR. ASTWOOD: Jim Astwood. Dr. Metcalfe,
how do you feel about, given sonme of the slides
that you showed that a | ot of the anaphylactic
reactions that result in death, particularly, are
due to unexpected exposures? That is basically
when soneone stunbl es across peanuts, they are
peanut-allergic, and they didn't expect it to be

t here.
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G ven what you just said, and given the
publ i c-heal th di nension, how do you feel about
current nmethods in terns of their adequacy to
identify inportant current allergens?

DR. METCALFE: Jim are you talking about--see
| ot of these cases are where a child ate
sonmet hing that wasn't supposed to have peanut that
did. So it becomes an issue of how clean are the
food lines, what are the thresholds. It seens to
me that the big problemhere is that the existing
gui dance is not followed in nost of these cases.

DR. ASTWOOD: Right. So, for us, for the
bi otech fol ks, how do you feel about our ability--when we
are thinking about noving a specific gene
fromone food to another, how do you feel about the
nmet hodol ogi es that are available to actually
i dentify and prevent, or identify, "Ah; that is a
peanut allergen or that is a kiwi allergen?" \Wat
do you think of those categories of nethodol ogi es?

DR. METCALFE: The one thing you can do is
not transfer a known allergen. You know you can
prevent that.

DR. ASTWOOD: Would you say that we have
adequate nethods to do that?

DR. METCALFE: Yes; you have the nethods

99
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to do that. What you don't have is when you get
into the gray areas of bringing in, expressing nore
protein from sone source |ike sone soil bacteria or
you bring in an allergen from sonething that people
commonly don't eat, or you are worried about
changi ng sonething in its endogenous expression, or
you are worried about sone other unintended
consequence in sonme other protein.

That is where the real difficulty is. And
we know that. | think this committee--1 don't
think you are going to see that. Nobody is going
to say, well, we have engineered this tomato to
express peanut storage proteins that are
allergenic. Wiy would you want to do that?

DR. BRANDT: You wouldn't sell it,
probabl y.

DR. METCALFE: | don't think you are ever
going to see that.

DR. LEHRER: If you do, you will never
sel|l another tomato.

DR. BRANDT: Let's go to lunch. Then we
will reassenble here at 1 o'clock

[ Wher eupon, at 11:30 a.m, the proceedings
were recessed to be resuned at 1:00 p.m, this sane

day. ]
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AFTERNOON SESSI ON

[1: 00 p. m]

DR. BRANDT: W are ready, Dr. Pariza

Safety Assessnent of Enzynmes and Protein

I ngredients in Foods

DR. PARI ZA: Thank you very nuch. | am

very glad to be here today.

[Slide.]

| am going to tal k now about determ ning

the safety of mcrobial enzynmes used in food

processi ng.

[Slide.]

There is a little bit of history that |

would Iike to begin with in describing this to you.

I got involved in this area since the early 1980s

and we published, really, three successive

i mprovenents,

woul d say, on the original concept

as things evolved since then.

But ,

back in the early 1980s, there was a

consi derabl e problem both within industry and

within FDA, of how to deternine the safety of

enzynes. The problemis that an enzyne that is

used in food processing is not a single entity. It

is really a gemsh. It is a ground-up organi sm of

some sort that

happens to contain the enzyne
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activity that you are after.

There m ght be sonme npdest ampunt of
purification that goes on but, in no sense, would
it be the kind of instrument we would take in the
| aboratory to study enzynme kinetics or sonething
like that.

So the question was there were genera
rul es, or general regulations, that said that
enzynes coul d be derived from ni croorgani sns as
| ong as they were nonpat hogeni ¢ and nont oxogeni c.
But then they listed various organisns that could
be used, one of them Bacillus cereus, for exanple,
whi ch we know i s a pathogen that produces toxins.

So the issue was how do you go about
deternmining that, in fact, these enzynes are safe.
So we began, in 1983, Mke Foster and I--it took us
about three years actually to come up with the
paper that was ultinmately published. | want to say
that Pete Reed, who is now deceased but who then
was the chief mcrobiol ogist of FDA, was quite
hel pful in developing this as were the industry
people, in developing the initial concepts.

In 1990, the concept was expanded to
i ncl ude microorgani snms that were genetically

nodi fi ed and then, nobst recently, in 2001, we
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publ i shed the | atest version of this which now
takes into account the potential for protein
engi neeri ng.

So | would like to discuss, then, each of
these and | ead you to where we are today on our
t hi nki ng.

[Slide.]

The first paper that was published in
1983, the focus was for enzymes produced by
traditional nethods from m croorgani sns, plants and
animals. Plants and aninmals didn't present nuch of
a i ssue because these were enzynes being derived
fromplants and animals that were al ready
consi dered food.

So the focus quickly becane, really,
primarily in mcroorganisns. W considered a
nunber of issues by way of discussion points. The
first and forenost is the safety of the production
strain which we refer to as the source organi sm
with particular regard to toxigenic and pathogenic
potential of those strains.

We canme to the conclusion that the enzyne,
itself, should not be focus of toxicologica
eval uati on because the enzynes that one is using in

food processing are carbohydrases or proteases or
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enzynes that already have--so the focus, we
deternm ned, should not be on the enzyne, itself,
because the enzynes that one typically uses in food
processing are not associated in any sense with
toxi ¢ responses in aninals.

What you really ought to be focusing on
are the other things that can be in the mcrobia
preparation, the other netabolites of the
m croorgani sm and the potential for toxins to be
associated with the other metabolites within the
or gani sm

So the conclusion that we reached was that
the enzyne, itself, is not the issue but really the
ot her things that could acconpany the
m croorganism So it becane a matter of how do you
deternmine the safety of the m croorgani smso that
it can be used as a source of enzynes.

[Slide.]

We considered a nunber of possible issues
including allergies and primary irritations. That,
back in 1983, quickly reduced to the idea that
there are allergic and irritating reactions that
are associ ated, of course, with enzynes,
particularly proteases, but they are limted,

certainly in those days, to uses where you woul d
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get into inhalation. So it would be either worker
exposure or the potential for their use in
detergents and that kind of thing.

We were unable to find any instance where
an allergy had been associated with an enzyne that
had been used in food processing that had been
i ngested. To ny know edge, that is still true
today. There are, certainly, allergies and
irritations that one can have from enzynes but,
like | say, those are primarily through worker
exposure in manufacturing or they are due to their
use within certain specific applications like a
detergent. That area has been largely cl eaned up
due to the reduction of dust generation

But I would like you all to think about
that. If I amwong, | would sure |ike to hear
about it, but | am unaware of any instance where an
enzynme used in food processing has ever caused an
al l ergy.

DR. ATKINS: What about papain?

DR. PARI ZA: A papain allergy?

DR. ATKINS: Yes.

DR. PARI ZA: To a person ingesting where
papai n was used?

DR. ATKINS: O injected into, papain
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injected or papain in foods. | thought that was an
al | ergen.

DR. PARI ZA: | am not aware of it. |
woul d I'ike to hear nore about that.

DR. ATKINS: | just renmenber readi ng about
sensitivity to papain in the past. It is an enzyne
and it is used in food processing as a neat
tenderi zer.

DR. PARI ZA: The question here i s whether
there is any residual papain to result in an
exposur e.

DR. ATKINS: That is part of a neat
tenderizer. You would sprinkle it on the nmeat and
the neat woul d be tenderized and it can be
sensitized.

DR. PARI ZA: | have to admit that | am not
famliar with that particular one. But, as far as
I know, if that is an enzynme sprinkled on it, that
woul d be one thing. | guess | amthinking
particularly of a comercial application where the
enzyne has been put in food.

DR. LEHRER: You were saying bacteri a,
weren't you?

[Multiple conversations.]

DR. BRANDT: | have to rem nd you, speak
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into the m crophone. | have al ready been chewed
out once.

DR. METCALFE: The point is the bacteria
enzynes that are part of this, that was the prinmary
focus. | should say that, for exanple, we were
aware of people that--there are funga
car bohydrases, for exanple, there are well-known
allergies to that in workers, but we were unable to
docunent that that occurred as a result of people
i ngesting food that had been treated with those
enzymes.

There are reasons for this. The enzynes
that are used in food processing are used at | ow
levels and it is generally well less than 1
percent. That would be of the mixture, so the
actual enzyne would be nmuch | ower than that. The
second part of that would be that there is heat
processing invol ved and you guys woul d know nore
about that than | would, but, certainly, that would
be a factor in all this.

So | think those are considerations but,
in terms of the microbial enzynes, | still think
that what | said holds. So we did consider that as
a factor.

We al so | ooked at the issue of carcinogens
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and nut agens, teratogens and reproductive effects.

These are

certainly effects that are produced by

smal | organic nol ecul es but, so far as we know,

proteins are not involved in these effects and

there is no product toxicity that you wouldn't pick

up as an acute effect due to a protein or an

enzynme, particularly an enzyne exposure.

Certainly

We | ooked at the issue of antibiotics.

some mnicroorgani sms can produce

antibiotics. This needs to be part of any

screeni ng assay that you are doing. W considered
the question of products of enzymatic reactions.
Again, | will refer to the original paper but the

i ssue here refers to fairly standard reactions that

are occurring as a result of enzymes that would be

fairly we

exotic thi

I known. It is not exotic enzynmes doing
ngs to foods.

I nteractions between enzynes and ot her

food conmponents was another factor that we | ooked

at as wel

as the issue of direct effects of

enzynmes on consuners. Again we are talking about

108

the enzynes that would actually be used in a food-processing

setting.

[Slide.]

We devel oped a decision tree for
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deternmining the safety of enzynes in this origina
paper. It was ained at focusing on toxigenic
potential, primarily of the source organism It is
i mportant here to consider that you have got
bacteria, yeasts and fungi and they all are
different and you need to consider themdifferently
when you are thinking about toxigenic potenti al

For exanple, the toxins that bacteria
typically produce, the toxins that will produce
some type of an adverse reaction upon ingestion,
are protein toxins. They are enterotoxins. There
are a nunber that have been described. They will
produce a very rapid response as a result of
i ngesti on.

Yeast present, as far as | know, no known
probl em because they are not known to produce
toxins. |If you read the m crobiol ogy textbooks,
they all tell you that yeasts--there are certainly
pat hogeni ¢ yeasts but not toxins associated with
yeasts unl ess, of course, you consider al cohol a
t oxi n.

There is another issue with these that you
can get into and that concerns urethane which
potentially is carcinogenic, but that is a separate

i ssue. It depends on how the organismis grown.
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So that needs to be taken into account when you are
dealing with yeast fernentations.

Finally, we get into the filanmentous fung
and nolds. Here, of course, there is a whole slug
of toxins that one could be concerned with, small-nolecul ar-
wei ght toxins, that are potentially
carci nogens and nutagens and teratogens and so on.
In fact, if you want a |ife career as a young
m crobi ol ogist, just go into the mycotoxin area
because | don't think you would ever run out of
things to do. There is no end to the problens that
nol ds can cause.

Fortunately, there are ways of screening
for these. So a lot of the known toxins can be
readily screened for in the |aboratory so you can
get around those problens fairly easily. The other
thing is that, by doing the relatively short-term
say a three-nonth, study, one could easily
determ ne whether there was sonething in a nold
preparati on which was, in fact, producing a toxic
response in an aninmal. So subchronic feeding test
is very useful for determ ning the toxigenic
potential of a filanmentous fungi, of nold.

So the enphasis that we devel oped was to

do specific screening for chem cal and bi ochem cal
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tests. O course, in 1983, the ability to do this
was nowhere as near as sophisticated as it is today
but the idea is to do screening tests with

bi ochemical tests for toxins and to rely on anim
tests at the end of the ganme once you have

convi nced yourself that there is nothing that ought
to stop you earlier. So you are relying primrily
on the chemcal tests early on to screen out
potential bad actors before you get to the anina
tests.

[Slide.]

At the end of the day, we reached the
conclusion that the enzynes, per se, that are now
used or are likely to be used in the future in food
processing are inherently nontoxic and that safety
eval uati on shoul d focus on possible contam nants
whi ch coul d be present.

Assum ng good manufacturing practices are
foll owed, toxic contam nants could only conme from
the enzyne source, itself. |n other words, we are
assum ng that the ingredients one uses ought to be
food grade. | think it is very inportant that the
manuf acturers use ingredients in enzyne
fermentations that are, in fact, safe to begin with

and approved by FDA.
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So, therefore, you are really talking
about toxic contam nants that are conming fromthe
source, fromthe organism in this particular case,
the m croorgani sns that are producing the enzynes.
So the safety of the source organi sm should be the
primary consideration in determ ning the safety of
the enzyne preparation.

