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MORNI NG SESSIL ON
9:02 A M

MS. SINDELAR: Coul d we have your attention to
begin the neeting, please. Thank you. M nane is Aleta
Sindelar. | amthe Executive Secretary for the Veterinary
Medi ci ne Advisory Committee. | would like to introduce
Dr. Stephen Sundl of, our Center Director, Center for
Veterinary Medicines. And welcone you all here this norning.
Thank you.

Vel come and | ntroductions
by Dr. Stephen Sundl of, Director CVM

DR. SUNDLOF: Thank you and wel cone everybody. W
haven’t had an advisory conmittee neeting in a while and so
it’s really good to see a ot of folks that we may not have
seen for a while.

We are here, again, to talk about the cloning risk
assessnent that CVM has been conducting as part of our
orderly and transparent process of dealing with one of these
very conplicated issues that is resulting from nodern
t echnol ogy.

Bef ore we begin the discussions today, let ne
i ntroduce the nenbers of the Commttee. The Chairman is

Dr. John Waddell. If you could just signal with your hand.
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Thank you, John. Corrie Brown could not be with us today.
She represents pathol ogy.

Art Craigmll, one of our new nenbers fromthe
Uni versity of California Davis, representing toxicology.
Skip Jack. Skip represents mnor species on the Committee.
Dr. Deborah Kochevar, representing small aninmal nedicine.
John Mcd one, another one of our new nenbers representing
ani mal science.

We have Lisa Nolan, representing m crobiol ogy.
Mar k Papi ch, who represents pharnmacol ogy, could not be with
us today. Marguerite Pappai oanou, fromthe Centers for
D sease Control and Prevention, representing epi dem ol ogy.
Anne Par khurst, who we hear is in the house. There she is.
Hel l o, Anne. And Anne is representing statistics,
bi ostatistics.

And Denni s Wages, who is representing poultry
medicine. And it |ooks like sonething fell off the bottom of
the screen. Oh! Richard. Dick.

(Laughter.)

It wasn’t intentional Richard. W are particularly
happy that Richard Wod is representing consunmers. He has
represented consuners on this Commttee for many years. And
we have asked hi m back by special request to fill that very,

very inportant role, since this particular issue has so many
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consuner inplications.

So those are the nenbers of the CVM Advi sory
Committee, just to orient people as to who they are. And |
t hi nk before we nove on, and I wanted to get this in the
begi nni ng of the program we have sone awards to present to
our outgoi ng nenbers.

And the first one | want to present, and | don’'t
know if she is in the audience, is Dr. Barbara Aen. Oh, she
Is here. This is a US. Food and Drug Adm ni stration
Advi sory Conmittee Service Award presented to Barbara Gen in
recogni tion of distinguished service on the Veterinary
Advi sory Comrittee. Conme on up, Barbara.

DR. GLEN: Thank you very nuch.

DR. SUNDLOF: Thank you

(Appl ause.)

DR SUNDLOF: CQur next plague goes to Dr. Anne
Par khurst. She slipped out. Onh, there she is again. | keep
| osing you Anne for sonme reason. Conme on up. It says the

sane thing, for distinguished service in her service on the
Vet erinary Medicine Advisory Commttee. Thank you very much
It’s been a pleasure working with you.

(Appl ause.)

DR. SUNDLOF: And finally, Dr. Deborah Kochevar.
W hate to see all these fine folks |eave us, but hope you
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have had a good experience with the Conmttee. Thank you
very much

(Appl ause.)

DR, SUNDLOF: Ckay. Just to orient you a little
bit and give you sone context about sonme of the issues that
C/WMis westling with right now, as new technol ogi es devel op
and food safety issues and animal safety issues conme to our
attention, there are really three areas. W are only going
to be tal king about one of those today.

(Slide)

And the three areas are things |ike gene therapy.
As you will recognize nost of these issues are also issues
for human nedi cine. Transgenic and the one, again, that we
will be tal king about today, is cloning. Probably the nost
straight forward of those three.

CVM s primary responsibility in this area is food
safety, which is pretty nuch always our m ssion. W are also
very concerned about the safety to ani mals.

