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PROCEEDI NGS
Call to Oder

DR. BRANDT: Menbers of the Subcommittee,
you have on your table copies of the slides from
the presentations yesterday, as well as copies of
slides fromtwo of the presenters today.

I will remind the four public speakers
that we are going to begin at 9:45 with Ms.
Maci nt osh foll owed by M chael Hansen, followed by
Gary Bannon, followed by Bill Freese. | would
remnd all of themthey have 10 m nutes, period, at
whi ch point | bang on the gavel and the trap door
opens and you wind up in contan nated food.

DR. LEHRER: Is there any opportunity to
ask questions or not?

DR. BRANDT: No. |If you are going to ask
guestions, we have a break right afterwards. You
can talk to them during the break.

Dr. Jones is apparently ill and isn't
here, and so she is being nmore or |ess replaced by
the inimtable Dr. Maryanski, whom| amtold wll
be very brief.

FDA Food Bi ot echnol ogy Updat e
Dr. James Maryansk

DR. MARYANSKI: Good norning, M.
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Chai r man.

Yes, Dr. Jones cannot be here today, so we
are going to do a slight nodification of her
presentation, but | think we will still cover the
i ssues for you and give you plenty of food for
t hought, so to speak.

| am going to do two things this norning
in a briefer amount of time than was schedul ed for
this presentation. One, | amgoing to spend just a
few m nutes giving you a little background on sone
of the recent events and things that are happening
now rel ative to biotechnol ogy at FDA.

This is just part of our attenpt to give
you background information to help you understand
who we are, what we are doing.

[Slide.]

There have been several activities
recently, sonme of which are conpl eted, one of which
is conpleted, others are just begi nning, so we
t hought that it would be useful to tell you about
some of these very briefly, not going into any
detail, but the idea is to |let you know about these
activities because it is quite likely that there
wi |l be aspects of sone of these activities that we

will want to discuss with the subcommttee at sone
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future tine.

The General Accounting Ofice, GAO did a
study on FDA' s procedures for eval uation of
bi oengi neered foods over the past year and they
have published the findings of their report My
23rd. That report is available on the GAO web
site, and we can, of course, give that information
to you.

The interesting thing about the report,
they | ooked very carefully at our procedures. They
actually went through a nunber of files word by
word. They also talked to various individuals both
i nside and outside of FDA, and the object was to
see if we were basically follow ng the procedures
that we have set out for these foods and if those
t hi ngs woul d be reasonabl e.

| think they found that overall, we
actually were doing a good job. They did, of
course, make sone recomendations, and that is the
part of the report that you will find nost
i nteresting.

They were basically a recommendati on, one
reconmendation is that FDA, of course, does not
receive all of the information about these

products, and they thought that it might be a good
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idea if at |east on sone basis, FDA would go out
and actually visit a conpany or request all of the
i nformati on fromthe conpany and actually check it
to be sure that the information did support the
concl usi ons that had been given in the

consul tation.

We agree with that reconmendation. W
actually had a simlar thought in our proposed
notification rule, so that is sonething that we
feel would be useful.

Their second reconmendation to FDA was
that they felt that our nmenmps that we place on the
web now, that describe our evaluation of the
products, could do a better job of explaining to
the public what our decision is, and we al so think
that that is a reasonabl e reconmendati on and wil |

be | ooking at that.

So, we have these two recommendati ons from

the GAO that we will be looking at. | think that
is sonething that you may find that report

i nteresting.

Just on August 2nd, the Ofice signed sone

t echnol ogy policy, announced new work basically.
They announced that the federal agencies were

initiating sone actions to ook at field testing
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requi renents and early food safety reviews for
crops that are under devel opnent.

These are crops that are in the early
st ages of devel opnent, they are not through all of
the regul atory steps, but because of pollen
transfer or because of seed mixing, it is possible
that these crops that have not been through the
full regulatory process could becone conponents of
food at sone point on an intermttent basis.

So, the agencies are proposing steps to
deal with that issue, and FDA's piece of that is
that we will be devel oping draft guidance for crops
that are intended for food use for developers to
come in for an early food safety assessnent, and
that assessnment will focus on the proteins that are
new in the foods particularly with respect to
potential allergenicity because, as you heard
yesterday, we can't set a threshold for a low | eve
of a protein that would be safe, and so we want to
make sure that even these internittent |ow |levels
of proteins would be safe in food and there will be
no disruption of the food supply because snal
anounts may be detected in sone foods at sone
particular tine.

So, that is something we will be doing
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wi || be devel opi ng that gui dance over the next
several nonths.

Anot her study which is just underway is a
study that is initiated by the National Acadeny of
Sci ences National Research Council, and the counci
has a Comm ttee on Agriculture, Health, and
Bi ot echnol ogy, and that comrittee is initiating a
study sponsored by FDA, EPA, and USDA on uni nt ended
effects that occur in plants and their possible
implications for the food, so this is getting at
this question of can sonething unexpected happen as
a result of the genetic nodification, what are the
steps being taken to ensure that those do not
result in public health problens in the food and
are there ways that that process could be inproved.

So, they will be | ooking at reconbi nant
DNA- deri ved plants in conparison to conventionally
derived plants to try to sort out this issue of
uni ntended effects. So we think that is a very
i mportant study and that will be ongoi ng probably
for the next year or so.

We have al ready di scussed the other itens
on this slide, so | think ny purpose here is just
to kind of give you a heads-up of sone other things

that we are working on that you nmay be hearing
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about, so you are not surprised about these things
if they show up in the news or you hear about them

DR. BRANDT: Do you want to go ahead and
do your summary?

DR. MARYANSKI: You want ne to do ny
summary? | have another slide, sir, that | need to
do.

DR. BRANDT: Ch, before that?

DR. MARYANSKI : Yes.

DR. BRANDT: Ckay, | am sorry.

DR. MARYANSKI: How about three slides,
can | squeeze three slides in, M. Chairmn?

DR. BRANDT: Yes, sure. | amjust going
by what you told ne.

DR. MARYANSKI: | know, | have to be very
careful here.

[Slide.]

The presentation that was schedul ed for
this nmorning by Dr. Kathleen Jones was one where we
were going to talk to you in nore detail about sone
of the issues that are being discussed in the
scientific conmmttee related to the assessment of
allergenicity, and these are issues that we wll
have to be taking into account, as well

These are issues that deal with how we

10
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assess the sequence of the protein, the issues
around serumtesting, the use of aninmal nodels, the
use of degradation of these paraneters. | think
you have heard a good deal about these already.
They are al so discussed in the background paper
which is in your packet. | believe it is No. 6.

This is the paper that FDA has prepared
and Kathleen was the primary drafter with a | ot of
hel p from various scientists in the center, but the
second half of this paper deals with issues that we
wi |l have to be thinking about as we devel op our
draft guidelines.

| thought that instead of going through
her tal k before you, because | am not an
i mrunol ogi st as she is, so | think that what | wll
do is go back to the decision tree that Dr. Mayers
showed yesterday to give you a sense of our
t hi nki ng about the decision tree, so that you have
alittle bit better understandi ng of how we have
cone to where we are in the Codex and what our
current thinking is, so that it will help you in
your di scussi ons.

If you recall, this is the decision tree
that was evol ved by the task force in Codex based

on the earlier information and ot her decision trees

11
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that had gone before. | amsorry, | want to back
up, that is not correct. This is the Expert
Consul tation decision tree, because we do not have
a decision tree as part of the Codex guidelines.
But this is the decision three that was
devel oped by the Expert Consultation that was used
i n devel opi ng the Codex guidelines.
The decision tree was first published by
ILSI, as you may realize fromthe background
papers, so decision trees have been part of this
t hought process for sonme tine, and | think, as Pau
al luded to yesterday, we do |like to have a visua
ki nd of representation as a key to help us in our
work. So, there was a lot of interest in

continuing the idea of the decision tree.

One of the things that we felt was that it

is useful to have a decision tree, and we are
certainly not opposed to it. Wat we found is that
there are certain things that have not nade us fee
confortabl e about any of the decision trees we have
seen to date, and | will explain sone of those to
you.

VWhen we decided to initiate the Codex
wor k, we thought that the priority, the first work

shoul d be given to developing the text of a

12
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gui del i ne, put down on paper what we think is the
best gui dance based on the science as we understand
it.

Then, if we can derive a decision tree
fromthat, then, we would do that. Now, we did not
have tine in the Codex process to get to working
out a decision tree based on the guidance, so the
sense | amtrying to convey to you is FDA is not
opposed to a decision tree, nor do we think it is
necessary to have one, but it could be useful if
one coul d construct one that would work in a way
that woul d satisfy the needs for providing
gui dance.

Let me be a little nore specific then
about sonme of the things that we observed in this
particul ar decision tree. One of the things that
it does is that this consultation resolves some of
the problens that had been in earlier guidance
docunents and deci sion trees.

For exanple, it gets away fromthe idea of
what is a common food allergen versus a | ess common
food allergen. W don't have to address that issue
anynore, and that is very hel pful.

The other thing this decision tree does is

it gets away fromthe idea of directly addressing
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human chal | enge studies, and that is sonething that
is very problematic in many circunstances. For the
| arge part, people are really not inclined to want
to use those studies on a routine basis, so it gets
away fromthat.

So, there are a nunber of things that the
expert consultation did that resolved issues that
it was asked to look at. Wien we |ook at this, you
can see there are a lot of yes or no's here in
terms of what one would decide and even early in
the process, |leads you to concl usions about
somet hing being |ikely allergenic.

VWhen we nake evaluations, | think it is
nore |ike we don't have a litnus test. You know,
it wuld be nice if we did, we could just put the
pi ece of paper in, it would turn either pink if
it's a no and blue if it's a yes. W would |ike
that. We don't have that. W have to meke
judgnments, and in sonething |ike that,
digestibility, there is always a question of how
di gesti ble and what are the conditions, and so
forth.

So, we find that that is the reason for
wanting to take into account a nunber of different

ki nds of information and to have sonme flexibility,
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and not to necessarily just stop at the point where
sonet hi ng about the sequence seens to be sinilar to
an allergen, and not ask any further questions, so
we felt that that was too rigid in the sense of the
deci sion tree.

The other thing that is in the decision
tree are sone new things. W have here targeted
serum and the use of aninmal nodels as for exanple,
and things that we know are under devel oprment and
there is a lot of interest in that, and we are
interested in those areas.

Qur sense has been up until now, is that
t hese have not been fully worked out in ternms of
devel opnent, in ternms of research, to the point
where we can use them for regul atory purposes.

We were a little unconfortable with
actually having a decision tree where things flow
t hrough these where there is an expectation that
one woul d al ways do these for every protein. W
have seen, of course, alnost 20 proteins to date.
We are confident about the evaluations that have
been done by those, that have not gone through sone
of these steps.

It is not clear to us whether those would

add, whether they woul d be necessary, and | am not

15
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trying to make judgnments. | don't want to nmke
judgments here about this, | amjust trying to
convey to you what our discussion was in |ooking at
t hese decision trees.

So, that was the reason that we thought,
well, let's set the decision tree aside. W are
not rejecting it, but let's set it aside, let's go
back and | ook at all the information and experience
that we have had and then work in the Codex process
to develop the text, and then fromthat text, then,
we can derive a decision tree, that would be even
nore hel pful, but we only have so nuch tinme in the
Codex, and so we didn't get as far as a decision
tree.

But | hope that gives you at |east a
little sense of how we have | ooked at this.

| just want to say a little bit about the
i ssue of weight of evidence, because we are aware
that there are already beginning to evolve
different interpretations of this and it's no
wonder, when you think about the words one can see
that there is a potential for that, and we would
like to avoid confusion. W would like to have it
be clear what we nmean if we use that term

We had confusion on a termwe used in the

16
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past, "substantial equival ence," that sone of you
may be famliar with, and there was a neaning that
was associated with it, but, in fact, if things are
not really clear, people will interpret them
differently and understand themdifferently. So we
woul d i ke to have whatever draft gui dance we
devel op be as clear as possible.

Wei ght of evidence in our mnd is
something we do all the tinme in the food safety
assessment arena. When we are asked to eval uate
sonmething, it kind of gets back to the litnus test,
we don't have a litnus test for nobst things. W
have to evaluate a nunber of different kinds of
i nformati on.

That does not nean that if there is one
test that suggests that something is an allergen,
and there are three or four tests that suggest that
it is not, that we say, well, the weight says that
it is not. That is not the way we woul d neke the
judgment, we sinply would not do that. One test
could be the one that would sink the ship, so to
speak.

What we do have to do is nake a judgnent
about whet her any data that suggests sonething

could be an allergen, is strong enough and
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meani ngf ul enough, and we realize that that is not
the sort of kind of digital answer that woul d nmake
us feel nobst confortable, but npst of the things we
do in food safety and bi ol ogical science is we w nd
up having to nake judgnents.