[Slide.]

So that paper was quite well received and
particularly the microbiologists liked it. | have
had | ong tal ks with toxicol ogi sts about the ability
to be able to do things or think about things in
this kind of a manner with regard to determ ning
the safety.

So things went along pretty well until we
reached the early 1990s when, by then, it was clear
that genetic nodification was coming into the fore
and so this presented, then, new chall enges that
needed to be addressed.

If you |l ook at the paper, Biotechnol ogies
in Food: Assuring the Safety of Foods Produced by
Genetic Modification, which was published in 1990
produced by the International Food Bi ot echnol ogy
Council, one of the chapters deals with food and

food ingredients including enzynes which are
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derived fromgenetically nodified organi sms. The
enzynes was the particular part that | dealt wth.

Incidently, that still represents a very,
very, very conprehensive |ist of all the known
toxins that are associated with plants,
particularly plants, but there are also mcrobia
toxins listed as well, although, in that case,
because of the nycotoxins, that part of the I|ist
coul d be updat ed.

But if you want to see a really
conprehensive |list of toxins associated with
plants, this is an excellent source. There are
sonmething |i ke 225 toxins that are associ ated, that
were identified and discussed, at |east to sone
extent in this report and so | would refer you to
that as a very nice conpilation of things.

[Slide.]

So the new di scussion points that we
considered in 1990 were information on antibiotic
resi stance genes, vectors, DNA inserts, DNA from
i nternedi ate posts. These were all the things that
came into consideration in our 1990 presentation.

[Slide.]

We, basically, at the end of the day

reaf firnmed the basic concept of the origina
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decision tree but we added on top of that six new
deci sion-tree questions regardi ng genetic
nodi fication.

[Slide.]

Those are as follows: does the mnicrobe end
up in the food? 1s the organismfree of
transferable antibiotic resistance genes? Does a
resi stance gene code for resistance to a substance
used in the control of disease agents in human or
veterinary medicine? Are the vectors characterized
and free of attributes that would render them
unsafe for constructing mcroorganisns to be used
in food-grade products? Does the DNA insert code
for a substance that one coul d consider safe for
use in food. Finally, is the mcrobe free of DNA
from some intermedi ate host which could code for a
toxi ¢ product.

So these are the new questions that we
felt were relevant to the whol e i ssue of using an
organi sm a mcroorganism specifically, as a host
for a gene that could then produce a new enzyne
that that organi sm woul d not have ot herw se have
produced, would not naturally produce.

So these are the questions, then, that we

felt needed to be put on top of the origina
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decision tree to cone to grips with this.

[Slide.]

This is just a rendition of what | just
sai d.

[Slide.]

So the focus of the decision tree is on
the safety of the organi smand the products it
produces. It is assuned, again, that if the
organi smis nontoxi geni c and nonpat hogeni c, then
foods and food ingredients produced fromthe
organi sm under good manufacturing practices will be
safe to consunme. That was a conclusion that was
reached in 1990.

Now, we have reached 2000. We have
reached the new nill ennium and we have di scovered
there are yet--or we have put into practice, |
shoul d say, yet other ways of nodifying enzynes.

So now one needs to consider the possibility of
engi neered enzynes that may vary slightly from
their naturally occurring progenitors.

One thing to consider in this case is that
the ki nds of engineering that one is doing--1 wll
talk about this in alittle nmore detail in a few
m nutes, but the kind of engineering that one talks

about doing is within the variation that one m ght



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

normally find. W are not tal king about whol esal e
reconstruction of an enzyne, but usually a change
of an ami no-acid sequence here or there which would
make the enzyne, either increase its activity under
some particular condition to increase its
resi stance to heat and that kind of thing.

So they are relatively small changes.

Fortunately, there are very | arge databases that

one can use. | will refer you to the paper. In
fact, | think we are going to have copies of it for
all of you which will give you, really, a very

| arge conpilation of all the databases that are
avail abl e for being able to consider what kinds of
changes are out there naturally, what kinds of

t hi ngs one could potentially do with an enzyne.

The other thing about this new paper that
you will find; Table 1 has an enormous |isting of
enzynes. |t goes on for four pages. | thought we
had them all but, even with four pages, we mssed a
couple. But at least you will find nost of the
enzynes, virtually all the enzynes, anyway that are
currently in use or at |least were in use as of
2001.

So you can get some feel for the kinds of

enzynme products that are used in this case
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[Slide.]

Anot her part of this is that we have al so
now come to recognize sonething that wasn't so
clear in 1983 and that is that all m croorganisns
are, to sonme degree, genetically unstable. So it
is inmportant to consider these factors in
determining the safety of the producing strain and
the products that it produces. This is sonething
that is very inportant to keep in mnd.

[Slide.]

We revanped and expanded t he decision tree
to fully enconpass current industry practice and we
wor ked with the industry, the enzyne-manufacturing
i ndustry, to find out what it is that is actually
bei ng done because, when | went into this project,
| said, we don't want to be tal ki ng about things
that could be done or nmight be done or naybe were
done | ast year. We want to know what is being done
so that we can evaluate things based on current
i ndustry practice, and so that is really where an
i mportant focus is here.

As | say, we included an al nost conplete
list of microbial enzynmes. |In fact, | think it is

a conplete list of mcrobial enzynmes used in foods.
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One enzynme | know we missed was a nonm crobia
enzyne. So, again, we were primarily focused on
m crobi al enzynes.

[Slide.]

Now, this is a very inportant concept,
particularly with what we know about m croorgani sms
today, and that is the safe strain |ineage. There
are strains that industry, that various enzyne
manuf acturers, have been using for a long tineg,
produci ng different products, different enzynes in
particular, using a specific strain which is kept
in house, which is controlled, which is kept away
from cont anm nati on.

Those are the strains that one feels npst
confortable with. |If you go out in the back yard
and you dig something up, you might think it |ooks
exactly like the one you have got in the lab but it
may not be. And that gets back to this whole
i ssue, again, of genetic stability.

If you want to go through the trouble of
sequencing it and showing that it is exactly the
same thing that you have in your |lab, that's fine,
or in the plant, that's fine. But an inportant
consideration in terns of safety evaluation is safe

strain |lineage.
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If you are able to determ ne that an
organism in fact, doesn't produce toxins, doesn't
produce adverse problenms that one would be
concerned with, then you should be able to use that
organismas a starting point, logically, for
further nodifications. It would make nore sense to
begin with that than it would be to begin with
sonmething that is | ess characterized and | ess wel | -known.

[Slide.]

So this is the decision tree. | won't
begin to ask you to go through all this stuff from
this, but this just shows you how conplicated it
gets. But | will go through just a few of the
i ssues.

[Slide.]

Nunber 12 tells you that is where you will
end up if things don't get booted out of this at
any point. Number 12 says that and undesirabl e
trait or substance may be present and the test
article is not acceptable for food use. |If the
genetic potential for producing the undesirable
trait or substance can be permanently inactivated
or deleted, the test article may then be passed

t hrough the decision tree again. The test article
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in this case would be the enzyne preparation, what
you are actually selling, not purified enzyme, per
se, unless you are selling a purified enzyne.

DR. ASTWOOD: A quick point of
clarification. On Number 11 there, the no-adverse-effect
I evel, is that a subchronic study or an
acute study?

DR. PARIZA: It could be either one. A
ot of this is based on conparative toxicology. It
depends on the organism It depends on the
background of what you are tal king about. But |

will come to that in a noment.
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[Slide.]
This is such a long thing, | thought |
would split it up soit is alittle nore readable

for you, but it begins with the question, is the

production strain genetically nmodified. |If the
answer is yes, you go on. |If it is no, you go to
6, and we will cone to 6 in a mnute.

If it is genetically nodified, then you
ask question like, is the production stream
nodi fied using our rDNA techniques It would be
possible to nodify an organi smwi thout that; for
exanpl e, through traditional nutagenesis.

Then if you are using reconbi nant DNA
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techni ques, then you go on to specific questions
relating to reconbi nant DNA. That is what 3a, b,

c, d and e refer to. One of these, you will see,
again, refers to a NOAEL, no observabl e adverse-effect
level. Short-termoral studies, we are

tal ki ng about studies that are designed for the
guestions bei ng asked.

If you are working with a bacterium and
you are worried about the potential for an
enterotoxin, then you design your tests in certain
ways. |f you have organi sns that have the
potential to produce small nol ecul ar-wei ght toxins--for
exanpl e, nol ds--you woul d design your tests in
ot her ways.

Of course, you first do your chenical or
bi ochemi cal screening before you even get to this
guestion. But these aninmal studies are tailored
and designed to go after the kinds of issues that
could be associated with the particular strain that
one is concerned with.

Questions about antibiotic resistance
gene, whet her those genes are coding for drugs that
are related to the treatnment of disease in humans
or in animals and other introduced DNA and whet her

or not it is safe for constructing food-grade
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or gani sns.

[Slide.]

Then we go on to the next part of it which
just says concerns, if the DNA is randomy
integrated into chronmobsones, another issue that one
needs to consider. |s the production strain
sufficiently well-characterized so that one may
reasonabl y concl ude that unintended pleiotropic
effects--that is another issue that you need to be
concerned with. This was first described in plants
where one gene can affect a whol e bunch of other
genes.

That is a very inportant consideration,
particularly with eukaryotes, again in the nolds
and things. So, again, if you have got a | ot of
information fromsafe-strain lineage, it nmakes it a
whol e | ot easier to do these characterizations. |If
you are working with brand-new strains, you have to
do a lot of work to get to the point where you can
be sure that you, in fact, have sonething that is
safe to use.

That is where 6 conmes in, safe strain
I i neage, as previously denmonstrated by repeated
assessnment via a evaluation procedure like this or

one that is very simlar. |If that is the case,
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then, at that point, you couldn't separate it.
If there are still questions, then you

need to go on and ask, for exanple, is the organism

nonpat hogenic. |Is the test article free of
antibiotics. | know a |ot of screens that one
could potentially do. |Is the test article free or

oral toxins known to be produced by other nenbers
of the sane species? Are the amounts of such
toxins in the test article below | evels of concern?

Then, the one that you asked ne for which
i s about the no-observabl e adverse-effect |evel.
There are a nunber of different tests, aninma
tests, that we describe in here that are ained at
goi ng after the kinds of issues that m ght be
associated with the organism source of organism
that one is concerned with.

Again, | will refer you to the paper. |
think you all be getting copies so you can | ook at
this in depth regarding that.

[Slide.]

These are the issues that | think address
the toxicology, what | would call or what Dr.
Metcal fe referred to before, as the traditiona
t oxi col ogy questions. O course, we don't have

worked into this sone kind of a test for

123



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

124
allergenicity, per se.

It is really up to you to cone to grips
with the whole issue--that is what you are doing
here today--the whole issue of allergenicity. | am
not going to pretend to have any answers for you,
per se, but there are sone considerations that |
think you need to keep in mnd when you are dealing
with enzymes used in food processing.

One is the low level, the control |evel,
that one can use in this particular case and that
conpared certainly to other proteins that are
present the levels are quite |low. The second issue
is, of course, that the food al nost al ways go
t hrough sone heat processing step which would
likely certainly inactivate the enzyne, would
likely denature other proteins that are in there,
too, to sone extent.

The other inportant question is the whole
i dea of safe strain |lineage because, generally, at
| east the kinds of enzynes that traditiona
manuf acturers are going to produce today to build a
food, are going to be enzynes that are coning from
organi sns that they have used over the years and
they have nmade nodifications here and there to

i mprove enzynme yield, or they m ght not be
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engi neering those enzynes to--naking very snal
nodi fications to increase the ability of the enzyne
to tolerate heat, and that sort of thing, maybe
change sone of the substrate specificity.

Agai n, the changes that are being made are
very conservative and within the range of what one
would find in nature. That is an inportant
consideration. It is certainly an inportant set of
gquestions to ask and that is what this is al
about .

So, | don't think the allergenic potentia
for food-processing enzynes should be a real top
priority for you conpared to sone of the other
thi ngs you have heard about today.

So, at that point, | will stop and ask for
guesti ons.

DR. BRANDT: Questions?

Questions of Clarification

DR. BUCHANAN: Yes; | have a question
Bob Buchanan. Approximately how many enzynes have
been added to food and none of which has yet been
shown to cause an allergy?