(Slide)

We have produced a risk assessnent on cloning. W
have circul ated and published a summary of that, in an
11 page summary. The overall risk assessnment will cone out
later. Let ne just explain a little bit about the situation
t hat occurred there.
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W did receive a very large data set in June of
this year. That data set has been fully analyzed. But,
because of the anmount of information it was just not possible
to get the final report in the formthat we thought was
sui tabl e for publication

We did not want to postpone this neeting as a
result of that because we basically have cone to the
conclusions that are represented in the summary docunent. So
we W ll be publishing the full risk assessnent. It will be
sonmewhere on the order of 250 to 300 pages, largely tables
and appendi ces and those ki nds of things.

That will be circulated for public coment. And no
final decisions will be nmade, of course, until that has
under gone a thorough public review

So, there has been a major effort going on within
CVMto develop this risk assessnment. It is part of a larger
process. | don't want to give people the inpression that
this is the only thing that we are doing.

So, to provide sone context, I will talk about the
process by which the risk assessnent really fits into the
overall policies and regulations that the FDAwll ultimtely
cone to in determning what the regulatory status is of
cl oned ani mal s.

(Slide)
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This started -- the whole process really started
with the birth of Dolly the sheep. At that point in tinme we
recogni zed that this technology had the ability to be
i ntroduced into larger agriculture. It did have many
benefits that could be useful to agriculture.

And so we have been very much engaged with the
scientific community and the people who have been the
devel opers of this technology to track the progress of it as
it nmoves closer and closer to actual commercialization.

Once we understood that this was likely, this
technol ogy was likely to becone a nmuch bigger than | aboratory
experi nental science, we contracted with the National Acadeny
of Sciences. And the Acadeny, we asked the Acadeny a nunber
of questions, not only on cloning, but on transgenic
bi ot echnology as it applies to animals in general. And that
committee did produce a very val uable report that was
publ i shed | ast year

We t ook very seriously the conclusions and the
recommendati ons of that report. And one of the concl usions
of the report and recomendati ons was that we conduct a nore
t horough risk assessnent, taking into account all avail able
know edge that exists. And that is what we have tried to do.

Again, this is one part of the process, identifying

the risks to the food supply and the risks to animals is very

Audi o Associ at es
(301) 577-5882



10

i mportant to CYMin our mssion to protect public health and
ani mal heal th.

There will be other parts of this as we go al ong.
And one of those will be a risk managenent docunent that we
expect to be published sonetine |late Spring of 2004 that wll
take into account the finalized risk assessnent after the
public has had an opportunity to review it and comment. And
then | ook at what possible regulatory options we have in
order to nmake sure that any risks are adequately nanaged.

So we are going to present today the results of
that risk assessnent. The idea here and what we have said
all along, is that as we reach certain mlestones in this
process, that we will nmake all of that information avail able
to the public.

And this is part of that process. So that is what
we are doing today. It doesn’'t infer any final policy
decisions on the part of the FDA. It is nerely to say this
is where we are in our determnations. W want to nake sure
that everybody has access to the sane data. None of the data
that we will use in making our decisions are proprietary.
They will all be in the public domain. And so we want to
make this as nuch a transparent process as possible.

(Slide)

Here are the questions, sone of the questions, that
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we will address during the next, or today. And the question
Is do the risks experienced by animals involved in the
cloning process differ qualitatively fromthose experienced
by ani mal s under goi ng ot her assisted reproductive techniques,
such as enbryo transfer and in vitro fertilization, sonme of
the techniques that are widely used in aninmal agriculture

t oday.

(Slide)

The second question that we will be asking is, are
the edi bl e products derived from animal clones and their
progeny as safe to eat as the edi ble products derived from
their conventional counterparts. | think everybody is aware
that that is our critical area of concern.

(Slide)

Qur initial conclusions would include, we want to
get some idea about the frequency of aninmal health problens.
Al t hough sone of the problens that have been identified from
clones may be simlar to those with other assisted
reproductive techniques. |Is the frequency different? And
does that frequency, is the frequency of those abnornalities
declining over time as the technol ogy inproves?

Food fromadult clones, again, are food from adult
cl ones as safe as those from conventional animals? W are

using these classifications based on age. So the question
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here really tal ks about adult clones versus cloned ani mals
that may be at earlier life stages. And that discussion wll
t ake pl ace today.