So, that is really what we nean by "wei ght
of evidence," it is nore taking into account al
the information, and that is why the Codex is
structured in a way that there usually are certain
nunbers of tests that are done in the first
evaluation. W don't just do the sequence and stop
t here.

So, the idea is that there will be several
di fferent pieces of information, and that one
shoul d | ook at all of that. Any one of those m ght
be enough to say no, it's tine to stop here, this
is possibly an allergen, but it my be that that
woul d not be the case.

In terns of devel opi ng our draft gui dance,
then, this is draft guidance and what we will be
t hi nki ng about is devel oping a docunent that will
put forward what we think are the practices based
on current science, that will provide industry with
the guidance to address this issue in a way that is

scientifically adequate to assure the safety of
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t hese products.

This is guidance,

regul ati on.

we put down the specifications for safe use.

very rigid, it

Gui

this is not a

In regul ations, we codify sonething,

is very difficult to change

It is

19

dance is different. Guidance is non-binding on

the agency, it is non-binding on

i ndustry, and it

is witten therefore in a way that

does not say thou shalt do this particular test.

So, we will use words in guidance that

Met cal f e.

bot her Dr.

He has said quite clearly that the Codex,

for exanpl e,

nunber of pl aces,

Codex is also guidance, it is not binding on

countries.

So,

we will exam ne the Codex guidance and wil |

bot hers hi m because it says "may" in a

what will happen is for

but that's a gui dance docunent,

each country,

devel op

its own use of that guidance or not use depending

on the case,
something in

| east genera

uniformty in the approach and therefore an

under st andi ng anong countries about

a particular

but the goal, of course,

is to put out

gui dance that people do agree to, at

ly, so that there will be sone

issue in this situation,

t he

how t 0o approach
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assessnment of potential allergenicity.

When we devel op our guidance, it also wll
be a docunent that is not as rigid as a regulation
It is sonething that will go out for public
comment, that is part of the process, and at sone
point we could nake it final or it can just renmin
as draft gui dance.

This is an area where we all know the
science is evolving, that thinking is evolving. |
will be very surprised if the issues that we are
t hi nki ng about today are resolved before | retire
fromFDA. | don't think that is going to happen,
but I think what we need to do is cone to a point
where we can at |east say this is our current
t hi nki ng, and that is what guidance is from FDA

It is our current thinking at the tine,
and we issue gui dance, so that industry has the
benefit of our thinking and the public understands
what our thinking is, and the guidance has the
advantage that we can nodify it fairly easily
t hrough the public comment process if we feel that
we need to in the future.

So, that is the goal that we are here for
and | think that is the comrents that | would |ike

to make this nmorning, M. Chairman, if you want to

20
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entertain questions now or later, it is up to you.

DR. BRANDT: Any questions, anybody? Yes,

Questions of Clarification

DR. GURI AN- SHERMAN: | guess that | want
to start with the GAO report, which | think | would
like to clarify sonmething about it because | was
one of the consultants on that report and | think
it is frankly quite msleading in terns of the
representation on that report.

Most of the people that were consulted are
four compani es. There were two consuner groups
supposedly consulted. | know the other consuner
group had very little input, and nost of our input
was i gnored.

We have nmade that clear in other fora, but
| think that anybody who reads that report should
understand, at |east from our perspective, as wel
as consultants on that report, that it did not
adequately represent consuner opinion.

| am sure beyond the couple of consuner
groups that were consulted to sone extent, there is
a lot of opinion from other consumer groups that is
nowhere in that docunment. So, | think if you read

t hat docunent, you should read it with that

21
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per specti ve.

There are a couple other issues. One of
the things that you nentioned in that report was
that the GAO revi ewed several of the subm ssions.

I think they said they reviewed five of them
They, by their own, at least in discussions with
me, admi ssion are not experts on the process.

I am not sure exactly how they revi ewed
those, but | will say that we now are in the
process of review ng 14 of those reports, and
frankly, conme to a pretty different conclusion.
Sonme of those reports are not several hundred
pages, as you said. W have several that are 10 or
20 pages, are very cursory.

Ri ght now there is no standards as far as
| can see in terns of what is submitted to FDA
Sonme of themdid no statistical analysis for many
things. You nentioned stability yesterday. One
typi cal way of |ooking at stability over severa
generations is to do chi-square anal ysis.

Many, nmost of themdid no chi-square
anal ysis, several did, by contrast. Sone of the
conpani es are doing a nore thorough job than
others, but there is really no standard, and

think we need to give FDA a | ot of detail about how
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they shoul d do these tests.

I think froma scientific perspective, you
know, we only have to look at Starlink. What
happened with Starlink through the SATs is that the
conpany that presented that data was criticized for
the way they did a lot of the analysis, and | was
personal ly involved in sonme of that analysis.

They used nonocl onal anti bodi es instead of
pol ycl onal, so you night not pick up fragnments that
are digested. They didn't | ook closely at
gl ycosyl ation or sone issues about whether the
protein was glycosylated that were not resol ved.

There are a nunber of things in the
procedure. | think, as scientists, we al
understand that those can make huge differences in
your outcone. | think the process right nowis so
vague and so open-ended that you can't draw
concl usi ons about a lot of the data that is
submtted. It is actually nost of the tine not
data, and | think you only have to | ook closely at
those studies to see the tremendous anmount of
variation in the quality of the subm ssions.

For the nost part, you know, we have al so
| ooked at FDA responses to those, and there is very

little response fromFDA to a | ot of those issues,
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and | can discuss a number of them

So, | think that really has to be taken
with a big grain of salt, and | think without an
actual approval process, | amnot sure how nuch can
be done because the agency does not approve of the
safety of these products, but | think as an interim
step, the agency needs to have a trenendous anpunt
of gui dance wherever we can.

I nean there are sone areas that are just
not resolved in terns of protocols, but also in
terms of decision tree, | can appreciate the desire
to have flexibility, but again because there is
uncertainty about what the results nmean, | think
there should be sone clear stops here.

| appreciate what you said about
digestibility, for instance, and there may be
situations where you have an anbi guous result, but
even fromthe studi es that have been presented,
Jims work in '96 and subsequently, several of
those that are considered stable under those tests
were digested after two minutes or eight mnutes.

I think those kind of things need to be
built in as explicitly as possible into the
gui dance, and granted they are not witten in

stone, but without it, the conpanies are largely



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

25
determining the process of howthis is done, and
they may do a good job in many cases, they nay nake
m stakes in others, and | just don't think it gives
t hem enough detail, and | think we should be doing
that or at sonme point in this process.

DR. BRANDT: O her questions?

DR. ARIAS: | have a question. The power
of any good predictive nodel, such as | assune that
this decision tree is, is reflected in the outcones
that have been tested in sone type of real-world
situation.

Now, it is clear that no one is going to
test prospective allergens in a human popul ati on,
but given the discussion that | have heard over the
| ast day, there are at |east sonme ani nal nodels for
potential allergenicity.

So, | am wondering had this nodel actually
been tested and validated for its predictive power
usi ng prospective candi dates through an ani nal
nodel systemto see whet her predicted outcones
actually correspond to what the nodel says they
shoul d.

DR. MARYANSKI: That's a good question. |
am not aware that anyone has actually done that

specifically. Certainly, this is very new as you
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can see, 2001, so this process, | amnot aware of a
| ot of things that have been run through this.

DR. BUCHANAN: Actually, with Syngenta,
with one of their genetically nodified products
over a two-year period using our system and with
the dog, which as | nentioned yesterday, there is a
hi erarchy of response.

It was an interesting study, and the
results turned out suggesting that it is not an
al | ergen.

DR. LEHRER: | had a question. You talked
about the decision tree versus the wei ght of
evi dence, and it seens to ne that sone aspects of
t he decision process |lend thensel ves, our decision
tree lends itself well to that, whereas other
aspects may fit in better with the wei ght of
evi dence.

Do you think that some type of conbination
of these processes, of these approaches is
reasonabl e?

DR. MARYANSKI: | would not want it to
come down to a question of should we have a
decision tree or not have a decision tree. | was
one of the skeptics back in 1992 when Dr. Call from

our center, when we were putting together the '92
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policy, said hey, we can do sone decision trees to
expl ain this gui dance we are devel opi ng.

Anot her col |l eague and | thought, oh, no,
we will never be able to do that in a way that will
not raise the kinds of issues that--but she
managed, and obviously, by the time we all pitched
in, we have decision trees in the '92 policy, |
think that they have been useful, so |I do think
deci sion trees can be useful, and it could be that
ei ther aspects of this could be done as a decision
tree or all of it depending when one has the
opportunity to really sit down and think about it.

DR. LEHRER: Al so, do you know why
sequence honol ogy was put first in this process as
opposed to using specific serumtesting?

DR. MARYANSKI: | was not involved. This
is fromthe expert consultation, so Dr. Metcalfe
woul d be a better person to answer that. | really
can't answer that.

DR. LEHRER: One |ast point that Jonathan
asked concerning ani mal nodels, | think you raised
a good point. | think that the problemis that
these nodels are currently being validated. You
really need to validate them before you take it to

that step, and | would inmagine or I would hope soon
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that some of themw |l have reasonabl e validation
in ternms of reflecting the human experience, so
they could be used for that.

DR. ARIAS: May | make a comment? My
understanding is that the cosnmetic industry for
many years has been validating ani mal nodels for
allergenicity and for organic materials now |
don't know if that would be consistent with the
proposed expression of transgenic proteins, but
nonet hel ess, ani mal s have been | ooked at.

In regards to ny specific comment here, is
that if we are considering adopting as part or at
| east recommendi ng the adoption to FDA of part or
all of this decision tree--

DR. BRANDT: We don't have to do that
t oday.

DR. ARIAS: Yes, | realize that, but |
mean if that is one of the issues on the agenda,
then, clearly we need to know nore about the
i ssues, the power of this nodel and whether it is
predictive. | think that is going to be a key.
You can't adopt a nodel wi thout knowing its
potential predictive outlook.

DR. LEHRER: They may have been using

ani mal nodels for many years. There is a | ot of



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

guestion about the validation of those ani ma
nodel s frankly, and particularly for allergy and
especially IgE anti body responses that we are

|l ooking at. | think they look at irritant type
responses. They nmay call it validation for
allergy, but I amnot so sure it is.

DR. KAPUSCINSKI: | guess | would like to
make three conmments. Last night | sort of
revisited all these docunents again and one thing
that really struck me when | read the entire
FAOQ' WHO joint report is that we really can't | ook
at this decision tree just alone, we really do need
to read all the supporting docunentation.

When you read that, you see that this is
really neant to be a guide for sort of thinking
t hrough systematically and al so in what order you
consi der doing these tests, but then the supporting
docunentation is really critical and | would argue
that it is very sinmilar to what | inmagi ne you would
be |l ooking for in the guidance docunent.

It has all the caveats, all the
suggesti ons about, you know, it lays out the pros
and cons of the different nethodol ogies, different
in terms of the state of the art, suggestions about

ways to address them
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| think that is that, | nmean fromny
perspective and fromny experience with risk
assessnment net hodol ogi es and a | ot of other areas,
not only in other aspects of biotechnol ogy, but
al so other technol ogy assessnents, this is a pretty
proven way of noving forward.

I don't actually think that there is this
big a di sjunct between this decision tree and
starting off with witing a gui dance docunent. It
seens to nme that expert consultation would probably
use that integrated approach, and it really cones
out clearly when you read the entire docunent
rather than | ooking at the decision tree al one.

My second comment is that it struck ne as
I was | ooking at the righthand side of this
decision tree |l ast night and then again hearing you
talk this norning, that what | am sort of hearing
you say is that you would like to have the
flexibility to, for exanple, not just stop if you
get a positive response in the sequence honol ogy,
and | have to just stop there and go automatically
to that decision of likely allergenic, but like to
have the flexibility to do other testing.

That would be a very easy thing to do, a

fairly sinple nodification of the decision tree,
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but still be able to hold onto I think some of the
el egance of what is in here right now, and woul d
sinmply be to create another arrow and give the
option that you can either, after doing the
sequence honol ogy, choose to reach the decision
that it is like allergenic or proceed to the next
test, which would be targeted serum screen, and you
could al so add anot her arrow between targeted serum
screen and the |ast box, which conbines pepsin

resi stance and ani mal nodel s.

Again, if you | ook through the published
literature on risk assessnent methodol ogi es,
decision trees are often designed, so that there
actually is an option in the sense that burden is
pl aced on the user of the tree to decide how nmuch
nore testing do they want to do, and if you gave
that option, | think it would also fit with the
notion that FDA may want to cone out at the end, in
t he gui dance docunent, saying if any one of these
tests gives a very strong positive signal, that is
enough to sink the ship, but give the users the
flexibility of conmbining tests.