DR. PARI ZA: The only exception | can
think of is the papain story. | guess the issue is

whether it is really the papain or sonmething el se
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that might be in there. Wth that exception, and
have to admit | am enbarrassed and | should know
nore about it.

In terns of nmicrobial enzymes, you are
tal king--well, you can look at the list. | didn't
count them but | amgoing to say there are
certainly well nore than 100 here. You wll have
this paper very soon. There are nany, nany, and
there have been nore added in the |last ten years.
But they are generally fromthe sane organisns.
These are new enzynes that are being used but there
is not a big change in the strains.

DR. BUCHANAN: Even so, they are different
pr ot ei ns.

DR. PARI ZA: Yes. That is another
i mportant consideration. People think that,
because they call an enzynme by a certain nanme, that
if the enzyne conmes from another organismit is the
same enzynme. That is not true. W know that. The
protein structure can certainly change.

DR. BRANDT: O her questions? Thank you
very much

We need Dr. Maryanski

DR. LANE: If | amguessing right, he is

scranbling fromthe auditoriumto here. He wanted
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to see how the presentation was comng in.

DR. MARYANSKI: | just spent a little tine
in the hinterlands, nmeaning the auditorium |
woul d suggest that we do try to speak into the
m crophones and one person at a tine. It is
difficult for the people in the auditoriumto hear
ot herwi se.

So |l will try to use a |ouder voice and
hope it hol ds up.

DR. BRANDT: | just want to rem nd
everybody that | have now been sensitized. So, the
next tinme you don't use the m crophone, | am going
to have an anaphyl actic--pl ease use the m crophone.

FDA Food Bi otechnol ogy Policy and Current
Approaches to Allergenicity

DR. MARYANSKI : Thank you very much, M.
Chai rman. Good afternoon, |adies and gentlenen.
Agai n, on behalf of all of us who have worked and
put this neeting together, we really appreciate al
of you taking the tine fromeverything else that is
very inportant to you to cone and help us out with
this. We look forward to working with you over the
next couple of years, actually, hopefully.

This is a first neeting. W want to

provi de you with enough background so that you have
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a good sense of how we have got to where we are
today. So part of nmy presentation is going to be
quite old information for a nunber of you, but we
thought it was inportant to give you a sense of
what our policy is, the point we have reached today
and why we are where we are

Then | will also give you sone information
about what our current policy is. So this is all
agai n, by way of giving you sone background
informati on so that you will have that as you being
your di scussi ons.

[Slide.]

The Food, Drug and Cosnetic Act, as |
t hi nk you have probably understood by now, is the
statutory authority, the |legal basis under which we
work and that really guides everything that we do
in the sense of what we can do and what we cannot
do.

The Act is very broad. | won't go into
all of its provisions but it has basically been in
place in essentially its current formsince 1938.
So it has been around a long tinme. It has been
anmended many tinmes, as you heard earlier, in 1958,
to give us authority to approve the food additives.

But the Act is very broad. It gives us both
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authority over the safety of foods and sets the
standards for those foods. It also gives us
enforcenent action, to take action if anyone or any
product violates the Act.

We base our policies and our regul ations
on the best science that we have at the tinme. That
is one of the reasons that we are all here today,
to exam ne what the science is in a particular
ar ea.

Qur authority is about products that are
in interstate commerce and products, that neans
products that are inported into the United States,
products that are noving within the United States.

We do not regulate research. | think that
is an inportant point but it is also inportant to
understand that developers tend to cone in and see
us early in the process and we encourage themto do
that. So we have a nunber of interactions at the
research | evel, but we do not have authority to
regul ate research in the devel opnent of food, food
i ngredi ents.

O course, our nission is to ensure a safe
and whol esonme food supply. | think | will
enphasi ze the fact that, while we tal k about

bi otechnology a lot and |, in particular, talk
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about it a lot, we are not proponents of the
technol ogy or the products. Qur role is protecting
public health. So that is our mssion

[Slide.]

You have al ready heard about this. | am
going to go through this very quickly now, but just
to give you a sense of what our authority covers.
There are three agencies, federal agencies, that
are primarily responsible for the safety of food
produced by biotechnol ogy, FDA, EPA and USDA

We, of course, are responsible for npst
foods. Meat, poultry and certain egg products are
regul ated by the Departnent of Agriculture and
USDA. FDA regul ates everything else in the grocery
store, so all the other packaged foods, all the
fruits and vegetables, all fall under FDA's
authority. So, in terns of crops, the foods
derived fromcrops all fall under FDA' s authority.

USDA, in ternms of products produced by
nodern bi otechnology, is primarily responsible for
ensuring that those crops are not plant pests and
that those products can nove into the country as
pl ant products. So their oversight takes into
account nost of the environnmental issues that m ght

be thought about for these products.
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So, as you heard earlier, we defer to USDA
on nost environnmental issues. The grow ng of
crops, you mght think of as primarily being under
USDA and the safety of those foods, feeds, derived
fromthose crops is FDA

[Slide.]

EPA has authority to regul ate pesticides
under both FIFRA, which is the Federal Insecticide
Fungi ci de Rodenticide Act but, also, under the Food
Drug and Cosnetic Act. EPA sets tolerances for
safe |l evels of pesticides or exenptions from
tol erances including tol erances and exenptions
under the Food Drug and Cosnetic Act for pesticides
and foods.

So, if you think of biotechnol ogy corn,
for exanple, where it is a BT corn, you have the BT
as a pesticide trait. It is a characteristic that
has pesticide properties. So that trait, the BT,
falls under EPA. They do the safety assessnent of
BT.

USDA has authority over the grow ng of
that crop during the field testing and the
exception fromtheir regulations for comrercia
growi ng. FDA has authority over the corn products

that woul d be used, say, as high-fructose corn
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syrup or aninmal feed that are derived fromthose
corn plants. So, in the case of a BT corn plant,
all three agencies have sone authority over that
product.

[Slide.]

In 1992, we published what we call a
policy statenment. This was our attenpt to answer
guestions that were comng to us early in the
devel opnent of crops produced by nodern
bi ot echnol ogy. Conpani es were at the point where
it was obvious they were going to eventually want
to market foods derived fromthese crops. They
knew this was a new technol ogy and so they were
aski ng us questions about what would be the | ega
basis for how these foods woul d be regul ated and
what woul d be the safety testing that woul d be
needed to ensure that these products were safe for

the public.

The '92 policy, which is avail abl e on our

website, was our effort to answer those questions.
We set out the legal basis for how we regul ate
foods. W expl ained the various provisions of the
Act that apply to regulating foods and food

i ngredients but, nore inportantly, we set out the

i ssues that we thought should be taken into account
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for safety of these products.

We did that through both text and a series

of decision trees that explain what the issues are.

We do not describe specific tests. W sinply

i ndi cated what ki nds of questions should be asked.

That was done so that devel opers woul d have the

advant age of our guidance early in the process

before the products cane to market.

This policy statenent covered fruits,

veget abl es and grains, basically foods that are

derived fromcrops, and it applied to all nethods

of plant breeding. W did this for the purpose of

answeri ng questions about nodern biotechnol ogy--that

use of reconbi nant DNA techni ques, but

we thought that these products should neet the sane

standards that apply to al

ot her foods.

If a food is derived by conventiona

hybri di zati on, or enbryo rescue, or sone clona

sel ection or reconbi nant DNA,

t hose foods shoul d

all nmeet the same standards under the Act. So the

'92 policy really is about al

f oods derived from

crops but intended to answer the questions about

t he use of rDNA

When | speak of foods, unless |

specifically nmention feeds,

am al so speaki ng of

is,
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feeds. Feeds are included in our definition, our
| egal definition, of food. So the policy does
apply to both foods and feeds.

[Slide.]

| amgoing to give you a little bit of a
sense of just what are the very broad-brush | ega
tools that we have to ensure the safety of foods.
There really are two provisions. Foods, under the
Act, are not subject to a requirenment for review or
notification or an approval by FDA before they are
pl aced on the market.

The first tine kiwi, for exanple, was
introduced into U. S. grocery stores, no one was
legally required to tell FDA about that. On the
ot her hand, the Act does set out the safety
standards for foods so the devel oper, or the
sponsor who is putting that product on the narket,
has a | egal duty, under the law, to ensure that
that food is safe.

FDA has enforcenent authority to take
action if that product is not safe. |[If that
product violates the law in sone way, then we have
the authority to take action to prevent that
product fromcontinuing in the marketplace. W

even have authority, under sone circunmstances, to
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initiate crimnal prosecution if soneone breaks the
I aw.

So the system works for foods in the sense
that a devel oper does not want to put a product on
the market that would be called into question in
terms of its legal status or that FDA would raise
guestions about. A conpany who is buying a product
wants to make sure that any product they buy froma
devel oper neets all the provisions of the Act so
they will ask, is this okay with FDA. So that is
built into the systemand it is why this system
wor ks effectively.

We do have premarket authority for food
additives, as you heard Dr. Rulis nention earlier
In 1958, we were given authority and the
requi renent to assure that any substances that were
added to food or were intended to become conponents
of food did undergo prenmarket review and approva
and the issuance of a regulation by FDA before they
were used in food, but there is, as you heard, an
exenption for those substances that are generally
recogni zed as safe.

Of course, there are nmany substances that
are in the marketplace under that exenption.

Things like salt and vinegar and pepper and ot her
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comon t hings added to food were generally thought
to be generally recognized as safe. Congress
provi ded a nechani sm for newer substances to be
considered safe if there was this w de recognition
anong experts that the substance was safe for use
in food.

Just to show you how we have applied this
to bi oengi neered foods, we have said that, if a
gene is introduced into a crop plant and that gene
then results in a protein, for exanple, or sone
ot her substance that is newto the food, that
substance will be treated as a food additive if
there is not a basis to consider it generally
recogni zed as safe.

So this is our legal tool to be sure that,
if there is any nodification of the food that
i ntroduces a substance that, in fact, should be
reviewed as a food additive, we have that authority
to do so.

What we have seen to date have been
nostly, alnost entirely, nmetabolic enzynmes that are
very simlar to enzynmes that are conponents of food
already. So we have only used the food-additive
authority one tine, at this point, and that was at

the request of Cal gene when they were devel opi ng
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the Flavr Savr tomato, which was the first product
we were asked to review. They wanted to be sure
that that product was shown to neet the highest
standard it could neet under the Food Drug and
Cosnetic Act.

So they actually asked us to regul ate that
kanamyci n-resi stant enzyne in the tomato as a food
additive. So we did not regulate the tomato as a
food additive, but that one substance which was the
only new substance in that tomato. So there is a
food-additive regulation for the enzyne that is
produced by the kanamycin-resistance nmarker gene.

But, to date, we have seen a very narrow
class. That is one of the things you will probably
hear fromus several tines over the next couple of
days is that, at this point, we are |ooking at a
very narrow range of the possible proteins that we
m ght be dealing with. | think that is an
i mportant consi deration.

We did issue, as | said, guidance to the
i ndustry. That basically gave them a yardstick to
know i f they were neeting the expectations that we
woul d have for safety testing. W recommended that
conpani es conme in and consult with us. W said

this is new technology. It is inportant that we
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know about these products before they go to narket
even though there is not a |legal requirenent for
conpanies to cone in.

Qur experience has been that, as far as we
know, and as far as anyone has been able to report
to us, all the products that have gone to the
mar ket in the U S. have been through FDA's
consul tation process before they have gone to
market. W also, in the '92 policy, laid out our
prelimnary thinking on the |abeling of products.

I won't say nuch about that except to say that any
characteristics that are new to the product, that
make that product substantially different, would be
required to be | abeled to disclose that difference.

So, if there is a new allergen in the
food, that would have to be disclosed in the
| abeling. |If there is a nutritional difference
that is different fromwhat the consuners expect,
then that would have to be | abel ed. The consuner
has to know how to cook the food or prepare the
food in sone different way. That information would
have to be | abel ed.

[Slide.]

We did establish, as | have said, a basis

for conpanies to cone in and talk to us. W really
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started out wanting to make sure that we were
operating, treating everyone internally, by sone
standards. So we devel oped sone internal operating
procedures which really becane our consultation
procedures. W nmde those public so that everyone
woul d know how we were operating.

Those were put out in 1996. They were
based on the experience that we had had up to that
poi nt in devel oping our 1992 policy, the evaluation
that we did on the Flavr Savr tomato and ot her of
the first products that came to market shortly
after our first decision in 1994.