(Slide)

So based on what we have presented, what we wll
have presented here today, have we adequately identified the
risks relating to animal health? W need to have your i nput
on that.

(Slide)

And then based on what we have presented, have we
adequately addressed the risks to public health? Very sinple
guestions, but have all kinds of conplexities built into
them So your reviewon this, as the Conmmittee, is extrenely
i nportant to us.

| think it’s extrenely inportant to the public to
get the expert opinion of an outside scientific body such as
yoursel f. And your expertise, again, wll help us nmake the
ki nd of informed decisions that we need to as a public safety
regul ati on, or regul atory agency.

So, again, thank you and I | ook forward to a
productive neeting. And now let ne introduce to you,

Dr. John Mat heson
Bri ef Background For Today’ s Di scussion

by M. John Mat heson, Mbder ator
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MR, MATHESON. But before we get on with this show
today, Aleta Sindelar, our executive secretary, has a
conflict of interest statement to read to the Commttee.

V5. SI NDELAR: Before we begin our deliberations,
this is inportant for the public record to know that we have
t horoughly addressed any conflict of interest issues that may
pertain to the Committee. And this is of general matters.
So as bureaucratic as this may sound excuse ne for reading.

“The follow ng statenent is nmade part of the

public record to preclude even the appearance of a
conflict of interest at this neeting. The

associ ate conmi ssioner for external relations FDA
has appointed M. Richard R Wod, Drs. Deborah T.
Kochevar and Anne M Parkhurst as tenporary voting
menbers for this neeting.

Based on the agenda, it has been determ ned

that the Commttee will not be providing advice on
specific firms or products at this neeting.

The topics being discussed by the Commttee in

open session are considered general matters issues.
To determine if any conflicts of interest exist,

t he agency reviewed the agenda and all rel evant
financial interests reported by the neeting
parti ci pants.
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The Food and Drug Admi nistration prepared
general matters waivers for special government
enpl oyees who required a wai ver under 18 U. S. C
208. Because general topics inmpact on so nany
entities, it is not prudent to recite all potentia
conflicts of interest as they may apply to each
menber .

FDA acknow edges that there nay be potentia
conflicts of interest, but because of the general
nature of the discussion before the Conmttee,

t hese potential conflicts are mtigated.

Wth respect to all other neeting
participants, we ask in the interest of fairness
that they address any current or previous financial
i nvol venent with any firmwhose products they w sh
to comrent upon.

Wai vers are available by witten request under
Freedom of Information Act. Thank you for this
opportunity.”

MR. MATHESON:. Thank you Aleta. Good norning. M
role this norning is to talk with you about how we got to the
ri sk assessnent process. What steps have been taken. And to
provi de sone basic definitions so that we are all working

fromthe sane background as we go through the risk
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assessnents.

Cl oning of animals with known genetic nerit.
“Known” is the key word here because of somatic cell nuclear
transfer is the first process that allows us to copy aninals
that we know their genotypes. W know whether they will be
male or female. We will know what the adult animal | ooks
like. And that is what nakes it commercially possible or
f easi bl e.

(Slide)

Not all cloning is about productivity, although you
will hear a | ot about that. The |longhorn in the m ddle has
been cl oned because of the horns, of its rack. |It’s a rack
on a cow. And the two calves below it are the clones.

You will also notice there are no poultry in this
picture. Somatic cell nuclear transfer has not been
acconplished with poultry to any great extent so they are
really not a part of this risk assessnent.

(Slide)

Qur goal in this whole process of risk analysis
with animal cloning is to provide a science-based deci sion
maki ng platformof the future decisions for risk managenent.
To provide sone education to ourselves and to the public
about cl oni ng.

For the process to be transparent so that all data
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that we use in nmaking the decision is available to the public
and they can understand how we used it. And that we
eventual |y establish a risk managenent process that is
proportionate to the |evel of risk, other than fit it into a
preexisting franework. W wanted to assess risk first.

(Slide)

As Dr. Sundl of nentioned, we have been going
t hrough this process now since early 2000, late 1999, when it
becanme evident that a nunber of firnms were becon ng
interested in comrercially copying animals. Again, this is
just clones, or just copies.