My final coment has to do with this
concern that all these nmethodol ogies are stil

bei ng devel oped, there is a need for inproved

31



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

32
val idation, et cetera. Again, that is not unusua
to this particular area. W deal with this in risk
assessment all the tinme.

I would argue that that is exactly the
reason that we need, nunber one, a fairly
systemati ¢ nmet hodol ogy that everyone can | ook at
and say, oh, yes, this is the steps we should go
through with all this docunentation to kind of add
the devil in the detail stuff.

Then, we do need sone sort of surveillance
and ongoi ng research after things get approved, so
that we can |earn and, over tine, inprove the
nmet hodol ogy, but we obviously can't just stop in
our tracks and not do anything until the
nmet hodol ogi es get inproved, but | think this
actually gives you, using this tool conbined with
surveillance on any kinds of products that get
approved where there may still be sone questions
and conmbined with research, is the way to nove
forward.

DR. ARI AS: Anot her question regarding the
deci sion tree, analyzing sone of the sane docunents
that Anne nentioned in nore detail |ast night, as
well, | cane across the issue that right now

perpl exes me, and that is, |ooking at the decision
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tree, it is apparent that a prospective allergen
that has not been previously characterized and has
not been identified in a popul ation, because
apparently this hasn't been studied extensively for
| arge nunbers of allergens systematically
t hroughout different geographical and ethnic
popul ations, mght very well slip right through the
screen particularly one that didn't have the
antici pated resistance to pepsin that not al
al I ergens have.

So, since our know edge, as | gathered
fromexpert testinony and these docunents, is |ess
than perfect on what constitutes an allergen, and
there is many exceptions to these rules, | think we
m ght want to be careful that we don't place too
much weight in this decision tree, and as Anne
mentioned, make sure that there are other facets
that go into the eval uation.

As | nentioned before, |I think certainly
we want to try to validate as many of the
predi ctions of this nodel, but one just |ooking at
it, which is obvious, is that type of allergen that
goes right through your screen and never be
detected, right through the decision tree.

So, just nultilevels are very inportant
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for enhanci ng confidence, but each one of these
really intrinsically is flawed, and | think we al
recogni ze there is no probability coefficients
assigned to any of these, there is no quantitation.
In fact, | amnot even convinced, in talking about
sequence honol ogy the other day, a contentious
i ssue, where the cutoff is.

It sort of rem nds ne of |ooking at
nm croarray expression data, you know, what is a
clear difference in gene expression. Sone people
say 2 standard deviations, sone say 3. It is
really flipping a coin in sonme regards. The sane
t hi ngs hol ds true here.

The variety of epitopes that may be
present, for instance, in a specific allergen, that
are only recogni zed, say, by a subpopul ati on of
reactive individuals, may not necessarily be
predictive for the other allergen epitopes that
are, for instance, present in a novel protein,
perhaps a transgenic one, so we can't necessarily
rely on that, and then we have to use ridicul ously
| arge nunbers of sera in order to enhance our
confi dence.

I think these are excell ent beginnings,

but I think we have to recognize there are
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limtations. There is no assignation of
probability or quantitative outconmes in this
decision tree. So, as long as we recogni ze that
and proceed, | think it acts as a good nucl eus, but
clearly, lots nore needs to be done.

DR. BUCHANAN: For the record, | want to
menti on a workshop that was held |ast year in North
Carolina. | don't believe we have heard about
that. That was dedicated to animl nodels. It was
organi zed by Dr. Gernolec at N EHS, and
understand that that sunmmary will soon be
publi shed, and I think all of the candi dates were
covered at that tine.

DR. BRANDT: They nust have pushed dogs.

DR. BUCHANAN: In this case, the rats were
ahead.

DR. BRANDT: Do you want to do your
sunmary now?

DR. MARYANSKI: | think I am done for now.

DR. BRANDT: You are done for now.

Fol ks, we are ready for a break. W will
take a break and then we will start you all off in
15 mi nutes.

[ Recess. ]

Publ i ¢ Comrent
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DR. BRANDT: Sue Maclntosh from Bayer Crop
Sci ence.
DR. Macl NTOSH: Thank you. | am Sue

Macl ntosh and | am from Bayer Crop Science, but

today, | amactually representing ILSI. In
particular, | amthe chairman of the Protein

Al l ergenicity Technical Committee. |In the next 10
mnutes, | would Iike to share with you a little

bit about ILSI and about some of the work that we
have been doi ng over the | ast couple of years since
ILSI was fornmed.

I will start out by giving you just a
little bit of background on ILSI, if you are not
famliar with this organization, because | think it
is a rather unique organi zati on.

[Slide.]

ILSI is a nonprofit, worldw de foundation
established in 1978 to advance the understandi ng of
scientific issues relating to a wi de range of
different topics, nutrition, food safety,

t oxi col ogy, risk assessnment, and the environment.

Al'so unique to this group is that it
brings together scientists fromall realns, from
i ndustry, from governnent, from academi a, and al so

fromthe public sector to solve problens with broad
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implications for the well being of the genera
public. Thus, the funding also cones fromthose
same groups, fromindustry, from governnent, and
al so from foundati ons.

[Slide.]

I am not going to go into this nission
st atement because | am short on time, but this just
focuses on HESI, which is where the Protein
Al l ergenicity Commttee resides, is on the HESI
side, which is focused nore on the environmenta
aspects and heal th.

[Slide.]

Finally, the Protein Allergenicity
Technical Conmittee, the goal there was to advance
the scientific understanding of different rel evant
paraneters for characterizing the allergenic
potential of novel proteins and biotech products.

[Slide.]

On this slide, you know, we have a | ot of
decision trees and a | ot of discussion about
decision trees, but | only have it here to really
poi nt out that we wanted to | ook at each of these
di fferent boxes, evaluate the issues surrounding
those, and see what we, as a group, could try to

understand or nmaybe clarify using sone various
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scientific aspects.

In particular, we were interested in
trying to validate various nethods as the
di scussion earlier this norning. There are nmany
nmet hods out there, different conpani es are using
di fferent nmethods, and when we put our heads
together, we realized this and wanted to try to
devel op sonme protocols that could be validated and
could be uniformy useful, not only within the
U.S., but globally.

[Slide.]

So, what we have done is we have convened
several different expert panels with many different
acadenics and governnment people and al so public
sector, and we have cone up with this set of
different issues that we identified that was the
starting point of then narrowi ng down into specific
proj ects.

[Slide.]

I will just run through these. The first
was the need for standardization of the methods for
am no acid sequence analysis, and | don't think any
of these are going to be strange to you. These are
all topics that have been brought up over the |ast

day and a hal f.
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Uncertainty regardi ng whether |gE epitopes
are mssed by the current sequence conpari sons.

The need for standardization of the in vitro pepsin
di gestion assay. The need for scientific consensus
on additional information necessary for proteins
that would be stable to digestion.

The need for scientific consensus
regardi ng useful ness of using broad serum | gE
screens to provide a nore conplete allergenicity
assessnment. Finally, the need for nore research to
eval uate and validate animal nodels currently
avail abl e for human all ergenicity assessnent.

[Slide.]

Now, from that group, we came up with five
different project areas. One was npl ecul ar
characterization, which includes the digestibility
stuff. The sequence honol ogy and bioi nformati cs,
anot her project. Aninmal nodels to predict human
food allergy.

The |l ast two, we haven't gotten very far
in those, but | want to name them anyway, because
t hey have been identified by our group. Effect of
protein preval ence in food, and that is that
threshol d question, and finally, the devel opnent of

sera bank, another topic that was al so raised
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yesterday. Again, we have focused on the top three
so far in the last couple of years.

[Slide.]

Now, | will go through each one and kind
of give you an update on where we are.

The first on the nol ecul ar
characterization, we held an expert panel, and
those experts reconmended that we devel op a
standard digestibility protocol, and that we then
take this protocol and conduct a ring test at
multiple labs with nultiple proteins, which is the
typi cal way that we validate an assay, an
anal ytical assay.

Of course, the second item which you saw
in the previous slide, was expand the abundance
conpari son and evaluation to really understand
thresholds and if we can come up with a threshol d.

[Slide.]

Now, the in vitro gastric stability, we
actually have now carried out an international ring
study at the labs listed on the righthand side.

You will see that aside fromthe tech providers,
whi ch obviously would be very interested in this
process, we also had a couple other |abs, the

Nati onal Center for Food Safety and Technol ogy, and
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actually a couple of the FDA people are here that
conducted that study, and also the CLB Depart nent
of Allergy, which is in the Netherlands, and then
the National Institute of Health Sciences in Japan

So, it really was a very | arge study.
Thi s now has been conpleted, the ring study has
been conpleted, the data is being collected at this
poi nt, and we are now working on a paper that would
i ncorporate, of course, all the people who
performed this study.

[Slide.]

Just a little bit |ooking on the results,
in general, we saw very consistent results, in
fact, we actually were pretty surprised because
usually, aring study like this is not an easy one
to do if you have ever carried one out for an
anal ytical study, but they were fairly consistent
in the | aboratories around the world.

We did digestions of a standard set of
proteins at two different pHs, pH 2 and pH 1.2,
and while we saw a bit slower rate of degradation
at the pH 2 than at pH 1.2, it did not alter the
overal | apparent sensitivity of the protein to
di gestion.

One aspect was the gel fixing and staining
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procedures may affect the visibility of certain
fragnents, but again the apparent sensitivity of
the protein to digestion was simlar

We feel we have been successfu
establishing a general protocol, and like | said,
we are witing up the paper and we will go to an
external peer-reviewed journal to work that
t hr ough.

[Slide.]

Now, in the sequence honol ogy expert
recomendati ons, we had several different
recommendati ons focused on dat abases to encourage a
clear set of criteria and definitions for allergens
that would be placed in such a database, and
convene an expert group to actually define what
that criteria would be.

Identify all avail abl e databases with a
vi ew towards synthesizing all information including
speci al i zed dat abases, such as when we start to
understand nore about T cell epitopes, perhaps a
dat abase coul d be devel oped with those epitopes and
we coul d screen against that, and not just whol e
protein or sequences of protein.

We al so want to encourage the devel opnent

of database or databases that have |inks and
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annotations to support that data. Right now, npst
of the databases don't have |inks, so you are not
really sure why that protein was put in the

dat abase, and we would like to see a link to the
literature.

Finally, utilization of 3-D structura
data could be informative, and the exploration of
this aspect should be encouraged, and, of course,
agai n, we have tal ked about the sequences, |inear
sequences versus 3-D structures, and as 3-D
structures becone nore apparent and we get a wi der
range of them understood on different allergens,
then, | think this would al so have some val ue.

[Slide.]

Now, we have worked actually wi th ECVAM
whi ch is European Conmi ssion for the Validation of
Al ternative Methods, and they convened a group | ast
year to try to develop this ultimte allergen
dat abase.

They are at the point right now of trying
to determ ne funding for that data base, which of
course, as you can inmagine, is not just the expense
of setting up the database, but nmamintaining it and
continuing to add allergens into that database in a

very structured fashion is also a very expensive
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proposition, but | think it is an inportant thing
for all of us to have a publicly avail abl e dat abase
for allergens.

[Slide.]

The final aspect, which we have just
started really in the | ast year, was the expert
panel that reconmended that we needed a conparative
assessnment of animal nodels with allergens and non-
all ergens, which is often the part that is usually
left out. It is using a variety of exposure
scenari os.

So, we initiated the evaluation of a
rodent nodel for human allergenicity prediction
with a standard set of proteins using different
nouse strains, conparing IP to oral routes of
sensitization, evaluating results with and w t hout
the use of adjuvants, and al so conparing different
sensitization and chal |l enge protocol s using
bi oactive IgE as the primary endpoint, which is
anot her very inportant thing that we felt was very
i mportant in an ani nal nodel

[Slide.]

O course, in order to even start that
wor k or think about the work, is proteins, and that

is a very expensive and difficult aspect is to get
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a good supply of pure proteins.

We have now hired a |l ab in Europe, and we
are now having purified proteins made there. W
have chosen actually two positive controls or what
we woul d have as known al |l ergens Ara hl, Ara h2,
and al so beta-lactoglobulin, and then we al so have
a coupl e known non-all ergens RUBI SCO and Soy
| i poxygenase, and these are being purified as we
speak, and we should have them available in the
next six nonths to a year.

[Slide.]

Finally, in conclusion, allergenicity
assessnment for novel proteins and biotech projects
shoul d enconpass a conprehensi ve eval uation--1
think we all agree on that--that assesses a variety
of paraneters.

To date, no single factor has been
recogni zed as the primary determ nant for
allergenicity. So, instead, our scientific
gui dance has been to utilize a holistic, weight-of-evidence
whet her you use a decision tree or not, it
still has to be a wei ght-of-evidence of all the
di fferent pieces of data that you have, that
accounts for a variety of factors and experinenta

approaches for an overall assessnent of the
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all ergenic potential of the new protein.