We had some neetings of our Food Advisory
Committee in 1994 where we discussed our policy and
our scientific approach with the comittee and we
used the Flavr Savr tomato and ot her products as
exanpl es of products that were eval uated under the
approach we had put out. At that tinme, the
committee felt that, for the types of products we
were seeing at the tine, that that was a reasonable
scientific approach for assuring that these
products woul d be as safe as other foods on the
mar ket .

One thing that we have al ways encour aged

devel opers is to come to see us early and often
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That is very inportant when products are new. W
don't expect themto conme in on products that we
know, that we are very famliar with, and they are
fam liar with what needs to be done to assure that
they nmeet all the provisions of the Act. But when
something is a new product, has new traits, new
characteristics, then it is inportant that they
come in very early in the process so that our
scientists can have a dialogue with their
scientists about the issues that need to be

exam ned and the appropriate tests that would be
carried out.

[Slide.]

I want to give you just sone general ideas
about sone of the issues we have thought about in
devel opi ng our gui dance to industry on safety
testing. |If you think about it was about 1989 when
Cal gene started to ask questions about the Flavr
Savr tomato and other conpanies were also comng in
at that tinme.

We realized that they were asking us a
guestion we really hadn't been asked before. W
are very used to dealing with food additives and
ot her ingredients that are added to food. But we

were being asked about a whole food. As | told
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you, there is no requirenment for new varieties of
corn and soybeans and potatoes to conme to FDA
before they go to market.

But now conpani es were saying to us, we
have a new tomato, for exanple. W want to know
what kind of testing will showthat it is safe for
people to eat. That was really a new question for
us in the late '80s. So we had to decide how to go
about that.

W weren't the only ones. This was being
di scussed in the international comunity as well
But one of the things that we decided, after
| ooki ng at the kinds of products, was that these
wer e basic food crops, fundanentally. They had
been nodifi ed using reconbi nant DNA techni ques to
i ntroduce new traits into those crops, but,
basically, it was still corn, potatoes, soybeans,
and so forth.

So we weren't really dealing with an
entire new entity. W were dealing with new crops
with newtraits. So we thought that the best way
to approach that would be to conpare the new
variety with its traditional counterpart. This was
for the purpose of identifying, first of all, what

is different about the new product conpared to what
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has gone on before it, so that we can nake sure
that any differences that have been introduced are
safe, and then, secondly, to make sure that the
food still is what you woul d expect it to be for
that particular crop.

This required a different approach. For
food additives, we were very used to characterizing
the additive and using a series of toxicologica
tests to establish its safety. But it was obvious
fromother things we had | earned, fromprotein
suppl enents and other conplex m xtures, that a
subst ance such as a tomato or a potato or corn that
is, in fact, a conplex nmixture of chemicals, would
not work as well in the traditional kinds of
t oxi col ogi cal battery of testing.

So we worked out a different approach that
takes into account several different kinds of
information. The first is really the screen that
pl ant breeders do all tinme with new varieties.

Pl ant breeders | ook at the agronomc
characteristics, the growh of the plant, the
setting of seeds, flowering of the plant, the yield
fromthe plant, how it grows in different regions.
That is the first screen and that still occurs with

products produced by nodern bi otechnol ogy just as
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it does with conventional varieties.

That is one of the nechanisns that
devel opers have to screen out the so-called
uni ntended effects. They occur by all nethods of
pl ant breedi ng.

But we al so have new tools in terms of
nol ecul ar anal ysis now. W know much nore about
the traits that are being introduced into the
plant. We know what the gene is. W know the
function of that gene. So we can focus safety
assessnment on the new characteristics of the plant
based on what that substance is.

We al so, then, | ook at other aspects of
the food. Has it been changed in any ways with
respect to nutrition. Does it still have the sane
vitam ns, the same mnerals, the sane conponents of
the plant in terns of toxins, antinutrients or
nutrients that are expected for that crop. Each
crop, of course, is different.

It is taking all of this information into
account that gives us a picture of is this product
safe in terns of the changes that have been nmade in
the product as well as is this food still basically
the sane food in addition to those changes.

We do not run, nornmelly, toxicologica
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tests because of the difficulties of testing whole
foods. But, nevertheless, if this information does
not resolve all of the questions, then one could
design an animal test, for exanple, to answer a
speci fic question.

That is sort of, in a nutshell, the basis
of safety assessnent.

[Slide.]

But, just to give you a sense, while | say
we don't generally do toxicological testing, that
is not to say that we would never do it. 1In fact,
there woul d be circumnmstances where we would. If
there is a really new substance in the food that we
don't have any know edge about its ability to be
consuned safely, then that substance would need to
be subjected to the nore traditional kinds of
toxi col ogi cal tests. W haven't run into any of
t hose, so far.

[Slide.]

This is just to give you a sense of sone
of the nmajor elenents of the safety assessnment and,
agai n, to enphasize that what we are looking at is
both the intended change in the plant--that is, are
t here new substances that will be in the food and,

if so, what are they, what is their structure and
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function, and do they cone froma source that would
create questions about allergenicity.

This is really where we are focusing nuch
of our discussion these two days; can we digest
this substance. |Is it consunmed nornally and how
much do we eat. These are standard food-safety
guestions. There is nothing exotic about these
qgquestions for bioengineered plants. They are the
same questions we would ask for a non-bi oengi neered
pl ant .

But we al so take into account unintended
nodi ficati ons because we know that unintended
changes occur by all nethods of plant breeding. As
| have said, it is sonething breeders have to dea
with normally.

So, in addition to the screen that
breeders usually do, we also have the ability now
to make sure that the genetic nmaterial is stably
i ncorporated. This is one way of nmaking sure that
changes don't continue to occur in successive
generati ons.

We al so expect conpanies to |look at the
conposition for these nutrients and toxicants to
make sure that, basically, the food is what we

expect it to be. This is another way of nonitoring
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for changes that would have occurred in the food in
addition to all of those things that the devel oper

| ooks at in terns of how the plant grows in the
field.

So it is taking into account all of this
i nformation, then, that gives us a sense of whether
this food is as safe as other foods that are on the
market. That is just to enphasize the fact that
the devel opers have the first stage. That is just
an exanple of just a few of the characteristics
that are exam ned for soybeans, in terns of their
agronom ¢ characteristics.

[Slide.]

This is a slide to really enphasize--we
tal k about consultations and we have often said
that compani es subnit a summary of data to us as
part of these consultations. | just have two quick
slides here to show you that this is not a postcard
to FDA. When we say that conpani es are providing
us information about their safety review, we do not
ask themfor all the raw data. But we do ask them
for enough data to show what kind of issues they
have addressed, what kinds of tests they have done
and what the results are that they have found.

[Slide.]
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These are just exanples. So a subm ssion
on a consultation will be, say, 100 to 200 pages,
just in round nunbers. So we are not talking about
a letter to FDA saying, "I amgoing to market with
this product.” This is the culm nation of
di scussions with our scientists about the testing
on these products.

[Slide.]

This is just to give you a sense of the
fact that there are a nunber of mmjor crops that
have been devel oped by reconbi nant DNA. W have
beet, canola, corn, cotton, potato, soybeans, flax,
radi cchi o, squash and tomato. So there are about
ten crops there, but some of them are very nmjor
crops. So the techniques are being used to a
l[imted basis in terms of the breadth of the food
supply but sone of these are very nmjor conponents
of foods.

And the number of traits is also
relatively limted at this point. There are many
products that are resistant to various pests and

di sease as well as tolerant to chem cal herbicides.
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We have several products that are nodified--vegetable oils--

but nmost of themare, at this

point, for agronomc traits.
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So, in terns of how we | ook at these, and
there was a question raised this norning about
reasonabl e certainty of no harm we are | ooking at
the safety of a food here. The standard that we
expect devel opers to neet is to show that the new
food is, in fact, as safe as other foods on the
mar ket .

So it is alittle bit different standard
than for the specific food additive. This is not a
conprehensive revi ew where we | ook at all of the
data and we establish an adm nistrative record for
that data and a regul ation which is the process for
food additives.

This is a process that is one where we
satisfy ourselves and our scientists that the
conpany has addressed all the scientific questions.
We reach a point where we are satisfied that there
is no scientific issue related to the safety of the
food for human consunption that has been |eft
unr esol ved.

[Slide.]

In 1999, we conducted sone public
nmeetings. This is a picture of an exciting neeting
we held in Gakland, California. W held three

nmeeti ngs and the purpose of these neetings was to
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listen to the public. At that tinme, we were
getting an increase in the nunber of questions
about these products fromthe public and we al so
wanted to have an opportunity to explain to the
public what we were doi ng, what our policy had been
up to that point.

But we really needed to hear what the
basis was for the concerns that were being
expressed. At these public neetings, we had panels
in the norning and afternoon, one on scientific
i ssues, one on public-information issues, including
| abel i ng.

There were a nunber of panelists and
speakers. We had the panelists and, of course, we
had public speakers at each of these neetings. W
had witten comments submitted. This was a very
i mportant process.

One of the things that we |earned fromthe
public neetings is that there was no i nfornation
presented to us that would question the safety of
products that had been through FDA' s consultation
process. There was a | ot of concern about the fact
that that process was a voluntary one in the sense
that conpani es were not required to cone to FDA for

these consultations. That was sonething that the
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public was really not confortable with.

Now, the Food Drug and Cosnetic Act is not
voluntary. | think it is inportant to understand
that. But it is voluntary for conpanies to
actually conme in and consult with us. Cal gene
could have put the Flavr Savr tonmato on the narket
at any point they had decided to do that, except
for the fact that they had asked for a food-additive
regul ation for the enzynme. But,
basically, the point is that they were not legally
conpelled to come to us. But that is sonmething the
public was not confortable with.

So, as probably nost of you know, we have
proposed to nmeke the current consultation process
mandatory, to require conpanies to notify us 120
days prior to marketing. W would still continue
our normal consultation process but the final step
of actually submitting the information about their
safety assessnment to us woul d becone nandatory.

We heard sone other things, too, fromthe
public neetings. One of the things we heard was
that there nmay be products in the future that wll
be nmore conpl ex than we have had up to now. W, of
course, are aware that the science is advancing.

One of the nessages that we got from our



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

earlier 1994 food advisory comittees where we

| ooked at Flavr Savr tomato and ot her products was
that the cormittee nenbers, after hearing about al
the data that had been devel oped on the Flavr Savr
tomato said to us, this is very interesting, it was
very good exercise for the first product.

They thought that FDA and the industry did
a very good job in terns of all the scientific
tests and the evaluation of those tests. But they
al so recogni zed that, in fact, that product did not
rai se any substantial public-health issues and they
actual ly suggested to FDA that, for products that
were simlar in nature, that we m ght want to have
a nore abbrevi ated process.

That was the genesis of our consultation
process because we agreed, based on the types of
products we were seeing, that this consultation
woul d be an appropriate | evel of oversight given
the kinds of products we were seeing, always with
the recognition that, if a product had different
characteristics that raised particular scientific
i ssues, that it should undergo an appropriate |eve
of review

But, fromthe information we heard at the

public neetings, we realized that it is inportant
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that we take steps to keep up with the science.
The forming of this subcomittee is one of those
steps. W have this comrittee established so that
we can bring to this subcomittee questions about
the science that we are dealing with at the tine.

By having the committee established, that
gi ves us an easier nmechanismto do that on a nore
routi ne basis.

A question?

DR. ATKINS: Dan Atkins. | have a
question. Is 120 days adequate? Maybe in this
envi ronnent, where there are fewer applications,
but what if there are nmore? Can you keep up with
the load if that increases, et cetera?

DR. MARYANSKI: Yes. And that is
sonmet hing that we have thought about. Based on our
best projections in terns of what we expect
devel opnent to be, we do think that 120 days is
probably going to be an appropriate tine frane.

This is a proposal. It is open for
comments. | should say that we have received
somet hi ng over 100,000 comrents. W have now
distilled those coments down, so we are actually
beginning to review the coments. But that is one

of the issues that we will be looking at in terns
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of noving toward a final rule on this.

DR. BUSTA: Frank Busta. Earlier you
i ndicated that any kind of new variety is assessed
in the sane fashion. |If there is a new variety of
barl ey or wheat, that you would run--that any
variety, generated in any way, would be eval uated
by FDA.

DR. MARYANSKI: No. Qur '92 policy does

cover all new varieties of plants in the sense that

we set out what the |legal standard is and what we

woul d think the questions we be about safety. What

we have said is we want conpanies to consult with

us on the specific use of the new technol ogies. So

we do not have conpanies coning into talk to us
about varieties that are devel oped with
conventional techniques.