Thank you for your attention and | really
appreci ate having the opportunity to share what
I LSI has been doing, and if you have any ot her
guestions, don't hesitate to cone to nme and | can
give you nore information, and al so Carl os Thonms,
who is our scientific director at ILSI for this
project, either one of us can certainly help and
answer any questi ons.

Thank you very much

DR. BRANDT: Thank you for being here.

Dr. M chael Hansen of Consumers Union. |
t hi nk we have a handout from him

DR. HANSEN: Unfortunately, | don't have
any slides or anything. |If | would have known |
could use them i would have.

Anyway, thank you very nuch for the chance
to present the views of Consuners Union, which is a
publ i sher of Consunmer Reports, to this
subcomm ttee. W feel that the Food and Drug
Administration is taking a very positive,
i mportant, and nuch needed step by undertaking an
effort to develop a protocol for assessing the
potential allergenicity of engineered foods.

We have al ready seen an exanple with the
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Brazil nut allergen that was successfully

i dentified and renoved from and devel opnent
stopped, so it never nmade it on the market.
However, with that case and also with the
subsequent case of Starlink corn, whose potentia
allergenicity was nmuch nore difficult to predict,

t hese underline the need to have a sound,

consi stent, and conprehensive assessnment protoco
whi ch, when scientific data is inconplete, errs on
the side of protecting consumer health, to be used
by all conpani es devel opi ng protocols and by al
the agencies regulating them

We feel that the guidance should be
i ncorporated in the rule on Pre-Mrket Biotech
Notification, which FDA has under devel opnent. Qur
comments are going to focus primarily on the
speci fics of what the assessnment should contain and
how it shoul d be conducted.

As | note in ny paper that | handed out,
we think the FDA can profitably draw on severa
excel | ent bodi es that have al ready given
consi deration and thought to the difficult question
of allergenicity assessnent.

I want to bring special attention to the

gl obal expert consultation that was a joint FAQ WHO
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that was held in 2001 and chaired by Dr. Dean
Metcal fe of the National Institute of Health, to
the Annex on Allergenicity to the Guidelines for
Assessnent of the Safety of Recombi nant DNA Pl ants,
that Paul Mayers tal ked about yesterday, and to the
wor k that the Environnental Protection Agency's
FI FRA Scientific Advisory Panel. Their report on
charging themwi th devel opi ng manmal i an toxicity
assessnment guidelines for protein plant pesticides
and with assessing the human safety of Starlink
corn.

The key points that | would like to
qui ckly go through is, first, we urge FDA, we think
that the protocol should be a rule, and not a
gui dance. We feel that it needs to be nmandatory
and not voluntary.

Rel ated to this, we also think that it is
very inportant to have a decision tree because we
think that in both of these cases, if you want the
confidence of the public, they need to have sone
ki nd of sense that there is a clear-cut pathway
that the conpani es have to foll ow

A problem wi th having gui dance, which is
not binding on the conpanies or with having a

general weight-of-the-evidence approach which says
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you wei gh these various things, that, to the public
| ooks like that there isn't a clear pathway.

That is why we think it is inmportant they
actually have a decision tree, so it is very clear
what data has to cone in and what you will conclude
based on those data. So, we do think it is
i mportant that you require the conmpanies to
actually do these tests, so that nmeans rather than
a guidance, it should be a proposed rule, so it is
mandatory and that there is the use of decision
trees.

We actually recommend that the decision
tree to be used is the one fromthe Expert
Consultation. W also view that all allergens,
whet her food, dernmal, or inhalant allergens, should
be used in the ami no acid sequence honol ogy
searches. This is actually recommended in the
Annex to the Safety Testing Guidelines that Codex
put out.

We also think that all the assessnent
criteria that the Science Advisory Panel, that the
Expert Consultation, and that EPA has suggested,
that is, |ooking at am no acid sequence honol ogy,
digestive stability, heat stability, animl nopdels

and certain physical characteristics should all be
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| ooked at, and as | said, these should be
integrated into a decision tree.

We also feel that you should conduct tests

on all, quote "all," quote "new y-expressed"
proteins. That is |anguage from Annex 1 of the
draft safety assessment guidelines for rDNA pl ants
t hat Codex has, and that neans not just the
i ntended transgene product, but also would include
all unintended new y-expressed proteins, that is,
the process of genetic engineering nay turn on
genes in a plant or aninal that have been
previously turned off, or the transgene protein
could interact with the conpl ex netabolic pathway
to create new proteins, so all of them whether
i ntended or uni ntended, need to go through the sane
testing protocol

We al so believe that you should require
that proteins be tested in both the purified form
and as they exist in the food that will be sold, so
also within the food matrix. W believe that the
purified protein should be extracted fromthe plant
fromwhich the food will be derived.

We do not think the FDA should allow a

conpany to test a protein as it is expressed in a

bacterial or other mcrobial source because there
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can be differences. For exanple, E. coli does not
gl ycosyl at e whereas plants often do.

So, | quickly just want to neke a few
comments on the key assessnent techniques for the
am no acid sequence honology. | would just like to
poi nt out that the old decision tree that ILSI had,
the Expert Consultation, they canme up with a
st andar di zed net hodol ogy, and that is actually
anot her inportant point is for all these assessnent
criteria, there need to be standardized
nmet hodol ogi es and protocols.

For the sequence honol ogy, what the Expert
Consultation did is they started with the ILSI
decision tree and then they updated it based on new
scientific information. \What they suggested is
that rather than use the eight identical contiguous
am no acids, and using a global alignnent, the
Expert Consultation recomended that you could use
sequence identify of six rather than eight
i dentical contiguous am no acids.

They al so suggested using |ocal alignnents
rat her than gl obal alignnents when you are
conparing unrelated proteins. They al so suggested
additional criteria, such as that 35 percent

overall ami no acid sequence honology is a cause for
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further concern, and suggested devel opnent of
dat abases and methods to test for discontinuous
epi topes including those change by gl ycosyl ation
patterns. They suggest that a very specific
nmet hodol ogy, which | outlined.

| also would like to bring up the work,
since they do refer to it, of Dr. Steven Gendel
who argued persuasively for the use of |oca
al gorithnms rather that global algorithns when
assessing allergenicity of novel proteins because
those proteins are not evolutionary rel ated.

DR. BRANDT: Three mi nutes.

DR. HANSEN: He goes on to devel op what he
calls a "biochemcal simlarity matrix," which
di vides amino acids into six classes based on
bi ochemi cal characteristics, for exanple,
hydrophilic acid, am no acids, hydrophilic basic
am no acids, et cetera, and then the alignnment of
menbers of the same class is scored as a match

The realignment was then confined to
regions of 15 to 20 anino acids in each case to
preserve the previously located identities. He
actually found by doing this that there was
signi fi cant sequence honol ogy between beta-|actogl obulin and

the Cry3A, which is found in Bt



pot at oes, and between CrylAb and CrylAc and
vitell ogenin, and he concludes, "although it is
clear that some amino acid residues are critica
for specific binding, sone conservative
substitutions may not affect allergenicity.
Therefore, it nay be

prudent to treat sequence matches with a high
degree of identity that occur within regions of
simlarity as significant even if the identity does
not extend for eight or nore am no acids. For
exanple, the simlarity between CrylAb and
vitell ogenin m ght be sufficient to warrant
addi ti onal evaluation."

So, we think FDA should use the WHO
protocol as nodified by Dr. Gendel

The only other coment | wanted to nake, |
will flip over to heat and digestibility because
those are laid out, and | just want to, for anim
nodel s, bring people's attention to the neeting on
Assessnent of the Allergic Potential of Genetically
Modi fi ed Foods, which was held in Chapel Hill [ ast
Novenber .

I want to point out that one of the people
that presented there was Dr. Katherine Sarlo, who

is a scientist at Proctor & Ganbl e. It turns out
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Proctor & Ganble, when they first started using
enzynes in their detergents in the md-1960s, they
had huge problens with workers devel opi ng
allergies, up to 50 percent of the workers in the
pl ants were devel opi ng all ergi es.

So, what they did is they were able to use
certain strains of guinea pigs and certain strains
of mice, and the particular strains that they used
were ones in which there was a direct correlation
bet ween the responses of the aninmals and the
responses in the workers. Over the years, using
those particular ani mal nodels, conmbined with
nmedi cal surveillance of the workers and
nodi fication of the environment, they were able to
drastically reduce this problem so that the rate
of sensitization dropped to | ess than 3 percent.

So, | think the experience of Proctor &
Ganbl e shows that animal nodels can indeed work,
and they can work with humans. W suggest that
perhaps the exact strains of guinea pigs and mce
that were successful surrogates for humans when
predicting inhalant allergy of proteins, may be
successfully used to predict food allergy.

We woul d suggest that if it hasn't been

done, that FDA begin such research with known food
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allergens with these particular strains of guinea
pi gs and mice.

DR. BRANDT: Your time is over.

DR. HANSEN: Thank you.

DR. BRANDT: Thank you, sir

Dr. Bannon from Monsant o.

DR. BANNON: | certainly appreciate the
opportunity to come and address the FDA on such an
i mportant topic and one that is near and dear to ny
heart, the protein allergenicity.

| cone to you probably with somewhat of a
uni que perspective, and the uni que perspective is
due to the fact that | was an academ c for 17 years
wor ki ng on food allergy, and now | am on the other
side and working with industry, working on the sane
thing, allergenicity, and it gives you a fairly
good perspective on what is going on and the
sci ence that is involved.

[Slide.]

To franme this for you, that you al ready
are aware of, there are nmany issues that inpinge on
allergy research and allergy in general. As we
have already heard, it is a fairly enotional topic.
The nunbers | have heard thrown around is in

surveys, that 25 to 30 percent of people contacted
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indicate that they or a famly menber think they
have a good all ergy.

O course, the reality of that is quite
different. W have heard that 1 to 2 percent of
adults, approximately 4 to 6 percent of children
actual ly have | gE-nedi ated food all ergies.

M xed into this, the fact that children do
have allergies and can die fromthese allergic
reactions, you have a very enotional topic that can
somet i nes overwhel mthe science and cause bad
sci ence to be done.

Additionally, there are many stakehol ders
in this particular argunent - industry obviously,
allergists, scientists, regulators, food producers,
and public, and they all have different
perspectives and they all have sonething
significant to contribute to the argunent, but they
come at it with viewooints.

Also, we are in essentially a hazard ID
node at this point in terns of our decision tree
and in ternms of our determ ning whether a protein
is an allergen or not, and we think that the hazard
I D node has worked very well, but we would like to
see it nmove to nore of a risk assessment node

which I will talk to you about in just a mnute.
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Finally, and nbst inportantly, the science
of allergy is still evolving. Even though we have
been doi ng i munot herapy for allergic disease for
al nrost 100 years, there are still basic nmechani sns
that are |lacking that we don't know, and it is
still evolving, which is why we are here today.

[Slide.]

As nost of you know, there is eight foods
or food groups that account for greater than 90
percent of the allergies. They are |listed on the
slide. The biggest take-home nessage fromthis
slide is that as you have already heard, the only
way to treat this particular disease is by
avoi dance of the food, and therefore, that is
paranmount in our mind at Monsanto. W do not want
to put allergens into food crops and put anyone at
risk.

Of course, the U S. policy designed to
prevent that unwanted or unexpected exposures to
of fending all ergens, and they do that by preventing
transfer of existing allergens or likely allergens
vi a bi otechnol ogy or other processes, and, of
course, there are conprehensive | abeling | aws for
all foods.

[Slide.]
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Now, even though that is one big category,
there are other categories. The first one
obvi ously woul d be hidden allergens, as | have just
descri bed. The other category is alteration or
gquantitative increase of endogenous all ergens, and
finally, the big bugaboo, creation of food allergen
de novo, new ones, and that is where the technol ogy
i s laggi ng behind.

[Slide.]

We have many tools currently to detect
known and potential allergens, and | have split
theminto two categories where we | ook at both
known or cross-reactive allergens using
bi oi nformatics, and you have heard a | ot of
di scussi on about sequence honol ogy, six or eight
am no aci d wi ndow sear ches.

For potential allergens, we really have
three tools - pepsin digestive fate, in vitro and
in vivo | gE binding assays, and ani nal nodels, the
| ast one of which is still under devel opnent.

[Slide.]

The tools to identify known allergens,
bi oi nformatics, are really dependent upon the
availability of high-quality clinical data

describing the of fending food and other allergens,

58



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

59
and that is absolutely paranmount, and that
i nformati on nust be available to everyone, so that
known al | ergens, proteins have been identified as
all ergens can be put into the appropriate
dat abases.

Accessibility of that data, such as the
gene or protein sequences, to assess allergenicity
is al so paramobunt, and | have given you an exanpl e
of a web site, Allergenonline.com which contains
one of the nore significant databases on all ergens.
It is curated on a yearly basis, and is housed out
of the University of Nebraska at Lincoln.

Finally, there is another allergen
dat abase out of Europe, you have heard Dr.

Macl ntosh tal k about that a little bit, that
attenpts to synthesize the clinical and structura
bi ol ogy data of what is a food allergen, and it is
still under devel oprent.

[Slide.]

The bioi nformatics, we have heard a | ot of
di scussi on about what that is and howto do it.

The source of the gene is very inportant, very
i mportant to us, known allergen source, such as
Brazil nut, we have heard an exanple of that versus

a non-allergenic source will really determ ne, by
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and | arge, what path you go down on the current
decision tree, and will decide what tests are
appropri ate.

The appropriate search criteria. You hear
M. Hansen tal k about the gl obal search, if you
will, over the entire protein, and there are
certain requirenments that are already recomended,
that is, greater than 35 percent identity over 80
am no aci ds.

The other is a small-scale search with
defined ami no acid wi ndow. W have heard a | ot of
argunment about six versus eight amino acid sliding
wi ndow. You should be aware that there are data
out there, excuse ne, that will be published this
August in the International Archives of Allergen
| munol ogy, that points to the eight am no acid
wi ndow as being the preferred in the sense that six
gives many fal se positives and the eight appears to
i ncl ude known all ergens using the corn sequence
dat abase. That should be com ng out, out of [|AAl
thi s nonth.

[Slide.]

Wel |, what do we need to do? W need to
standardi ze our tools for predicting potentia

al l ergens, need to standardi ze the characteristics
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of clinically relevant patient sera. It anmmzes ne
many tines, |ooking at particular sera and how t hey
are categorized as an individual being sensitive to
a particular food.

There is not a common way of doing that at
this point, although there is a best practice way,
although it is not always utilized, and you see the
problems with using a non-clinically relevant sera
all the tinme.

We need to standardi ze our in vitro IgE
bi ndi ng assays. In the literature, you will find
many different ways of doing our in vitro IgE
bi ndi ng assays and nmany ways in which it
interpreted positive versus negative. That needs
to be standardized.

Finally, we need to standardi ze our
prospective standardi zation predictions. That
nmeans we need to | ook at the standardization of in
vitro pepsin digestion assay and the ani mal nodels
of oral sensitization.

[Slide.]

In terns of the pepsin digestive assay,
you heard Dr. Maclntosh talk about the ILSI ring
test. That addressed a couple of issues. One was

sonme variabl es, such as the pH of the assay, and
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the other was the reproducibility of the assay.
Dr. Maclntosh did a great job of describing that,
won't go into that further

The other question that has been brought
up about the pepsin digestion assay is the
bi ol ogi cal rel evance of that assay, and a recent
publication out of ny |aboratory before | joined
Monsant o i ndi cates that stable fragnments of food
al l ergens contain sone of the i munodon nant |gE
bi ndi ng epi topes | endi ng sone bi ol ogi cal relevance
to the fact that the pepsin digestion assay appears
to be able to identify fragments that will cause
etiology of this disease.

[Slide.]

Val i dation of the oral sensitization
nodel s. | have been involved prior to joining
Monsanto with the devel opnent of two ani mal nodel s,
a mouse nmodel and a swine nodel. They used an
intragastric sensitization protocol or an IP
i ntraperitoneal protocol

VWhat we need to do are listed on this
slide. W need to have a high positive and
negati ve predicted value, i.e., clinical accuracy.
We need high correlation to clinical manifestations

of food allergy.
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We need rel evance to the oral route of
sensitization. That doesn't mean that it has to be
an oral route, but has to have relevance to the
human condi tion.

We need to be able to distinguish between
conplete and inconplete allergens. Wat that neans
is an inconplete allergen being one that can only
elicit whereas, a conplete allergen is one that can
sensitize and elicit, and we need to be able to
val i date and have avail able test materials to
val i date those ani mal nodel s.

My experience in the academc world is
nost of these ani mal nodels were devel oped to | ook
at the nechani smof food allergy, not for what we
need in the industry in terns of predicting whether
a protein is a potential allergen.

[Slide.]

We believe that there is an opportunity to
i mprove the current allergy assessnent. W can do
that by applying a risk assessnent node, sonething
t hat toxicol ogi sts have been doing for quite sone
time, to the decisionmaking process in terns of
allergenicity.

To do that, we need nore data. W are not

up there yet. W have to have threshold levels in
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terms of at least elicitation, how nmuch exposure
there is, and assign sone type of hazard ID to
particul ar outcones of the assays that | have

al ready descri bed.

The exposure validations should provide,
then, a context against which risk nanagers can
make deci si ons benchmarki ng agai nst known food
al |l ergens.

[Slide.]

Finally, | believe we have excell ent
nmet hods for identifying known all ergens and
preventing those transfers to food crops. W can
do that very well

We are refining, if you will, the old
nmet hods for predictive |ike pepsin digestion, as
you have heard, et cetera, and devel opi ng new ones,
hopefully ani mal nodels, but that are not yet
val idated, to predict potential allergens, and we
have the opportunity to inprove allergy predictions
by incorporating risk assessnent strategies to
al ready avail abl e hazard identification nethods.

Thank you.

DR. BRANDT: Thank you, sir

Now, Bill Freese from Friends of the

Eart h.
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MR, FREESE: | amBill Freese, policy
anal yst, Friends of the Earth. W appreciate the
opportunity to present comments today.

It goes without saying that the FDA' s
assessnment of the potential allergenicity of nove
proteins is only as good as the data on which it is
based. |In order to be truly science-based, any
gi ven assessnment procedure nmust rest on data that
are both accurate and adequate to the assessnent
task. Wthout such a foundation, even the best
approach isn't worth too much.

VWhat | would like to do is, in contrast to
t he kind of broad-brush treatment we have had about
FDA' s regul atory approach, | would like to look in
detail at two consultations. | have distributed
both ny comments plus the two consultations. You
shoul d have those.

The first has to do with Monsanto's Bt
corn event, MON810. |If you would turn to Appendi x
2, what | have basically done there is conpare the
FDA's Note to the File that is the consultation
docunent on MONB10, and nol ecul ar characterization
study that was subnitted by Monsanto to the EPA
This is an unpublished study, which only the EPA

has seen.
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First of all, | recognize that the EPA has
responsibility for the--1 am|l ooking at the
allergenicity of Bt proteins, but as Dr. Mryansk
menti oned yesterday, the FDA also has a role, and
that is to | ook at other possible alterations, for
i nstance, unintended effects or nutritiona
di fferences, and that is why Monsanto al so
conducted a consultation with the FDA on this crop
even though it's a pesticidal protein.

Basically, you can see in Appendix 2,
there are three basic errors in the FDA's Note to
File on MON810. | will just go through this rea
briefly. The first one is that the FDA assunes
there is a conplete copy of the CrylAb gene in the
corn, whereas, Mnsanto's study shows clearly it is
only a partial gene, and what apparently happens is
there was the transformation vector ruptured during
the transformation process and only a partial gene
was i ncor por at ed.

Secondly, the FDA assunes that there is a
NOS term nati on sequence in MON810, and, in fact,
Monsant 0o's study shows pretty clearly that that
determi nation sequence did not make it into the
corn.

It is interesting here to note that this
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NOS mi ght have played a role, according to the FDA
in directing nessenger RNA adenyl ation, so the
absence of that NOS sequence m ght have sone

i mplications.

Third, the FDA assunmed that the protein
was nature identical, that is, identical to the
native protein found in the Bt mnicrobe, whereas, in
fact, what we have is it looks |ike an odd-Iength
protein about 92 kil odaltons, about 70 percent of
the folic protoxin.

I think what this exanple shows is the
need for the FDA to demand origi nal studies, not
summaries, and in every case, not just in random
spot checks, as was suggested earlier

The second exanple has to do with Aventis
mal e-sterile corn. Basically, it produces barnase,
and barnase is expressed in the pollen and causes
the pollen to be sterile, but as we know, even with
ti ssue-specific promoters, you often have weak
expression. The barnase could possibly end up at
low levels in other tissues of the corn.

Apparently, Aventis |ooked at this.

Their nmethod for looking at this was to

say basically, was to assume that any |evel of

bi ndi ng expressed in tissues other than the anther
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woul d result in "abnornmal plant growh." So the
test was basically to ook at the corn and see if
there were any abnormalities, and that was
basically their test to see if barnase was
expressed in other plant tissues.

It seens to me that the FDA shoul d have
clearly demanded at | east an ELI SA assay to test
for barnase. That doesn't seemlike it would be so
difficult to do, and it would provide better
information. By the way, barnase is a toxin. |It's
a ribonucl ease which breaks down RNA.

That is a second exanple, in this case,
where the FDA perhaps coul d have demanded better
dat a.

A second point | would |ike to nake,
think this has been brought up a little bit, Doug
Guri an- Sherrman nentioned it. The FDA does not
reach any i ndependent concl usions regarding the
safety of a genetically engineered crop

If you look at the two Notes to File that
I have given you, if you | ook at the concl usions,
basically, the FDA nerely conveys the notifying
conpany's conclusion that the crop is not
materially different than their conventiona

counterparts, and then says basically that the
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consultation is ended. There is no affirmation
that this crop is safe, no affirmation by the FDA
that this crop is not materially different, only
conveyi ng the conpany's conclusion that this is the
case.

I think that is not at all what npst
I aymen think when they think of the FDA and their
eval uati on of genetically-engi neered foods, and |
think we really expect nmore fromthe agency. They
shoul d take a close enough | ook at these crops to
be able to say with confidence that they are safe
or at least not materially different.

Per haps one of the reasons the FDA has
been willing to say that is because they do only
coll ect summary information and perhaps don't feel
confident in making the affirmation. Again, that
gets to the need to demand original studies instead
of the summary i nformation.

The final point | would Iike to nmake is
about the exanples of |ack of coordination under
their coordinated framework. Basically, | wll
agai n use the exanple of MON810 since that is one |
amquite famliar with.

Basically, we have |ack of information

flowin two directions. One, that FDA could have
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avoi ded the errors inits Note to File if it had
just consulted with the EPA, which, as | said, add
this mol ecul ar characterization study, so it would
have been very easy.

The FDA woul dn't even have had to go to
Monsanto to request this study. It could have
gotten it from EPA, but apparently didn't do that.
The EPA, in turn, should have consulted with the
FDA during its assessnent of the CrylAb protein
expressed in Monsanto's MONB10 and al so Syngenta's
Bt 11 corn events.

DR. BRANDT: Three mi nutes.

MR. FREESE: As Dr. Hansen mentioned,
Steven Gendel, who is here, has studied CrylAb and
found simlarity, sequence simlarity between
CrylAb and the vitellogenin and egg yol k allergen
and he found the simlarity. He thought it m ght
be sufficient to warrant additional evaluation, and
unfortunately, it doesn't appear as if the EPA has
taken that under consideration.

So, it seens like there is a |l ack of
information flow in both directions, at least in
sonme cases, and that clearly needs to be worked on.

So, just to sumreal briefly since | have

about nminute, | guess, | would say demand ori gi na
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studi es, not summuaries. Errors can happen
Conpani es can either conceal information or perhaps
just fail to report things. Adequate testing
shoul d be perforned, and | don't think, well, again
t he barnase exanple | think shows that.

Then, we need coordinati on between the
various agencies involved in | ooking at the safety
of these crops and potential risks.

Thank you.

DR. BRANDT: Thank you very much, sir
Thank you for conming and for the material. Al of
you had all this material fromall four speakers.

Summary
Dr. James Maryansk

DR. MARYANSKI : Thank you, M. Chairnman.

I will be very brief. Again, we would
like to thank the commttee nenbers for joining
this conmttee. W think that we are going to have
a lot of work and interesting topics to do over the
next couple of years, and we wel cone this as the
begi nni ng of that process.

I think you have gotten the sense, if
not hi ng el se, over the past day and a half, that
there are quite a few issues here. W brought one

to you actually in terns of what we are actually
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asking you to took at.

We brought one issue to you, but | think
you have got an inkling that there are probably
some other issues that you may want to di scuss
anong yourself and with us, and that we are likely
to ask you about over the course of the next
several nonths and years. | hope that has been
i nstructive.

We have not asked you to | ook at our
policy per se or our procedures, but it is likely
that we will be asked for that, that we will be
di scussing as things go forward. W have a process
that has been through nmuch the sane kind of process
we are having here in terns of vetting it before an
advi sory conmittee before we take it forward, and
there are things about that, that sone people |ike
and sone people don't |ike.

It is an interesting process because we
don't use a process for these products that is a
full, conprehensive scientific review for every
si ngl e product, and that was a decision that we
made in 1994 based on the kinds of products and the
characteristics of those products.