What we are saying is they have to neet
the sane | egal standards under the Act in terns of
the foods that are placed on the market. But we
are only asking conpanies to conme to us who are
usi ng the newer techniques. W have had, in fact,
once or tw ce, conmpanies cone to us and say, "I
haven't used reconbi nant-DNA techni ques but | have
a question about a new variety," and we can do the

sanme ki nd of consultation.
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DR. BUSTA: This is only for bioengi neered
foods and not the other?

DR. MARYANSKI: The actual consultation
process is set up for bioengineered foods. The
reason for that is because they all raise a sinilar
set of questions. W wanted to establish this
process so that the conpani es--we would treat
everybody the sane.

Yes?

DR. LEHRER: Sam Lehrer. | have a
guestion about the notification in terns of the
process, itself. The notification occurs and then
what happens after that?

DR. MARYANSKI: There are two steps to the
process in a broad sense. The first step is the
early consultations where we have a scientific
di al ogue between our scientists and the conpany
scientists in ternms of design of tests and so
forth. At the point where the conpany believes
that they have done all of the testing that needs
to be done to nmarket a safe product, we ask themto
submit that information to us, information that
expl ai ns what they have done, not all of the data
but information that is sufficient to give our

scientists a sense of what they have actually
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f ound.

Once we have reviewed that and we are
satisfied that we have no further questions, we
send thema letter that says essentially that,
that, based on what you have told us about this
product, the testing that you have done, we have no
further questions.

As you may have had Dr. Rulis say this
norni ng, our letter also says--we rem nd themthat
it is their continuing responsibility to ensure
that that product neets the provisions of the |aw
So, on other words, the burden is always on the
devel oper for a food to ensure that that product is
saf e and whol esone.

Qur review gives us the confort that they
have done all the things that we think should be
done before that product goes to market. So this
is a different kind of process than a food-additive
revi ew process.

DR. LEHRER: You al so have the option of
not agreei ng?

DR. MARYANSKI: Yes; we do not issue that
letter until we are satisfied that all the
guesti ons have been addressed.

Now, this norning you heard about eighty
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consultations and fifty that have been final. Just
to give you a little clarification, sone of those
are recent subm ssions that we are just beginning
to review. Sone of themare very old, products
t hat conpani es have probably given up on and will
never conplete for various reasons.

DR. BRANDT: Are you through? O do you
have ot her--

DR. MARYANSKI: | have just a coupl e of
slides on our allergenicity approach

DR. BRANDT: Fire away.

DR. MARYANSKI: Ckay.

[Slide.]

Now | want to just give you an overview of
t he approach that we have been using to assess the
likelihood that a new protein would be an allergen
in other words, to make sure that we are not
i ntroduci ng any new allergens into foods. | think
you have heard that virtually all allergens are
proteins. On the other hand, there are thousands
of proteins that make up the food supply and, at
| east as far as we know, only a snmall| percentage of
proteins are found to be allergens.

In terns of the use of reconbi nant- DNA

techni ques, that nmeans transferring genetic
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mat erial from one source--it can be any source,

pl ant, aninmal, mcroorganism-to a food crop. That
genetic material often results in the production of
a new protein that may even be present in the
finished food--not in all cases, but in a number of
cases.

So the question is will these proteins be
allergens. That is really what we are here to talk
about over the next couple of days.

[Slide.]

We have been tal king about this for a |ong
time, as you can see fromthis slide, and we expect
to be tal king about it for a good bit |onger

Just to rem nd you again, in ternms of
devel opi ng our draft gui dance, we see this as the
begi nni ng of that process. And so we are | ooking
for your initial thoughts on this and we will be
back to talk to you nore about this.

But, in our 1992 policy statenment, we
recogni zed that this was a very inportant conponent
i ssue for safety assessnent. What we said at that
time was we thought about the fact, as Dr. Metcal fe
said earlier, there are certain foods that are
commonly all ergenic such as fish and mlk and

soybeans and so forth.

157



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

We thought that, well, if someone renobves
genetic material fromthat source, they could
renove material that would encode for an allergen
Now, obviously, there are many genes in that plant
and there are many genes that will not be an
allergen, even in a plant that is known to produce
allergic reactions, but we thought that our first
approach should be to assune that, in fact, an
al l ergen has been transferred for sonmething that is
commonly allergenic unless the scientific
i nformati on can denopnstrate ot herw se

This is to make sure that there is not
really going to be an allergen that we know woul d
create a serious reaction fromsonmething |ike
peanut, for exanple, transferred into another food
crop. Qur sense is that no one is going to
transfer any genetic material froma crop such as
peanut because we know about the seriousness of
t hose reactions.

But we knew about genetic material based
on the source of the gene in terns of if that
source was a material that produces allergic
reactions. W knew that was a concern in 1992.
The harder question at that tinme was, well, what

about nost of the genes we are seeing in
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bi oengi neered foods which really don't conme from
these sources. W didn't have any that conme from
those sources. They come from bacterial sources or
pl ants that are not food sources.

So, at that time, we sinply asked for
comments. We didn't get very nmany. But we did do
some other steps to nmke sure that we were
addressing this based on the best science that we
had at the tine. The three agencies convened a
scientific conference that was held in Annapolis
when we convened a group of food allergists from
around the world, actually. W |ooked at this
i ssue and they gave us sone suggestions about how
to deal with it.

We al so discussed this approach with our
Food Advi sory Committee back in 1994 in terns of
establishing our policy and our evaluation of the
first products that had gone through the system

[Slide.]

So the approach that we are using today
was established back in about 1994. That approach
i nvol ves conparing a new protein with proteins that
are known to be food allergens to nake sure that a
protein that is now introduced into a food crop

does not have any of the characteristics that are
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known for food allergens. That involves, of

course, looking at the source of protein to be sure
that it doesn't come froma source that is known to
produce food-allergy reactions and al so | ooki ng at
its sequence to be sure that it is not simlar in
its sequence, both in ternms of its overall sequence
and in terms of what they call epitopes which are
the regions that may be binding to I gE and protein,
to make sure that there are no known matches to the
protein and to | ook to see if that proteinis
readi |y degraded by acid, by digestive conditions
and so forth.

That, as you have heard, is not a
definitive test. But proteins that are readily
di gestible, for the nost part, usually are not food
allergens. |In the area of allergenicity, as you
may have already gotten a sense, there is an
exception to everything that one m ght put forward
as a general principle. So you always have to keep
that in mnd.

But the idea here was that, in taking into
account a nunber of different kinds of information,
al together, that that would basically give us nore
confidence that this protein is not likely to be an

al | ergen.
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What the experts said to us is that, in
terms of these proteins derived frombacteria, we
can't say that a protein will never be an allergen.
But they didn't expect that nopst proteins would be
and so they felt that this was the best scientific
approach that we had at this tine.

Qobviously, if the protein is derived from
a source that we know to be allergenic, then there
is a different approach and there is a sound
scientific approach that can be used using sera
frompatients that are sensitive to that particul ar
sour ce.

[Slide.]

In fact, I will start at the bottomwth
the exanmple. W had a product that was devel oped
and it was a soybean in which a gene from Brazi
nut was introduced. It was a gene for the 2SL
human protein which is a gene that confers a
storage-protein characteristic to make a storage
protein in Brazil nut.

We know that certain individuals are
allergic to Brazil nut. Steve Taylor's group at
the University of Nebraska | ooked at this product
that was devel oped by Pioneer Hybrid and they found

that, in fact, the protein in soybean, this Brazil-nut
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protein in soybean did cross-react and, in
fact, listed its skin reactions in individuals who
were allergic to Brazil nut. That product was
di scontinued. It never went to market, never nade
anyone sick

To date, we have had about 50 products,
different varieties of crops, that conpani es have
conpl eted food-safety consultations with us since
this approach was put into place. There are about
ei ghteen new proteins in those crops that we have
| ooked at so far.

All of these proteins lack any simlarity
to known allergens. They are also all readily
degraded. Renenber that FDA deals with the
nonpesti ci dal substances, that we are not | ooking
at the BT proteins. W have al ways thought we have
all the easy things because at |east we know of any
toxicity to the substances that we are dealing with
up front.

But, actually, seriously, to date, the
proteins that have been engineered in the plants
are alnost all netabolic enzynes, so they are
enzynes involved in the ethyl ene pathway, for
exanpl e, or they affect the am no-acid synthesis

pat hway and, therefore, are used for herbicide
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tol erance. But they are basically comopn enzynes
in the food, is the point.

We have seen a very narrow cl ass of
proteins. Wat we are going to be asking you to

think about is that the draft gui dance that we

prepare will be based on the kinds of proteins that
we have seen. There will be other proteins in the
future that will raise different issues, but, right

now, we want to focus on what we are experiencing
and we will deal with the things in the future that
rai se different issues because we don't know what
those are so we don't know how we woul d deal with
t hose.

So this is, | think, a very inportant
point to keep in nmnd for you to think about.

[Slide.]

Thi s has been di scussed not just here at
FDA, by any neans. W have been working with
i nternational groups. Ohers have | ooked at this
as well. The industry, through the Internationa
Life Sciences Institute and the International Food
Bi ot echnol ogy Council, published a very
conprehensi ve paper on assessnent of allergenicity
i n bi oengi neered foods in 1996. So there have been

a nunmber of activities.
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More recently, the international comunity

has | ooked at this issue, and you are going to hear
nore about this very briefly now, but what has
happened in that the experience that has been
gai ned and all of the discussions have really
crystallized to a point of at |east, now, we
believe there is a general consensus on an approach
for the kinds of products we are seeing today.
That is reflected in what are now the internationa
gui delines in the Codex and, since probably sone of
you might say, what it the world is Codex, | have a
slide to answer that question.

[Slide.]

The Codex Alinmentarius Comrittee is a body
that was established under the U S. system by the
Wrld Health Organism WHO, and the Food and
Agriculture Oganism FAO, in 1962. It was
established to guide and pronote the el aboration
and establishment of definitions and requirenents
for food and to assist in their harnonization and,
in doing so, to facilitate trade.

What is inportant about this is that now,
under the GATT agreenent and the World Trade
Organi zati on being established, the Codex is

recogni zed as the international body for setting
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standards and gui delines for food safety. So the
gui delines that are established under Codex are
particularly inportant.

The Codex is made up of about 165 nenber
countries fromall around the world. The voting
menbers of Codex are all governnent
representatives. There are al so non-governnment
organi zations, both industry and public-interest
groups, who are observers of the Codex process and
participate in the process, but the voting is al
done by the nmenber countries.

One of the things that | amgoing to tel
is our bottomline, at the nmonment, for you think
about and you may di sagree, of course--that is why
we have asked you to think about it--but it is our
feeling fromthe experience we have had and the
di scussions we have had in the internationa
comunity that what you are going to hear about, as
the current guidelines that have been devel oped
internationally are sonething that we want to
consi der very seriously in devel oping our draft
gui dance.

We think that it is very consistent with
t he approach that we have used to date for the

ki nds of products that we are seeing. So we think



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

166
that it deserves serious consideration and we are
very happy to have an expert to tell you about that
process.

DR. BRANDT: Questions?

Questions of Clarification

DR. GURI AN- SHERMAN:  Doug Guri an- Sher man.
I have a couple of questions. Wy don't | start
with two of them | don't want to keep beating a
dead horse, and | don't think it is quite dead yet,
on a reasonabl e-certai nty-of-no-harmissue, the
reason | bring it up is because |I think the |eve
of oversight that you intend or will give these
products has sone influence on the |evel of
scientific rigor that goes behind it. So | think
it is arelevant issue.

I think it was Bob Lake nentioned earlier
that you want harnoni zati on as nuch as possible
bet ween agenci es which | think nmakes sense. M
under st andi ng--naybe | am w ong and you can correct
me if | am EPA, when they are | ooking at
allergenicity, which is a sinmlar issue when you
are looking at allergenicity for a given protein,
say, cryoprotein, | think the standard is
reasonabl e certainty of no harm

| understand what you are saying in terns
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of the whole food being "as safe as," but when you
are tal king about the protein, itself, it you want
harnmoni zation, it seens |ike the standard woul d be
reasonabl e certainty of no harmfor allergenicity

or toxicity or whatever of the protein, itself.

That is one issue. The other question
have is, on enforcenent, and, again, think this is
rel evant because | think it would have inplications
for what we woul d reconmend shoul d be done up front
in assessing the proteins as opposed to afterwards.
My understanding is that the burden of proof would
be on FDA.