So, it is very different than a food

additive approval and the process, and that is
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somet hing that you will have nore opportunity to
| earn about.

So, it is something that | think you need
to |l ook carefully at down the road. W hope that
today you can focus on the issue of our project,
that we are really beginning in the sense of
devel opi ng draft gui dance now on allergenicity and
gi ve us your thoughts to help us get started based
on what you have heard.

As we have told you, our intent is then to
go back to work to develop a draft gui dance
docunent that we will bring back to you before it
goes public.

We wi sh you well. W look forward to your
i nput, and we certainly again thank you very much
on behalf of all of us at FDA that you are willing
to engage in this process.

Thank you, M. Chairman.

DR. BRANDT: Let ne nmake a coupl e of

announcenents first. This is a process that is

just starting and all of you, but not ne, will be
able to carry this forward. | amjust here for
this one neeting as far as | know. | go back to

t he bench now

Second, taxicabs to all three airports
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will be out in front at 3:15, those you that need
transportation. | knowthere is at |least one, to
Reagan, one to Dulles, and one to BW. The rest of
you are on your own.

Questions and Di scussi on

DR. BRANDT: You have the three questions
we have been asked to address, and then we begin
with Question No. 1, which has to do with the
priorities, enphases, et cetera, that you think the
FDA shoul d be taking into consideration in their
material as it conmes fromthe Codex material that
you saw yesterday and that you have a copy of.

One other thing, all of you should have
gotten the extent of reinbursenent, a very val uabl e
docunent, so if you don't fill it out and sign it
you can't get paid.

The floor is now open. Are there
particul ar aspects of this international docunent
that you think FDA should particularly enphasize?
Go ahead.

DR. ARIAS: After review ng the Codex
docunent, it was clear that there is a substantia
i nvestment of attention to issues that have not
been anmply di scussed at this particular neeting in

regards to GM plants, and that is, the
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transformati on process itself and so for unintended
consequences.

| would note that there were severa
sections in particular that anply described sone of
t hose potential unintended consequences we have
heard through sone of the tal ks today, sone of the
i mplications of that.

I would like in particular to address the
guestions of unexpected allergenicities as a
consequence of gene insertion. It is, of course,
in the hypothetical since there are no specific
exanpl es that can be brought to bear on this
guesti on.

Yet, | think in any assessnent of the
prospects of using GMfoods, | believe that the
i ssue of the insertion of the transgene, its
uni nt ended consequences on | ocal expression of
nei ghbori ng genes, as well as the potential for
altering global expression patterns throughout the
pl ant have to be at |east addressed at sone |evel,
and the Codex docunent does stipulate the nunber of
specific steps in this process that should be
examni ned.

In particular, the concern here is that

i nsertion of a gene can influence the effects of
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nei ghbori ng genes and since the process of
transgenic insertion is, by and |arge, a random
event, although there is sone bias towards
insertion actually into transcriptionally active
regi ons of the genone, and, of course, the
attendant possibilities for howthat mght in a
nunber of cases create problenms. It is yet unclear
to me what the actual exanples are currently

t hrough industry for how those insertion events are
nmoni tored vis-a-vis the Codex guidelines.

For exanple, | would assune that all genes
are mapped to a specific locus and site in a crop
pl ant when they are put into commercial production
however, it is less clear to nme, as a consequence
of that, how thoroughly the expression pattern of
nei ghbori ng genes that could be affected by the
insertion of a strong pronoter elenent, for
i nstance, |ike the cauliflower npsaic virus 35S
promoter, which is widely used in the genetic
engi neering plants, m ght affect neighboring genes.

One, for instance, could envision such an
insertion as affecting a gene that is involved in
transcriptional control and thus having very
significant effects throughout the plant, that may

not necessarily show up as an effect on phenotype
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or on devel opnment or on fertility.

Moreover, it is also clear to ne, having
come recently fromthe neeting of the Anerican
Society for Plant Biologists that was held in
Denver | ast week, that the state of the art of
| ooking at netabolic profiles of plants is still in
its infancy. Because of this, it would be
unrealistic to expect at present that we could | ook
at global patterns, for instance, of various
nmet abolites that night conceivably be affected by
i nsertion of the transgene or expression of that
transgene and its effect on metabolism

Yet, | would think that in crafting any
gui delines for future, we should certainly consider
the prospects that unintended consequences of
geneti c engi neering should be exam ned and
t horoughly characterized within the state of the
art, clearly can't ask industry to be held to
standards that technologically are not avail abl e,
for instance, netabolonics, |ooking at netabolic
profiles.

Yet, the Codex docunent certainly does put
a rather strong enphasis on this issue, and | think
it should be one that we shoul d deliberate on

further.
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DR.

ASTWOOD: | just wanted to pick up on

Jonat han's suggestion. One of the things that was

not clear to ne in our charge fromthe FDA is

whet her the scope of the activities strictly

focused on the protein or whether we should al so

consi der recomendi ng back to the FDA, the need to

devel op gui de

ines on how to do the exact kind of

assessnment focused on allergy that Jonathan really

suggest s.

There are suggestions in the literature

about how to do that. There are exanples in the

literature of

how to do that, but | am not aware of

any specific guidance on how to eval uate whet her

t here have been changes in endogenous allergens in

the target crop, obviously, would be crop specific.

So,

whet her that is sonmething that would

fall within our charge or not may need

clarification.
i mportant top

DR.

| think it is certainly an
C.

BRANDT: As far as | am concerned, it

is certainly nentioned in the Codex. | don't see

why it is outside our charge by any neans.

DR.

GURI AN- SHERMAN:  To pick up on that,

know of at | east one case in the literature where

the different

| evel s of endogenous all ergens have
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been neasured. There is case with pepper, where
some varieties don't even have the assayed all ergen
and other levels, so there is sone begi nnings of
that, and I think it is something that certainly
shoul d be considered especially in the context
simlar to what Dr. Metcal fe was di scussing
yesterday about although we can't determnine clear
| evel s of sensitization or response, there is sone
dose response issue.

So, in that context, | think that should
definitely be considered as part of FDA' s task.

DR. ARIAS: | would like to point out that
it is not that genetic engineering per se has, as
far as the scientific community knows, any specia
ri sk associated with it conpared to other nethods,
for instance, traditional plant breeding, which as
you nentioned, Dr. Brandt, yesterday, can bring
t oget her various conbi nati ons of genones or genes
that can sort thenselves out in rather dramatic
ways.

In fact, the evidence to date shows that
the only known uni ntended del eterious effect of
novi ng genones has, in fact, been observed in
cl assical breeding situations where, for instance,

gl ycol al kal oi ds have been detected i n potatoes
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that were nmade by standard crop breeding
strategi es.

So, | want to point out that | don't think
that genetic engineering per se has any higher
degree of risk, however, since we are putting
t oget her a gui dance docunment that should | think
enconpass both intentional protein expression and
its allergenicity, as well as any unintended
effects, | think this would certainly be reasonabl e
inits scope

DR. BUCHANAN: I n the experinent |
referred to earlier, that we did with St. Janes
preparation, we asked three questions - is the
protein of interest an allergen, has the protein of
i nterest becone an allergen, and has the
transformati on process sonehow created an all ergen
in another way, and that is an unlikely event, we
felt, but possible.

In this experinment, we were able to
provi de the no answer to each of those questions.
So, | think with our protocol with the dog, we are
able to address those areas, and | wonder if it may
not be possible also with rodents, that just one
has to plan the experinment properly, but we were

certainly able to do that.
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DR. BRANDT: O her comments about Question
1?

DR. GURI AN- SHERMAN: | just woul d nake a
general coment, reiterate a point, and it has been
brought out by several speakers and others about
how FDA shoul d | ook at the guidance, and | think
t he FAO consultation has a |ot of value. Some
ot her points that have been brought out | think
have a | ot of val ue.

The FAQO, for instance, cites the Dr.
Gendel's work in its guidance as sonething that can
be | ooked at further, but | guess | would just, in
this context, want to reiterate that given the
uncertainties of some of these tests, we should err
on the side of caution in naking our decisions, and
| think that while | again understand FDA's desire
for flexibility, until we have nore certainty, when
we get certain results fromsone of these tests,
and | amthink Maryanski indicated that that would
be the case, that the product should not go forward
even though there is sonme uncertainty.

If you get a result in the digestive assay
that considers a protein to be stable, there is
uncertainty about whether it is actually an

allergen, but there is at |east a reasonabl e chance
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it could be, and unless there is sonething
definitive that suggests that it is not an
allergen, | think there should be some again clear
stops in the process.

I think that needs to be spelled out for
reasons that have been di scussed al ready about the
uncertainties of industry and the public about how
to proceed.

DR. BRANDT: O her comments about Question
1 and the Codex?

DR. LEHRER: | agree that there probably
shoul d be sone stops, but | would hope that we
woul d be able to have several criteria rather than
just one. | think that is the problemin the past,
and | think the technology is noving al ong and our
know edge of allergens is noving along, so
hopefully, we would have several criteria.

I think also that we need to have a
bal ance in | ooking at these different docunents in
whi ch sone aspects are highly detail ed and others
are too vague, and | think that that is going to be
an inportant challenge to us, that we need to have
structure and sone detail in ternms of having
simlarity, but on the other hand, | think we have

to have sone flexibility.
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DR. KAPUSCINSKI: | guess | would like to
briefly reiterate the point | nade earlier this
norning, but this time in response specifically to
Question 1 and our charge, and that is, that |
support trying to devel op a gui dance docunent that
woul d contain a decision tree and then would have a
| ot of guidance text that would lay out, at the
very least, options for different methodol ogi es
that seemto stand up to the current state of the
art of the science.

One way that flexibility can be built in
is to also provide the option that if a conpany
thinks it has cone up with a better nethodol ogy, it
can present results fromthat and make a scientific
case for why that is a better nethodol ogy, and that
is a way that we can kind of keep building as the
science is progressing, but I want to stress really
strongly that the power of having a decision tree
approach has really been pretty well proven
t hroughout the field of risk assessnent in
assessi ng many kinds of technologies, and | think
we should take the wi sdom fromthat and build on
t hat .

It gives you a systematic way of thinking

clearly about which test you should do first. It
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makes it easier to explain the rationale to
outsiders including consuners. It has the power

that if different conpanies are using the sane sort

of systematic structure, it will be easier for us
to be generating data that then will be easier to
conpare, which will again help us to inprove the

state of the art.

I nean | think we need to recognize that
one way we are going to nove the science forward on
this, it is not only going to be through
traditional kinds of research, but it is also
t hrough wel |l docunented gathering of the actua
enpirical data that you gather when you do risk
assessnent, and if you can both have that wel
docunented and if you are using procedures that are
relatively standard, as nmuch as they can be across
the board, then, you can conpare the data from
t hat .

So, the data that is actually being
gathered in risk assessnent itself can contribute
to moving the science forward, and that will be one
of the real powers of relying on sonme kind of
deci sion tree nethodol ogy.

Finally, as | pointed out this norning,

t hi nk sone thought could go into considering
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whet her it be worthwhile to add sonme additiona
arrows that would allow, if we | ook at the
ri ght hand side of that decision tree that was shown
to us this norning, allow the devel oper or the
conpany to do nore than one of the tests if they
want to.

I think that could be done and still have
some clear endpoints. Finally, | would agree with
Doug that given the uncertainty in sone of the kind
of information that gets generated right now, we do
need to be careful and err on the side of caution

DR. BRANDT: Go ahead, Dr. Astwood.

DR. ASTWOOD: Thank you. | had a question
for Dr. Kapuscinski about | was very intrigued by
your suggestion this norning again as you
articulated it, and I was wondering if one thing
for the drafters of the guidelines to consider
woul d be a tiered approach, which is a common
mechani smin risk assessment, where the
nmet hodol ogi es, you basically have a decision
process, but sone studies are essentially triggered
by data devel opnent in previous studies.

DR. KAPUSCI NSKI: Yes, and that is very
conmon.

DR. BRANDT: None of that is going to get
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captured if you don't talk into the m crophone.

DR. KAPUSCI NSKI :  That kind of tiered
approach, as long as it is structured and you can
again, if it is thought through clearly, you should
be able to capture it in a visual decision tree,
and that is the power of those, that they are a
representation of really clear thinking and
systematic thinking, and tiered approaches are very
comon in risk assessment.

Now, | think sone thought has to go into
the details of that. | amnot blanketly saying any
ti ered approach would work. W would want to | ook
at how that actually gets devel oped, but
conceptually that is a very powerful way to go, and
it has worked very well in other areas.

DR. BRANDT: O her comments about Question
1?

[ No response. ]

DR. BRANDT: We will npove on to Question

Are there areas that you believe would
contribute, that is, areas of research to this
whol e process of allergenicity determ nati ons? Now
is your chance. Yes.

DR. GURI AN- SHERMAN: First, there is a
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recent study that probably a Iot of you are aware
of, that | think bears exanination, a Pugh forum on
bi ot echnol ogy, did an assessnent of federa

progranms on research in allergenicity and found
several significant problens, one, mninmal funding,
i nadequate funding, |lack of clear goals, |ack of
coordi nati on between agencies, and | think, as we
saw yesterday, sone of the agenci es have sonewhat

di fferent goals.

NIH is | ooking nore at basic research
That is where a ot of the research is going on.
FDA and EPA have very small budgets and they need
nore targeted research to help them | ook at how
they can i nplenent their guidelines, how they can
best do the tests, validations of tests, those kind
of things, and there is very little funding in that
ar eas.

So, | would first recomend that FDA | ook
at that. There needs to be a coordinating body.
guess FDA and EPA's O fice of Research and
Devel opnent need nore funds to apply to research
but there needs to be sonme nmechanismto try to
coordi nate that research and to get nore research
addressing the specific applications. So, | think

that would be a start.
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DR. BRANDT: M observati on about
coordi nati on anong federal agencies, that that is
an unnatural act.

[ Laughter.]

DR. BRANDT: But there night be a
mechani sm for doing it, but certainly during ny
years up here, | have never figured it out at |east
how to do it. You know, it is kind of like getting
two departnents in a university to coordinate their
activities. As long as you put one in charge, they
are happy to coordinate, but you have got to have
sonmebody in charge, that's the problem

Yes, sir, go ahead.

DR. BUSTA: | amnot sure if this is part
of the last question or this one.

DR. BRANDT: It doesn't make any
di fference, you can go ahead. W will let them
sort it out.

DR. BUSTA: | think that in needs of
research and under other considerations in the
Codex docunent, | think the effects of food
processing, the processing treatnents, and the
whol e sequence of how these products are going to
be handl ed shoul d be taken into consideration

because they either enhance or generate potentia
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probl enms, or they may, in fact reduce them or
elimnating them

I think that the ultimte use of these
items as a food are essential considerations.

DR. BRANDT: Yes, sir.

DR. ARIAS: | think in thinking of the
future, the FDA nmight consider |inking efforts,
pre-existing efforts, with other federal agencies,
such as the National Science Foundation, U.S.
Department of Agriculture, DOE, et cetera, who are
al ready | ooking at functional genomics of crop
plants in a very systematic way, in particular, the
sequenci ng of plant genones for a nunber of crops
will be | think greatly useful in regards to sone
of the points that | raised earlier in regards to
the transgenic process itself, as well as |eading
ultimately beyond functional genomcs, the
expression of various genes in plants and the
i nfluence perhaps of the transgenic process itself
will lead to nore systematic efforts in the field
of nmetabolic profiling, which I think also is
likely to be the future in regards to nutritiona
conpositions and effects of transgenic expression
of various substances in crop plants.

Since these efforts already are underway
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by a nunber of federal agencies, it is seens to ne
i ntegration of such approaches would be a very
powerful tool to exploit that information in
dat abases that are being created.

| feel also that it is unreasonable to
expect industry to adopt the burden of having to
pull a sequence and characterize crop genones
al though certainly that has been done by Syngenta.
| think the ultimate outputs of those data are much
better served when they are in the public database
and have broad utility for a |arge nunber of
gquestions that address not only the scope of this
nmeeting, but | am sure nmany other issues that wll
cone onboard to FDA in the future.

DR, LEHRER: | just want to respond to
point 2. Absolutely, yes, there are areas of
allergy research | think that FDA can help further,
and | would say yes to all of the issues that were
rai sed. W know very little about the sone of the
basi ¢ mechani sns. Food allergy, we don't even know
the nature of the conponents that are stinulating
food sensitization or even in sone cases eliciting
a food allergic response.

Digestibility has been discussed. | would

encourage looking at real |ife situations, that is,
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old foods in terms of stability or lack of
stability of proteins.

W want to make the assays to be as
simlar as possible to human exposure. Anina
nodel s are essential. | have been encouraged over
the |l ast couple of years in that there are severa
groups that are nmoving in this direction, and
think that we will see useful animal npdels in the
not too distant future.

Al t hough an ani mal nodel of conplete food
allergic response woul d be wonderful to have, |
think that it probably woul d be sonmewhat of an
i mpossi bl e goal to have sonething without any type
of experinmental manipul ations, as has been
mentioned earlier, and | think that it is nore
i mportant for our discussions to have a nodel of
allergenicity at this point although it is
difficult, it would have to be bal anced somewhat
wi th knowi ng the uni que type of exposures that one
has to food allergens.

Serumtesting again | think is inportant.
It has been tal ked about devel opi ng serum bank. |
think that would be very useful in terns of
st andardi zi ng and naki ng avail able the right types

of serumto be used in the assays, and then
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certainly sequence honmol ogy | believe can be very
useful .

I think it is very inportant howthis is
defined. | think there is energing information
about epitope sequences and substitutions of these
sequences that you can have one am no acid that
wi |l actually enhance |IgE binding to an epitope
and if one was using the strict rule of sequence
evade am no acids, or so on, this would be
rej ected, whereas, it could be a very potent or
potentially a potent reaction.

In terns of how FDA shoul d inpl enent al
of this, it really is certainly a challenge | think
to FDA and to all of us, because of the way nonies
are distributed by the governnent in terns of
research, and unfortunately, you al nbst get a
runaround in terms of that.

The agencies that are interested in this,
such as the FDA and the EPA, don't have a whol e | ot
of noney to support research. USDA, | think has
nmore funding, but | don't know that they have
funding directly for allergenicity. There nay be
some avail abl e.

NIH certainly has the vast nmpjority of

funds avail able, yet, to my know edge, they haven't
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directed funds in this area, and |I think that that
woul d be the best source of funding if one can not
only convince themto have directed funding for
this area, but also have study sections of

i ndi vidual s that are know edgeabl e about these

probl ens.

You can have noney directed to a certain
area. | have seen this in AIDS, for exanple, where
they have put nmillions and billions of dollars into

funding, but then if you have study sections that
are basic i nmunol ogi sts, conposed of basic
i mrunol ogi sts, you are going to see nobney going
toward projects that may not necessarily the
guestions that we are interested in.

I think all of these issues certainly need
to be addressed and would hel p further our
know edge and allow us to make better decisions
concerning the allergenicity of these products.

DR. KAPUSCI NSKI: Just to add a little bit
to the end of what Dr. Lehrer was just saying, ny
t houghts when | | ooked at this question |ast night
was recogni zing the difficulty of agencies
cooperating.

| do know of sonme recent cases where an

agency with regulatory responsibility, in this
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case, a subconponent of Departnent of Commerce
actually collaborated | believe with NSF to devel op
a very applied conmpetitive research grant program
and so it seens like it mght be possible for FDA
to do sonething like that in concert with N H

It may be very hel pful to generate sone of
this research through a conpetitive grants program
which is pretty well shown to help get results
fast. It would be just sinply because of the
conpetition and the pressure on researchers to get
stuff published.

It is also a good way of having a | ot of
transparency in the research results, so that may
be able to piggyback on sone of the conments that
Dr. Lehrer just nmade at the end of his coments.

DR. BUCHANAN: Yes, | would certainly
support the need for additional support, and
think that the dogs eat 12 nonths, you know, day-in
and day-out whether they are busy making | gE or
not. So, it has certainly been a najor factor in
our operation to keep that going for the |ast 22
years.

But | think that ny inpression is that one
of the goals of that North Carolina conference was

to at |east support for animal nodels in
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interesting other areas, and | think it is needed,
not just for aninmal nodels where it is sorely
needed, but also for proteomics. | think we need
to look at the proteomics in addition to the things
that Jon has been nenti oning.

I aminvolved currently in various
projects on proteom cs of chloroplasts and of
wheat, and | think if we can look in the future and
apply that to allergens, allergenic foods, that the
future will just be very, very great, | really
bel i eve that.

DR. BRANDT: Well, | heard the word
chal l enges used twice, and it renm nds nme of a
former Secretary of Health and Human Services, then
called HEW and after about a nonth on the job, at
a press briefing, he was asked what do you think
about your job, and he said, well, what | have been
faced with are sonme unsol vabl e problens cleverly
di sgui sed as chal |l enges, so there are sone of those
for sure.

I nean there are exanples of NIH and FDA
doi ng sonme things together in the past, and | would
suspect that this is an area that certainly could
be explored. The lack of a comr ssioner nmay hinder

some of that at the nonment, but some of it
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certainly could be approached, and | think w thout
doing that, it is going to be very difficult for
some of this research to really get done frankly,
because | think the odds of FDA getting big chunks
of research noney are pretty slimfor a while at
| east .

Any ot her conments about Question 1 or 27
We are going to finish here by lunch at the rate we
are going.

Al right. Devel opnent of draft guidance
that may aid in enhanci ng public understanding.
Now, there is a real challenge to get across. So,
there we go. Go ahead, sir

DR. ARIAS: | think it is apparent from
di scussions in the docunents that there is a | ack
of an absolute standard even in the best case for
anal ysis and determ nation of allergens, and so
think clearly what the public will want to be
apprised of is this lack of absolute standards
despite the fact that the decision tree gives a yes
or a no, of course, it doesn't integrate
probabilistic issues, which | think are intrinsic
to the risk analysis.

So, we really can't talk about a | ot of

risk or alittle risk. W can only say there may
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be or may not be. | think that has to be defined.
Al so, the concept of substantial equival ence, which
| think is in some regards going to be a slippery
one for the public. | know it has been in part for
me to define what types of terns we can use to best
descri be the nodel systens and the outputs that we
are conparing.

Third, | think the public, in general, has
a great degree of confidence in U S. regul atory
agencies. | think they have, in the main,
performed admirably, at |east as a nenber of the
public |I am speaking, and the FDA in particul ar
think is obviously showing a hi gh degree of
sensitivity by this in other fora in trying to
address those concerns and by the public comment,
for exanple, and input.

I think what the public wants clearly are
the facts and the truth. |If we are anbi guous about
our determ nations, we should probably make it
clear that those nodels and the inprovenent, the
state of the art, this is the best we can say.
think if we go beyond that, we mght very well w nd
up in the case of like the British public and their
apparently lack of confidence in British health

admi nistrators vis-a-vis the bovine spongi form
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encephalitis epidem cs, the French Red Cross, and
many ot hers where public confidence has plumeted
because people assured the public of risks that, in
fact, did exist, but did not really comunicate
that effectively.

| think the public in the United States
will tolerate some anmbiguity as long as we are
front and center on that.

DR. LEHRER: Also, | think it is very
i mportant that the public first understand what
allergy is and the risk of allergy fromtheir food
supply, because | think that there is sone
confusion, as has been nentioned | think in the
| ectures yesterday, a much | arger percentage of the
popul ation think they have allergies than really
do.

Al so, there are a variety of types of
reactions or synptons that are really not related
to allergy, that they may attribute to that. So,
think that if in some way they can be better
educated with regard to that.

Also, in dealing with allergists, | felt
in sonme ways they m ght be one of the first lines
of inquiry or individuals who nay have reactions,

and one of the things that we have tried to do at
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the American Acadeny of Allergy is have sessions,
so they better understand the process and al so the
assessment of them

I would encourage that to go further
because a | ot of the folks that may be having
reactions or think they have a reaction, if there
is one, may go to their allergist and a | ot of
times they may not know how to deal with it or even
how to discuss it with their patients.

DR. GURI AN- SHERVAN: | would like to
reiterate and endorse a lot of what Dr. Arias said,
and | think one of the ways to enhance consuner
confidence is to lay out in as rmuch detail as we
feel is warranted by the science, what FDA is doing
and how they are doing it, and what their criteria
are.

I think a ot of the ambiguity and
vagueness in the current process only lends itself
to nore consuner skepticismwhen it is exam ned
closely. So, again, | would make a plea for as
much detail as we can put in the process and to
make it as mandatory as we can.

| know our charge here is to discuss it
within the framework, but | that especially given

the fact that there is not a natural pooling
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process, nakes it even nore inportant to be as
t hor ough and specific as possible in |aying out the
process.

DR. KAPUSCINSKI: | will just add that |
think that if you actually intelligently present
the decision tree picture, then considering the
conments that others have made here, that is
actually a really nice way to be able to explain to
the public what FDA is doing.

People will be able to relate to that
better, and | think it actually gives you an
openi ng to conmuni cate the nessage about anbiguity
in away that that will sort of nmake sense to
peopl e, because they will see that yes, there is
these ambiguities, but instead of just being
paral yzed by it, we are trying to nove forward in a
systematic way, and | think if it is articulated
well, it will be easy to explain, to convince
people that this is the best that we can do at this
time, this is the state of the art.