If there was sone al |l eged adverse effect
of the genetically engineered food that went on the
mar ket pl ace, FDA woul d have to show that there was
an adverse effect under the notification process if
it was shown to be GRAS as opposed to, just in
contrast, if it went through the food-additive
process. Then it was be automatically considered
adulterated if there was a problem

Maybe you coul d just address those issues.

DR. MARYANSKI: M. Lake, you need to cone
up here. First of all, before |I turn the m ke over
to my boss, | don't believe there will be any

difference. W don't anticipate any difference in
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the safety review of the proteins in terns of
allergenicity and we are working very closely with
EPA because, basically, they are | ooking at protein
safety for the pesticide products including
allergenicity and we are doing the same thing for

t he nonpesticide proteins.

So, in terns of the science that would
underpin the decision, we don't see that there wll
be any difference.

MR, LAKE: Let ne address your other
guestion because it is inportant. Again, though
before | do that, |let me enphasize the point that
Jimjust made which is, fromthe standpoint of
science, we are absolutely trying to look at this
the sane way.

The issue you are raising is really a
I egal issue. | don't represent our chief counsel's
office, but let nme give a crack at this because
amnot only famliar with what we do but have had a
ot of interaction with EPA over the years.

Goi ng back to the discussion we had
earlier, the law has a very rigorous systemin
pl ace for those things that are defined as food
additives. But it also has a nmjor exenption for

things that are generally recognized as safe. The
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prevailing viewis that those things that are

relatively mnor nodifications of existing foods

are in the GRAS category rather than the food-additive

category. W have had | ots of discussions

with our lawyers about that and | don't want to

rehash all of that.

But, the things we are tal king about, that

we have been | ooking at,

box. There is certainly

all fit within the GRAS

the potential in the

169

future for seeing many things that are in the food-additive

box. It is in the food-additive box that

t he reasonabl e-certainty-

applies.

So, for things

of - no- harm st andard

that got into that box,

they woul d be evaluated the same way we woul d

eval uate any other food additive including using

t he reasonabl e-certainty-

of - no- har m st andar d.

The difference with EPA is sort of as

follows. Again, | amoversinplifying sonething

that is actually a |lot nmore conpl ex, but when the

pesticide | aw that EPA admi ni sters was anended in

1996 by the Food Quality
that time, they also had
pesti ci des.

Congress chose,

Protection Act, prior to

a CGRAS exenption for

in 1996, when anending the
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pesticide law, to do away with the GRAS exenptions
for pesticides. So all of the pesticides that EPA
woul d | ook at, whether they are chenical or
bi oengi neered, whatever, have to go through the
standard that is set forth for pesticides.

It actually happens to be in our Act, or
the Act that we think of as ours, the Food, Drug
and Cosnetic Act, but it is Section 408 of that Act
whereas food additives are in 409. So there is a
difference in the Food, Drug and Cosnetic Act
whereas GRAS standard exists still, as it always
has, under 409 for food additives or things that
are exenpt fromthat.

But, with regard to pesticides, that
exenption was done away with and al so the Congress
chose, at that time, to take the reasonabl e-certainty-of -no-
harm standard whi ch had been in
pl ace for food additives for a long, long tine and
to explicitly apply it to pesticides really for the
first tine beginning in 1996.

So now when EPA eval uates a pesti ci de,
they are using all of the criteria that were added
by the Food Quality Protection Act of 1996. In
contrast, when we are | ooking at these things, we

are looking at the state of the lawas it was in
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1958.

Now, | understand that people can nake a
policy argunent that naybe the food-additive |aw or
sonme special |aw ought to be passed by Congress to
deal with bioengineered foods as better | ooked at
by FDA. But that is not our issue for this neeting
and not a question that we can resolve in any
event.

So what | would cone again to Dr.
Maryanski's point. | think the focus that we would
like this group to take is on the scientific aspect
of this, not on the legal or |egislative conponent
of it, and give us the best advice that you can
give us in terms of the science.

We very nuch, of course, want to be

consistent with our coll eagues at EPA on that and,
i ndeed, have a very strong desire to have as much
consi stency as possible internationally. W will
be hearing sone nore about that, too. Let ne just
say, around that, too, before we have Dr. Mayers
come up, that we very heavily participated in that
i nternational effort.

Do you have a foll ow up question?

DR. GURI AN- SHERMAN:  Yes. | guess that

i ssue is around kind of harnonization conceptually,
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but the other question, in terns of enforcenent, |
think is relevant, again, because it goes to how
much enphasis you mght be able to put in premarket
scrutiny versus postmarket. If it is nore
difficult to address a potential problemonce it is
on the market, froma |egal standpoint, it has
i ndications, | think, for the scientific issues
because you may want to put a higher enphasis on
your prenmarket considerations know ng that you have
| ess of a handle on the postmarket. So that is why
| was getting at that.

MR, LAKE: [|I'msorry. | forgot--

DR. CURI AN- SHERMAN:  There were two
guesti ons.

MR, LAKE: | forgot to answer your second
guestion so let ne respond to that a little bit.
It is certainly true that the burden, basically, if
we find sonething in the marketplace, whether it is
bi oengi neered things or anything else, that is out
there that we believe is in violation of the |aw,
the burden is on the Food and Drug Adm ni stration
to go into court and make that case.

By the sane token, though, if, again,
under the reginme as it stands right now, there is

not hing that requires a conpany to cone to us and



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

173
say boo, although we strongly encourage themto do
so and, so far, they have al ways done so and, after
a lot of discussion with our |awers, they agreed
we coul d propose to require in the future.

But we woul d have the same situation if
sonmebody sinply went to market wi thout consulting
with us, we would have the burden of denonstrating
that what they were doing was i nappropriate. By
the sane token, | think it is also true that, if we
were to apply a standard that is not clearly
recogni zed by the law and we were chal | enged, we
woul d have the burden in court to explain to the
court why it is, under the law as it stands, that
we are requiring this standard.

I think the concerns you are raising are
i mportant concerns. Again, | would just conme back
to |l think they are really outside the purview of
this discussion and are actually probably a | ot
nore conplicated than | have indicated. But |
think, for purposes of this discussion, we really
i ke your best advice on the science and,
particularly, with regard, in this neeting, to the
i ssue of allergenicity. Presumably, we will have
ot her issues in the future.

DR. BRANDT: O her questions?
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DR. KAPUSCI NSKI :  Anne Kapusci nski. |
woul d just like some clarification fromDr.
Maryanski, or if you want to answer. It doesn't
matter. | think it was towards the end of your
presentation, you said sonmething to the effect that
you are looking to this committee to advise you on
sci ence issues that are in the guidance docunent
for the current kinds of proteins you have been
| ooki ng at?

I had naybe nisinterpreted, in the
bri efing docunents, that you actually | ooking
forward nore to the new things that you are know
are com ng, the dietary supplenents, even the fact
that some crops that m ght engi neered m ght produce
some kind of pharmaceutical or sone kind of health
product, they might desire to put parts of it into
the food supply.

So | would appreciate clarification. |Is
it just that narrow group of netabolic enzynes you
have seen up to now or do you want our input on
this other stuff that is waiting in the w ngs?

DR. MARYANSKI: That is a good question
Let me try to clarify that. |In terns of actually
devel opi ng draft guidance for the proteins in

bi oengi neered foods, it is our sense that the
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gui dance that you are going to hear about in terns
of the international gui dance has been devel oped
mainly with an eye to the kinds of products that we
have seen to date.

So, in terms of drafting our guidance, we
are going to primarily be thinking about that.
That is what we want to do first because we expect
to see a nunber of products down the road that will
be very simlar. So that is the highest priority.

Now, we obviously realize that other
products are going to be conmng in the future, too.
So we do have an eye to the future an we,
obviously, are interested in your thoughts about
that to the extent that you m ght have sone. But |
think, in terns of the priority and the focus for
hel ping us get to the next step of producing a
draft docunment that then you can | ook at again, we
woul d |'i ke the enphasis on those substances that
were seen at this time that we have seen in the
past .

Is that hel pful ?

DR. BRANDT: Yes; but that doesn't keep
you fromlooking to the future, is what he is
trying to say.

DR. MARYANSKI: Right. That is what | am
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trying to convey to you is that, if you have
t houghts about things that you think we need to
know about in the future or look at in the future,
we wel cone those thoughts as well

DR. BRANDT: O her questions?

DR. BUCHANAN: Bob Buchanan. The current
Presi dent of the Deutsche Forschung Genei nshaft,
the DFG, and | were post-docs together in Berkel ey
not that many years ago and we have kept in touch.
He tells ne that the German governnent often
consults the FDA with respect to new
pharmaceuticals that are enmerging and to be
mar ket ed.

| see now that this cooperation at an
i nternational |evel regardi ng bi oengi neered foods
but I wondered, is that a new thing or have
governnments, in the past, consulted the FDA for
comon probl ens?

DR. MARYANSKI: Yes. | think we don't
consult with all governnments on a routine basis but
we do consult with other governnments on specific
i ssues. W do, for exanple, have dialogue with the
Eur opean Union at the agency |evel on food issues
general ly.

DR. BRANDT: But the Codex was put into
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effect thirty-four, thirty-five years ago. So
that has been going on for a long tine.

DR. MARYANSKI: Yes. Most of our work is
done through the Codex in terms of our
i nternational work with other governnents. That
provi des the nechanismfor us to talk to other
gover nnments.

DR. BRANDT: | can tell you when | sat on
the board of the World Health Organization, the
Codex was regularly brought to us, the Codex
di scussions regularly cone to us just for
i nformati on and sonetinmes action we had to take to
i mpl enent them or otherwise. So it has been around
for along tine and intermttently effective.

DR. CGURI AN- SHERMAN: | would like a little
further clarification on what you want from us

DR. BRANDT: W are really going to talk
about that a | ot tonorrow

DR. CGURI AN- SHERMAN: | can wait unti
then, if that is better

DR. MARYANSKI: It is summarized in that
paper that you have on charge and questi ons.

DR. BRANDT: The draft that you have in
front of you.

DR. MARYANSKI : When you get a chance to
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| ook at it, which we haven't given you just yet.

DR. BRANDT: You just got it today, so you
can read it tonight and then we can tal k about it.
That is one of the reasons why we don't want to
tal k about.

Ot her questions? Hearing none, we are
going to break. According to the official tine
clock, it is 2:45 p.m and we reassenble at five
after 3:00.

[ Recess. ]

DR. BRANDT: W have on the next agenda
itemwhere we are going to be tal king about the
draft Codex and the assessnent on possible
allergenicity. The docunent is Tab 9, in front of
Tab 9, in your book. The actual section begins on
Page 12 of that.

Dr. Mayers, we are ready for you.

Codex Draft Annex on the Assessnent
of Possible Allergenicity

DR. MAYERS: Thank you, M. Chairman.

[Slide.]

| am Paul Mayers. | work in the Food
Directorate in Health Canada. M colleague, Jim
Maryanski, commented that | was an expert in the

Codex worKk. | don't know that | would take it that
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far. | have been involved a lot with the Codex
work and so when the kind invitation was nmade to
come down and talk about it, | was nmore than happy
to do that because, obviously, we are going to be
very interested in Canada in the output of what you
do here because we have done a | ot of work
together, all through this Codex process. \Were
you go fromhere in terns a national strategy is

obviously going to be very interesting and rel evant

to us.
[Slide.]
Si nce you have al ready had the
i ntroduction of Codex in general, let ne start with

the Codex ad hoc Intergovernnmental Task Force on
Food Derived from Bi ot echnol ogy because this is the
body in Codex which has been charged with the

devel opnent of gui dance pieces around food

bi ot echnol ogy.

It was established in 1999 and with a
specified tine limt to devel op standards,
gui del i nes or recomrendati on for foods derived from
bi ot echnol ogy and was very ably hosted by the
governnment of Japan. As | nentioned, being tine
limted, they are intended to conplete their

mandat e by next year
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[Slide.]

As part of facilitating the process which
within that short tinme period, if you have had any
i nvol venent with Codex, one of the things that you
wi || probably have taken note is that Codex tends
to work in glacial time. Standard setting in that
Codex process within the tinme-linited period of
this task force was going to be a chall enge.

In order to accommpdate that chall enge,
FAO and WHO, conmitted to supporting the work of
the task force. The nmechanismthat they used in
terms of that support was a series of expert
consul tati ons.

At the very first session of the task
force, the issue of allergenicity was already very
much right at the center of the challenge faced by
the task force. They put forward a question for
consi deration by a joint FAQ WHO consultation and
that was what scientific approach can be used to
assess allergenicity, a fairly broad question and a
fairly chall engi ng one.