I think again specificity can be in the
nore detailed text that maybe not every consuner
will read, but it is there for the people that are
nore interested and want to read that. So, | think

that the nore you can show that the FDA is taking a
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systematic, structured approach it is expecting
across the board, the easier it will be to address
Question 3 about enhanci ng public understandi ng.

Peopl e are just going to be nore confortable with

t hat .

DR. BRANDT: O her coments?

DR. BUCHANAN: | think it has been said
before, but, but | will just say it another way.

think that certain of these technol ogi es and
protocols for testing really have to grow up as the
field develops. That would include not only anim
nodel s, but the serum bank and perhaps ot her
aspects of the decision tree.

| amoptimstic if the work in the field
or research in the field can parallel the
devel opnent of regulatory policies, otherw se,
this, as has been said before, it will just stop
and anything would be terrible, that would be the
st op.

DR. ARIAS: | think also it does the FDA
no good to bury its recomrendati ons in obscure text
li ke the Federal Register and such, which the
majority of people don't read every day. | think
there are a nunber of venues for the FDA to nore

amplify their nmessage to the general public in
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particular, for instance, societies that deal wth
pl ants and pl ant biol ogy, such as the Anerican
Soci ety for Plant Biol ogists.

There are a web sites, of course, that
deal specifically with information to the public on
GM crops. | think the FDA should take a nore
active role in making that informati on avail able
either directly or through links, so that the
general public can begin to access such
recomendati ons.

DR. BRANDT: How accurate are those? |
mean | have reviewed just recently web sites having
to do with nmedicine. Ninety percent of the stuff
that is in there is wong.

DR. ARIAS: | can state for the record how
many there are that are accurate enough, but there
are web sites that do pronpote accurate
di ssemi nation of information on GMcrops. | have
no doubt there are sone that are self-serving,
particularly in the farmand nutritional area,
there is a | ot of phenonenol ogy, but | think that
certainly through the societies, the scientific
societies would be a good start to |ink, at |east
link that information to information that is

al ready being disseninated by those groups for that
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very same purpose, to better educate the genera
public on the issue of GM crops.

So, | have noted a conspi cuous absence of
regul atory agency links through such sites, but |
am sure the societies would be delighted to get
that type of input.

DR. BUCHANAN: | am glad you nentioned
that. The Anerican Society of Plant Biologists is
a mpjor activity in educating the public. It is
just one of the things that is right at the top of
the agenda. | know because | was president of the
society a few years ago, and it continues to put
resources and effort into that arena, what you
consider is very, very inportant.

DR. BRANDT: Everybody suddenly went
qui et .

DR. BUSTA: | think that with all of the
comuni cation, an itemthat was publicized
yesterday and brought up today, as well, is that
comuni cation shoul d not generate extensive
responses and nmeke the public nore concerned about
all ergens than they are, and actually exist.

If alot of the public feels that they are
allergic to food, and are not, | think that part of

the education process, in addition to sayi ng what
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FDA is doing, is to alert the public to the actua
i nci dence, and not cause a mmjor response beyond
what is necessary. Maybe the allergen societies
could do that.

DR. BRANDT: Dr. Maryanski, have you got
all the advice you can handle or you want nore?

DR. MARYANSKI: | think you have a | ot of
good i deas.

DR. BRANDT: What we can do, all of you
have ordered your lunch. Perhaps after |unch, over
[ unch, sone of you nay have other ideas, we can get
t hem di scussed, and then we can all go hone.

DR. KAPUSCI NSKI: | was wondering, since
we have a little bit of tinme, if we could maybe get
alittle nore detail from Dr. Maryanski about
exactly how we are going to proceed in the next
step. For exanple, yesterday, there was sone
mention that the agency would like nowto try to
devel op draft guidance and then run the draft by
the comrittee.

| am wondering howis that going to
actual ly happen, are we going to reconvene as a
conmittee, neet face to face and di scuss the draft
or are we going to each receive it individually and

be asked to sent in coments? Is there any genera
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i dea of when the next neeting m ght be and things
i ke that?

DR. MARYANSKI: It is a good question and
| think it actually gives nme an opportunity to give
you a sense of what our expectation is. This whole
i dea of the subconmittee, did we actually explain
to you that this is one of actually six
subcomm ttees that we are form ng?

DR. KAPUSCI NSKI :  No.

DR. MARYANSKI : Then, let ne back up since
we have a few ninutes

DR. KAPUSCINSKI: A little nore context
woul d hel p.

DR. MARYANSKI: We have had for a nunber
of years a standing Food Advisory Conmttee, which
is the full conmittee. This is now a subcomittee.
Dr. Brandt in the past has been chairman--

DR. BRANDT: Eight |ong years.

DR. MARYANSKI : Ei ght |long years he
served, yes, and very admrably, | nust say. In
fact, he did nmanage to weave through the nine
fields on the first biotech issues for us quite
adm rably.

But we have a Food Advisory Committee and

what we have now done to give us really nore
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focused scientific input is to establish, | think
the nunber is now up to six subconmmttees under the
Food Advisory Committee, so these are established
as subcommittees of the full Food Advisory
Committee, and they are all designed to | ook at
speci fic topics.

This one, of course, is food
bi ot echnol ogy. We have other commrittees, one that
| ooks at food additives, one that |ooks at
contami nants, one that |ooks at dietary
suppl enents, and there are sone others that | don't
off the top of my head have the conplete |list for
you, but you get the sense that we have now a
nunber of subcommittees under this committee.

What the goal is, is to have these
committees really be essentially working commttees
that work on primarily scientific issues for us, so
that they are focused on particular topics. Those
conmittees, the work of those committees then would
be reported back to the full committee, and in sone
cases, issues that are discussed in the
subcomm ttee may al so be addressed through the ful
committee, but basically, this is a subconmttee of
the full comittee.

So, our goal, once we have this up and
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running, is to have probably two neetings a year of

this subconmttee,

so this wll

process in that sense.

be a fairly ongoing

It does take a couple nonths to put

together a comittee neeting.

process usually.

will be alittle easier

and we certainly wll

It is not an easy

We are hoping that the next few

than the rest one has been,

be | ooki ng.

We plan to look at all of the aspects of

this commttee neeting in terns of the |ogistics,

and so for

th, for the planning for future neetings,

so this is the beginning of an experience here at

t he Center

bef ore, and we have not

for Food Safety and Applied Nutrition.

We have

not had these subcomm ttees

been in this building

before, but | think in ternms of the work, | am

certainly very pleased with the discussions that we

have had.

Qur expectations were not real high in the

sense that we did not want this subcommittee to

feel that we were bringing themin here to present

this issue and expect you to give us sone

definitive answers about

allergenicity, for

been fair

to you,

how to assess

exanple. That would not have

it would not

have been a proper
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expectation for us.

But we think this is a good start. You
now know a little nore about who we are, and
woul d encourage you, if you feel that there are
ot her aspects of what we do as FDA, that woul d be
hel pful to you in doing your work, that you |let us
know that, because we have been |istening over the
past two days for things that m ght be hel pful to
you in terns of doing your work, thinking about
that, as well outside of just the biotechnol ogy
aspect.

We want you to be able to understand what
we do, what we can do, what we can't do, as well as
the i ssues around bi otechnol ogy.

In terns of the actual work here now, we,
of course, now have suggestions, probably you have
things to think about as we now proceed to devel op
the draft guidance docunment. When we speak of a
draft guidance docunment, it is a docunment that we
have speci al procedures for, and we do, once a
docunent is devel oped, we do put it out for public
comment .

As you heard M. Lake say yesterday, out
intention in this process, for this particular

docunent, is to bring it back to you as a
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subcomm ttee before we actually put it out for
public comrent, so you will have another chance for
i nput on that docunment before we actually publish
it for another round of conments from the broader
publi c.

My expectation would be the normal process
for putting together a comrittee is to prepare the
background i nformati on ahead of the neeting and
make that available to you, so that you have a
chance to read that and study it before you conme to
t he neeting.

So, ny expectation would be that we would
do another neeting when we do a neeting on the
draft gui dance once we have it, would be to nmake it
available to the subcomrttee nenbers before the
nmeeting, and at the sanme tinme, | believe, Mrgaret,
we would put it on the web. How are we doing that,
how are we doi ng background docunents?

DR. COLE: | amnot entirely clear on that
yet.

DR. MARYANSKI: W are working out a
process here with the new subcomm ttee, but the
i dea here is that the docunent should be avail able
to you before you have to come in and discuss it.

DR. KAPUSCI NSKI :  And your inpression is
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that at that point, the docunment is public or is it
sonmet hing that we woul d have a cl osed neeting
about ?

DR. MARYANSKI: Once we give the docunent
out to the subcomrittee, it is, in fact, a public
docunent .

DR. KAPUSCI NSKI: That is what | was
guessing. And then you would get our comments, you
woul d use that to rework the draft and then publish
it officially in the Federal Register for public
coment ?

DR. MARYANSKI: Well, the way it works is
what we would do is take the coments from whatever
the subcommittee provides us, we would nake
what ever nodifications we felt were appropriate to
the draft guidance.

We woul d then publish an announcenent in
the Federal Register of the availability of the
draft guidance, and would then at the same tine
place it on the web, so it is available then for
all interested parties to conment.

DR. ARIAS: Can | ask a question in
regards to sort of the nore gl obal perspective of
the focus of the group and ultimtely how that may

i mpact agricultural policy down the line. In
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particular, | amthinking that this panel, | think
wor ks on the assunption that these guidelines are
targeted towards national agricultural industries,
and since agriculture is obviously an international
commercial enterprise in the United States, we
export, we inport.

How woul d these guidelines affect those
types of relationships and what would ultimately be
expectations there in terns of the gl obal
per spective?

DR. MARYANSKI: Well, of course, we are
often asked by countries about our procedures and
policies, and it has been our position to, when
ot her governnments ask for advice from FDA, that we
make every attenpt to respond to that, and that may
be sharing our guidance docunments or expl aining our
eval uati on process or whatever seens to be the need
for the other governnent.

We are nost effective in talking to other
countries when we are talking to our counterparts,
in other words, those officials who nake deci si ons
about the safety of foods and food ingredients. W
are not effective in talking to the public, that is
not our role to talk to publics in other countries

or even the people primarily interested in trade.
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We do provide information, and that is one
of the reasons for our web site, to nake sure that
everyone has access, but it is very inportant for
us to communi cate with other governments, and that,
of course, is the reason we work in the Codex
process.

We al so work in another internationa
organi zation called the OECD, which is the
Organi zation for Econom ¢ Cooperation and
Devel opnent. That organi zation has a task force on
novel foods and feeds, and Dr. Paul Mayers is the
chair--well, he was the chair, | have to correct
nmysel f, up until now he has been the chair of that.
Because of new responsibilities in Canada, he has
st epped down fromthat. Dr. Kelly fromAustralia is
the current chair of that commttee.

But you probably will be hearing fromus
about sonme of the work that we are doing in that
task force also. The international activities are
things that | think this subcommttee probably is
going to be hearing about along with other issues
that we are working on internally, as well

We actually see this as a working
subcommittee. We want to be able to discuss issues

with you that relate to our everyday work. The
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reason | say that is that nost of the tine in the
past, in this center, when we have used advisory
committees, it has been for sonething that is very
much in the public interest. The Flavr Savr
tomato, of course, is the one that | am nost
fam liar with, but we have had other issues that
are very nmuch in the public interest, and we will
do that, too, here, but we really want to al so use
this opportunity to gain your suggestions about
things that relate nore to our everyday work, as
wel | as these nore sort of noticeable issues.

So, we are expecting a lot actually in
that sense, but as | have said, if you have any
suggesti ons about things that you think it would be
useful to discuss, we would certainly be interested
to hear that. W will be, of course, thinking
about issues to bring for the agenda for these
nmeetings on the basis of what we feel are the
priorities at the tine.

You have now gotten one of ny really | ong-w nded
answers to your question.

DR. KAPUSCI NSKI :  Thank you.

DR. BRANDT: | have to say that scary part
is that they listen to you, and al so sonetinmes even

i mpl ement things that advisory commttees
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recormend, so | mean it is taken serious and it is
worth your time and your effort, so | would comend
all of you for doing it.

Next tinme you neet--you have three nenbers
m ssing today--1 presunme they will be here
i ncludi ng your chair, Dr. Archer fromthe great
State of Florida. He is probably down there trying
to get mercury out of fish, but in any event,
presune he will be here next tinme, and | won't be.

The reason his expectations were so | ow
was because he knew they were running ne in as a
| ast-m nute substitute, but anyway, it has been a
real pleasure for ne to get to neet all of you and
talk to you, and | hope that your work is
satisfying on this subconmttee, and so forth.

Thank you very much

[ Wher eupon, at 11:20 a.m, the neeting was

concl uded. ]