O course, the expectation was that the
out come of the consultations would contribute to
the consideration in the work of the task force.

[Slide.]
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FAO and WHO have certainly been active in
this area with expert consultations both before the
genesis of this task force and Codex as well as
since that tinme. | have noted here three in
particul ar because, in each of these three
consul tations in 1996 and 2000 and in 2001
allergenicity formed a part of the discussion.

O course, in the 2001 consultation, it
formed the very basis of the consultation and each
of these pieces continued to contribute inportant
considerations to the debate that was goi ng on
internationally around addressing this particular
subj ect .

In 1996, and again considered in the 2000
consultation, there was a decision-tree approach
that was avail able for considerati on and had been
consi dered by the expert consultation. Wthin the
context of that decision-tree approach, not unlike
what you heard in Dr. Maryanski's presentation,
considerations related to the source of the
i ntroduced protein, inpact of the actions on that
protein such as digestion and processing, and
sequence simlarity to known all ergens were key
consi derati ons.

[Slide.]
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Here you see what that decision tree |ooks
like and you will note that there are two sides to
the tree deternmined by the outset by the nature of
the source of that introduced material. So where
it is not a known allergenic source, then the
physi cal, chenical characteristics of the protein
and its stability to digestion and processi ng being
used to contribute to an identification of the
potential for allergenicity and, down the other
si de, where the source is known to be allergenic, a
nore direct application of the available tools
usi ng solid-phase i nmunoassay as the nmechani sm

There was a certain |evel of confidence
with one side of this. The other side continued to
generate questions. So, in 2001, the expert
consul tati on which focused very specifically on
allergenicity introduced new el enents to the
approach, elenments that responded to the questions
but also elenents that were taking into account
i nterests, chall enges, new devel opnents.

So a couple of issues to highlight from
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their report was that, in addition to the sequence-honol ogy

anal ysis fromall ergenic and nonal |l ergenic
sources being considered, that the issue of

targeted serum screeni ng woul d be added to the
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speci fic serum screening as a strategy, the
targeted serum screeni ng being added with the
intent to identify allergens that m ght not be
caught with the other strategies.

The narrowed the physical characteristic
focus to resistance to pepsin, quite specifically,
and introduced, as an additional consideration, the
use of aninmal nodels in the strategy.

[Slide.]

So, we now see, then, a revised decision-tree

strategy having been proposed as the result of
the 2001 expert consultation. You will note that,
while there continues to be the question regarding
the source of the gene and its known allergenicity
that the two sites interact nmuch nore than they did
previ ously through the consideration after sequence
honmol ogy in both cases of targeted and specific
serum screeni ng dependent on where the first
gquestion | ed.

[Slide.]

This all, then, became fodder for the
di scussion in Codex. The output of these expert
consul tati ons were taken very nuch into account
during the discussion in drafting genera

principles and a specific guideline docunent in
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Codex. The work of the expert consultation on
allergenicity specifically was consi dered very
useful, but it was recognized that it also proposed
a very significantly different approach

In addition, in the discussion, many
del egati ons expressed a real interest in what was
presented by the FAQ WHO expert consultation but
guestions remai ned regarding the practicality of
certain parts of the strategy proposed in terns of
the ability to apply themcurrently with the | eve
of devel oprment of tools such as, for exanple,
ani mal nodel s.

So, to allow for a nore detailed
consideration of the allergenicity assessnent
procedure than would be permitted in an open-forum
Codex discussion with 65 country del egati ons and,
in addition to that, another 40 or so nongovernnment
del egations, the task force nade the decision to
create and an hoc open-ended working group to
devel op gui dance for consideration by the broader
task force

[Slide.]

So, in consideration of this ad hoc open-ended
wor ki ng group, it was requested to take into

account the informati on that was avail abl e

184



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

185
i ncludi ng the output of the 2001 expert
consultation. The governnment of Canada was asked
to take the lead for the working group. Canada
agreed to do that and convened the working group
Septenber 10 to 12, 2001 in Vancouver.

It was ny privilege to chair that working
group. You will probably have taken note in the
dates of sonme of the challenges that that group
faced, and | nust pause and commend those nenbers
of the working group because | know that it was a
tremendous chal | enge, one to continue the work in
that period, which all delegations agreed to
continue, and, two, many of ny coll eagues ended up
with sonme tourist tine in Vancouver that was
unpl anned, as you m ght imagine. | know sone took
some interesting routes to get back to their hones
and, for sone, it was a lot later than they
pl anned.

So the governnment of Canada very much
appreci ated the comr tnent that del egati ons nmade to
conpleting the working in such trying tines.

[Slide.]

So, in terms of the work of the working
group, we started the proceedings with

consi deration of a discussion paper that had been
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prepared by a drafting group. W felt that it was
very inportant to put before the group, in order to
progress the work, a paper devel oped by a smaller
group that would rai se questions, propose
strategi es and take into account the range of
informati on that was available at the tinme.

We al so benefitted fromthe presence of
the secretary of the FAO WHO 2001 expert
consul tati on who nmade a presentation on the work of
t hat expert group because we thought that it was
very inportant, as a starting point, to start from
where that group concluded in terns of their
recomendati ons.

I n organi zing the guidance, within the
wor ki ng group, the decision was taken to organize
it rather than a single schematic into two parts,
an initial assessnment that would be the practica
solution to consideration of the steps that would
likely be taken anyway and then the subsequent
detail ed consi derati ons based on the output of that
initial assessnent.

There was a very clear recognition that
the initial assessment was not intended to be
concl usive but that these were the considerations

that would be relevant to all expressed proteins.
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So you see, as | go forward, the group
tried not to focus on gui dance that m ght be
construed as yes/no questions. There was a
concerted decision to nove fromthat style of
gui dance to a broader style which has its
detractors, | can guarantee you, because, as
al ways, if the questions aren't definitive as
yes/no, it introduces a level of interpretation
that can be challenging, and | think appropriately
chal I engi ng, because of the nature of the issue
bei ng consi der ed.

But | can also note that it does raise
guestions for sone.

[Slide.]

So, as we worked forward, what we wanted
to do was introduce, consistent with the rest of
the guidelines--and if you have taken the tinme to
| ook at the totality of the Code gui dance, not just
the part on allergenicity, you will take note very
qui ckly that none of the gui dance provides a sinple
yes/ no answer.

In fact, throughout the gui dance that the
task force was already very advance in el aborating,
there was a very strong influence of weight of

evi dence as the consideration being undertaken
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So, in the working group, that contribution, in

terms of weight of evidence, influenced the way

that the working group concluded and put forward

recommendati ons back to the full task force.

In having reported back to the task force,
in plenary, the task force was able to undertake a

I wouldn't say detail ed but an extensive di scussion

of the proposals of the working group and while

certainly made nodifications, nany, | think

signi ficant inprovenents, the general strategy

proposed by the working group was accepted.

[Slide.]

So, in terms of that strategy,

i ntroduction, it focused specifically in |IgE-nmediated

by way

allergenicity. There had been an interest

expressed to al so consider celiac disease, for

exanple. The working group didn't believe that

had the conpetence to address that part

cul ar

of

it
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challenge in the same way that it would the |gE-nediated and

so limted its focus to |IgE-nediated

allergenicity.

The approach, therefore, rather than a

decision tree was an integrated stepw se but stil

case- by-case approach. Case-hby-case here doesn't

mean that you reinvent the strategy for

each
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product. What it neans is that the strategy needs
to take into account the nature of the product and
be appropriately tailored to address the issues
rai sed by the nature of the product, itself.

O course, in ternms of the goal, the
endpoi nt of the assessnent is a conclusion as to
the likelihood of the protein under consideration
being a food all ergen.

[Slide.]

The strategy, as | nmentioned, starts with
an initial assessnent consideration. These are
things that you certainly heard in the presentation
earlier, the source, the am no-acid sequence
honmol ogy. | nust note here that the working group
had significant discussion around the actua
process of sequence-honol ogy assessnment because
there had been significant interest in fixing a
nunber of contiguous am no acids that would be used
for the search

The di scussion went back and forth between
six ami no acids and eight. There was a recognition
that, at eight ami no acids, there were concerns
regardi ng nmisses that would yield fal se negatives
and, equally at six, there were concerns related to

hits that would yield fal se positives.
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In typical Codex fashion, after much
di scussi on, the working group decided that, rather
than fix a specific nunber, instead it would
recogni ze that, for a valid search, consideration
needed to be given about the appropriate nunber for
the nature of the product under consideration and
that the nunmber sel ected should be based on an
appropriate scientific rationale.

So, rather than fixing a nunber in the
gui dance, it recognized the issues in terns of both
fal se negatives and positives but created
flexibility in defending the selection that is nade
in order to carry out the test.

DR. LEHRER: Could | ask a question?

DR. MAYERS: O course.

DR. LEHRER: Sam Lehrer. | have a
guesti on about appropriate scientific rationale.
Could you be a little nore specific about that?

DR. MAYERS: In ternms of the rationale,
the expectation would be, and this is where
nati onal governnents as opposed to Codex will have
to make deci sions because Codex doesn't nake
deci si ons about products. It has provided
gui dance.

Nat i onal governnents have to interpret
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t hat gui dance. National governnment will have to
apply that reasoning, so let nme speak to it from

t he Canadi an perspective, if you will allow. In
this case, for us, an appropriate scientific

rati onal e woul d be a detailed discussion on the

sel ection based on the information avail able
regardi ng am no-aci d-sequence tests where six or
eight or twelve, if soneone selected to do that,
were conducted in terns of rates of fal se positives
and fal se negatives and the argunents that m ght be
available if we are dealing with a particular
category of allergens in terns of issues |ike
epi t opes.

It is not sonething that | amgoing to
suggest is cut or dried. | believe that each
argunment is going to have to be carefully
considered. | would hope that we will get to a
poi nt where we will have seen sufficient argunents
to begin to characterize that particul ar gui dance
nore specifically but | can tell you right now, we
are certainly not ready to do that in Canada in
terms of fixing a nunber

So what we are doing for each product,
what we are | ooking for is not just the results of

t he honol ogy conparison, but we want sone
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di scussion around the validity of that conparison
in terms of addressing the issues of false
negati ves and positives.

I know that is not as specific as | would
like it | were asking the question but,
unfortunately, that is the reality.

DR. BRANDT: Go ahead and finish up your
presentation. W will come to questions

DR. MAYERS: Continuing, then, with that
initial assessnment portion, the structura
properties including issues |like susceptibility to
enzymati c degradation, heat stability and acid
processi ng.

[Slide.]

Once we get beyond that initial assessnent
consideration, then we get into the nore specific
considerations. For proteins originating froma
source known to be allergenic or with sequence
honol ogy, then specific serum screening recogni zed
as being a very useful tool

Where those proteins are not coning from
an allergenicity source or not exhibiting the
honol ogy, then consideration of target serum
screeni ng--and you will note the "may" here; that

"may" was very inportant given concerns expressed
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regardi ng the validation of targeted serum
screeni ng strategies.

There was a very clear recognition of the
utility of the tool recomended by the 2001 expert
consul tation, but there was an equal recognition
that work needed to take place in order to
facilitate the use of this tool by devel oping nore
clear strategies and validating them

Recognition in ternms of this part of the
consi deration, that the results fromin vitro am no
assays may not, in fact, be sufficient. So a
negative result where this was warranted, again
taking into account the totality of the evidence as
opposed to sinply one aspect of that evidence may,
therefore, pronpt additional testing, a positive
result being considered an indication of a
potential allergen.

[Slide.]

There were, of course, other
consi derations that were highlighted in the draft
annex; the nature of the product, itself--i.e., the
formto be consuned being taken into consideration
in determning for the strategy what types of
processi ng woul d actually be taken into account,

so, rather than automatically defaulting to a
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particul ar set of processing tests for the protein,
taking into account the food product, itself.

So, again, when we say case-by-case, we
are not tal king about nmaking it up as you go.

I nstead, what we are tal king about is structuring
the strategy to nost effectively deal with the
parti cul ar product under consideration and the
recognition that both the targeted serum screening
and the use of animal npdels have trenmendous
potential to add value to the assessnent but
require validation in order to allow regul atory
agencies the level of confort in their application
that woul d be appropriate for regul atory decisions.

[Slide.]

Al so, recognizing that while calling for
serum screening is very useful, the availability of
sera represents a very real challenge. So the
need, in order to facilitate that work, the
organi zati on of an international serum bank, for
exanple. Further, even nore detail ed assessnent
may be possible once nethods rel ated, for exanple,
to exam nation for T-cell epitopes and structura
notifs, which are associated with allergens, are
appropriately evolved to applied in regulatory

deci si on naki ng.
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[Slide.]

The task force, having taken into account
the report of the working group and, having had its
di scussi on, nmade sonme deci sions and | have
i ndi cated here sone of the next steps. It referred
the issue of the gluten insensitivities to the
Codex Committee on Nutrition and Foods for Specia
Dietary Uses for their information

It wasn't possible for the task force to
go beyond information. That Codex committee will
have to nmake decisions as to whether they are at a
stage where they could consider nore detail ed work
in terms of gluten insensitivities, for exanple.

The Annex was advanced to Step 5. 1In the
Codex process--1 know we didn't give you Codex 101
but, within Codex, for a standard to be adopted,
there is an eight-step process. The Annex was
advanced to Step 5 of that Codex procedure and
forwarded to the comr ssion with the recomendati on
that it be adopted at Step 8, which is the fina
step, with the onission of Steps 6 and 7.

So that nmeans, once considered by the
conmi ssion, in June of next year, then if accepted
by the conmi ssion, including acceptance of the

recommendation to onit Steps 6 and 7, that Annex
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wi |l then be adopted as part of a Codex standard.

The full Codex guideline and the
princi pl es have been forwarded, as well, to the
commi ssion for consideration at Step 8 of the
procedure.

[Slide.]

Finally, since, having cone from Canada, |
believe | would be remss if | didn't give you at
| east some insight into sone of our thinking in
regard to sone of these pieces because, we, too,
have been thinking very hard around the issue of
allergenicity and continuing to enhance the
addressing of allergenicity in our guidance.

We have undertaken a couple of initiatives
that I would note. One, in Novenber of |ast year
we held an international workshop on ani mal nodel s
for the detection of allergenicity and, fromthat
wor k, we have continued to integrate into the
research programin the Food Directorate in Food
Canada where | work sone research initiatives
regardi ng the issue of nopdels.

W are, as well, pursuing sonme research
partnerships with regard to new tools for the
assessnment of longer-termhealth effects including

t oxi col ogy where, in particular, we are focusing on
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the i ssue of whole foods and bi ol ogi cal markers of
rel evance in toxicological assessnent so as to
enhance the toxicol ogical testing elenment of our
assessnment strategy.

You may have taken note that the Roya
Soci ety of Canada, at the request of our
departnment, along with others, had formed an expert
panel which provided us with recommendati ons so we
are now in the process of updating our guidelines
for the safety of assessnent of novel foods. W
expect to have a draft in consultation in the fal
which will take account of those reconmmrendations as
wel | as the gui dance by Codex.

W are a bit ahead of the ganme in that
Codex has not formally adopted them but we have
been appropriately inpressed with the work
acconplished in Codex and so we believe that, even
Wit hout their adoption, there are interesting
el enents presented in the Codex gui dance that we
would Iike to see brought into our strategy earlier
rather than later.

We are al so doing some work on gui dance
for transgenic animals which, hopefully, we wll
have open consultation later this year, but that is

not particularly relevant to this discussion so
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won't take that any further.

So, M. Chairman, | will be nore than
happy to try to take questions.

DR. BRANDT: Thank you.

Let me remind all of you that tonorrow, on
Question No. 1, that they are seeking advice has to
do with the Codex because, specifically, every
nati onal governnent now has to address it totally
i ndependently, as it were, because it is not
i mposing rule.

So Question No. 1 that we will be talking
about tonorrow, as listed in your two-page
docunent, will be addressing that specific thing.

So let's go to questions.

Questions of Clarification

DR. GURI AN- SHERMAN:  Doug Guri an- Sher man.
Two questions. One is, could you clarify a little
bit what the steps that the current process is at
and are there provisions in Codex to nodify a final
decision. Do | understand correctly, the task
force has reconmended to Codex to accept the Annex;
is that right? And then what is the procedure for
the full Code conmittee? Can they nodify it? Can
they just accept or reject? That is the first

guesti on.
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The second question is, going back to the
5 and 6 contiguous am no acids, did the FAO-did
the task force decide--1 want to be cl ear about
this--that, if you set eight amno acids as the
limt, that you could miss active epitopes. So
then the question becones how do you justify the
fal se positives? Either the greater false
positives for six or the greater fal se negatives
for eight? |Is that an accurate assessnent of what
FAO deci ded?

DR. MAYERS: Let nme take the first one and
then, if | don't renmenber well enough, renind ne.
In terns of the procedure, the conm ssion will have
the flexibility to adopt based on the
recommendati ons or to not adopt. That is why they
are the conmi ssion.

They also will have the flexibility to
make decisions in between, if you would, in that
they m ght ask for further consideration of
specific issues. That will be challenging, given
that the commission will be nmeeting after the
mandate of the task force itself is conplete. That
nmeans that there won't be a body to refer that work
to, but that doesn't mean that the commi ssion has

to adopt the guidance whether it be principles, the
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gui delines, or, specifically, the Annex.

In terns of the step procedures in Codex,
the procedures are there to ensure that there is
appropriate input from del egations. So, along that
path, certain steps of the procedure involve
consul tative mechani sms. One consultation
mechani sm has been engaged and the proposal to
elimnate two steps would renpve one of those
consul tative mechanisms. It hasn't renoved all of
them but it would renove one.

In terns of the other issue, in terns of
t he wor ki ng-group di scussi on around the contiguous
am no acids, there was sufficient recognition that,
wi thin the working group, we didn't have enough
i nformati on around the inpacts to fix a specific
nunber, nor did we have sufficient tinme to analyze
the issue sufficiently deeply to propose a specific
nunber, that the issues of false positives and
fal se negatives were both rel evant.

So there wasn't a sinple balancing of,
well, we might hit it or we mght not. It was
sinply a recognition that fixing a specific nunber
with the current know edge woul d be inappropriate
at this time and so, therefore, the proposal that,

i nstead, the approach taken for an individua
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conpari son would need to be defended, based on the
nature of the conparison, itself, and the product
under consi derati on.

DR. BRANDT: O her questions?

DR. KAPUSCI NSKI :  Anne Kapusci nski. You
seemto indicate that there is a clear distinction
bet ween the wei ght-of-evidence strategy and the
decision-tree strategy. Wen | reviewed the
docunents we have about this Codex endeavor, it
seenmed to ne like the two go hand-in-hand. It
| ooks like the decision tree is just a way of kind
of visually showing the order in which you dea
with the different Iines of evidence so that then
you do actually consider the whole weight of
evi dence.

So am | m ssing sonething?

DR. MAYERS: | don't think so. | would
share your interpretation. The only challenge with
the decision tree wasn't the questions that are
posed. It was the fact that it identified yes/no

answers. Sonme of the answer are going to be nade--

DR. KAPUSCI NSKI: Are not flexible; right.

DR. MAYERS: So that is really the issue.
DR. KAPUSCI NSKI: | have one nore

guestion. 1In at |east one of the Codex docunents,
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| think it was the joint FAQ WHO expert
consultation, there is a lot of talk in there about
suggesting further study for postnarket
surveillance and nonitoring.

Since it seems to be couched nostly in the
general |anguage of suggestions and rating sone
i ssues to be considered, what do you think will
happen after the CAC neets in 2003 regardi ng that
particul ar issue?

DR. MAYERS: The issue of postmarket
surveillance is dealt with quite specifically in
the principles docunment, in the FAQ WHO expert
consul tation, being an expert consultation, it
provi des recomendation while the Codex has the
responsibility for the standard setting.

So the language in the Codex principles is
nore specific. It recognizes that postnarket
surveillance nmay be a very valid tool where a
speci fic question is identified and the strategy
for postmarket surveillance is designed to respond
to that question.

What it doesn't do is it doesn't sinply
propose that postnarket surveillance always be
applied for every product.

DR. GURI AN- SHERMAN: | have one npre
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question. This is Doug Gurian-Sherman. Back to
Anne's question of the decision tree versus weight
of evidence. | have heard some definitions of the
decision tree that suggest that, of course, | think
there is pretty wide recognition that, let's say,
with the digestibility assay, if you get stability,
it doesn't nean that sonething is going to be an
all ergen or vice versa

So that is a maybe answer. But | think,
in ternms of decision naking, some definitions of
the decision tree suggest that, if you got a
certain answer, that we be a no-go on the product
whereas, in weight of evidence, you are considering
everything and putting them altogether and saying,
well, we got this answer for this and this answer
for this. Based on our understandi ng of all of
these together, we nmake this decision. |s that
correct, because that is certainly a difference
that | have heard debated and that there is a
certain ampunt of concern about, | think, in the
consuner conmunity.

DR. MAYERS: | think there are a range of
interpretations. That is part of the chall enge
with trying to sinplify a conplex assessnent

strategy in a pictogram But, a pictogramis very
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power ful because it gives you insight. Personally,
| ama bit torn. | like the sinplicity of
understanding the totality of what you are trying
to do that a pictogramrepresents.

| do get concerned if the interpretation
then becomes so rigid that we forget that we are
dealing in a scientific endeavor with questions
that don't always |end thenselves to a sinple
cause-effect response especially if we are dealing
with something like the results of a digestibility

assay.

DR. BUCHANAN: This is Bob Buchanan agai n.

Assunming an anple international serum bank, is
there sone way that targeted serum screening can
give information as to whether or not a protein to
whi ch human popul ati ons have not been exposed in
their diet, dietarily, can be assessed to be an

al I ergen?

DR. MAYERS: That is a great question. |
think there are people in the roomwho are probably
way better than | to answer that because that, in
itself, is, | think, a very interesting and
significant debate. But | certainly hold sonme hope
that targeted serum screening will give sone

insight. | don't knowif it will answer that
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question but | think it certainly can contribute
effectively if there is a good bank of sera agai nst
which to challenge a particular protein.

But | certainly don't have the expertise
to take that particular debate to its fulfillnent,
| don't believe.

DR. ATKINS: Dan Atkins. You nentioned
that the stepw se approach was a bit nore
cunmbersone. We tal ked about six versus eight am no
acids. But we are not challengi ng peopl e anywhere
here. Part of the thing that concerns nme about
that is that, if you take, for exanple, fruits and
veget abl es, if your RAST assay or ELI SA doesn't
incorporate all the allergens, or they are
different in fresh products, now you are going to
have a negative test, you are going to open this up
to everybody, and there is a population that is
going to react to that and you are going to mss
themin your whol e process.

So, are food chall enges going to be
i ncorporated in here at sone point before we
rel ease this into the general population or not?

DR. MAYERS: Wen you say "food
challenges," | had to respond with a question, but

who are we going to challenge?
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DR. ATKINS: You have a popul ati on that
you are going to say they are inportant enough you
are going to look at their serumto see if they are
allergic to the product, so why wouldn't you
chal l enge them for exanple?

DR. BRANDT: Renenber that that is a point
you can really raise with the FDA because each
country is going to have to nake that decision. It
is not going to be an issue that that task force or
the Codex or the WHO or the FAO is going to decide.

DR. ATKINS: What they did was they
dropped out the challenges of individuals in the
first study and then they went away fromthe step-w se
approach to the wei ght-of-evidence approach
whi ch neans you can say, well, we, as a group, want
to discount this data because we don't think it is
that inportant. Wuld you get the sane if you had
several groups? Wuld you get different opinions?
How do you defend that to the public. How do you
explain that to the public? It is okay this tine?
It is not okay that tinme? It is going to nmake it
har der .

DR. BRANDT: It is advice, though, that we
can give the FDA about further steps.

One nore question and then we are going to

206
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DR. ASTWOOD: Jim Astwood here. | was
going to follow up on Dan's question. Just for
clarification, in the original '96 and in Year 2000
FAQ WHO expert reconmendations, the food chall enge
appeared and was recommended in cases where the
source of the gene was from sonethi ng known to
cause allergies.

So the debate is around whet her that
should be in or out. As a practical matter, | am
not aware of any product, and Dr. Maryanski could
confirm that the FDA has consi dered where such a
gene has actually be put into a crop and a petition
has been nmade on it. So there is a certainly
el enent of hypothetical consideration there, but it
is an inportant point.

DR. BRANDT: GCkay. W are going to neet
again at 8:30 tonorrow.

[ Wher eupon, at 3:50 p.m, the proceedi ngs
were recessed, to resunme on Wednesday, August 14,

2002 at 8:30 a.m]