W nmet with themstarting early in 2000 and
encour aged each of themto publish safety data. Now, we were
alittle naive, | guess. The safety data are hard to get
publ i shed because there is a bias against boring old safety
data. So we did find out, the hard way, that there is this
bias in the literature against providing information that
aninmals are not significantly different from ot her animals.

It just doesn’t sell journals.

At the sane tinme when we were neeting with these
firms, starting in 2000, we were asking themto not introduce
t hese food products derived fromthese animals or their
progeny into the food supply. W nade that request public in

July of 2001. And at the same tinme in 2000, we contracted
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with the National Acadeny. So that process took two years
for themto nmake the report that was delivered partly about
clones and partly about the rest of the science based issues
wi th ani mal bi ot echnol ogy in Septenber 2002.

(Slide)

At the sanme tinme we co-sponsored with the PEW
initiative on food and bi otechnol ogy, a public neeting on
animal cloning in Dallas. Many of you were there in the
audience. | don’t think any of the advisory commttee was
present .

W think that --. Well, we know that the report
was issued in June of ‘03 so you can see that on the PEW
initiative site as well as hear all the presentations. They
are all still rmounted on the PEWsite. It was a |live
webcast .

In the nmeantinme we were preparing the risk
assessnent and we are now reaching the final stages. This
advi sory commttee neeting is part of the process to preview
the risk assessnent, which will later, we hope soon, be
available in its entirety for everyone to conment on.

So any comment period doesn't really begin until
the full risk assessnent is out there. W plan to release it
on our website, again because books of this nature, it’s

about 300 pages long, will not be published anypl ace. You
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cannot get the full data sent or the full risk assessnent
published in a journal for exanple.

(Slide)

Now sonme definitions. W have nentioned somatic
cell nuclear transfer as a termthat we are applying to
cloning. This is the type of cloning that we are discussing
here. It's the, you can read the definition. 1It’s the
fusion of the nuclei of a diploid donor with unfertilized
enucl eat ed oocytes. Say that three tines.

(Laughter.)

Clone. That is an animal resulting directly from
somatic cell nuclear transfer. O animal clone. You wll
hear that termused. W don’t usually try to say cloned
ani mal because you really don’t know when you say cl oned
ani mal whet her you are tal king about the donor, the cel
donor, which would be the large horse in that picture, or the
actual clone. So we try to say aninmal clone or clone when we
are referring to the product of somatic cell nuclear
transfer.

And cl oned progeny are offspring of at |east one
parent who was a clone that are sexually reproduced. So not
a clone of a clone. But a sexual reproductive product of the
cl one.

(Slide)

Audi o Associ at es
(301) 577-5882

18



Again, just to remind we are tal king just copies,
not genetically engineered animals. |In our view these things
occupy different risks faces. W would do a different kind
of risk assessnent for the genetically engi neered ani nal s.

(Slide)

This slide from Cyagra, thank you Ray Page,
sumari zes the process for somatic cell nuclear transfer.

One point to make here is that in the second slide where it

says “insertion of donor cell”, if the donor cell is a
somatic cell, then you have somatic cell nuclear transfer
If the donor cell is a blastonere cell froman early stage

enbryo, then you have bl astonere nuclear transfer. That is
real ly about the only difference between these two types of
cl oni ng.

Agai n, the blastonere nuclear transfer is an
earlier process that is on the market, has been in the
mar ket pl ace and has been in our food supply for a nunber of
years. It was not particularly comercially successf ul
because you really don’t know the genetic potential of that
bl astomere cell. You don’t even know if it’'s a male or
femal e.

(Slide)

So is somatic cell nuclear transfer really part of
the continuum of assisted reproductive technology? O is it
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sonething different? 1Is there sonmething unique in the way of
the hazards presented by this technology to both aninmals or
food that justifies special regulations? O is it like all
the others that are listed here ending with bl astonere

nucl ear transfer. That is what “BMI” stands for.

Enbryo splitting has been out there for sone tine,
as well as in vitro fertilization and artificial
insemnation. So that is really the crux of the matter here.
Is it part of the continuumor is it sonething unique that we
need to assess?

(Slide)

Presentations this nmorning will focus first on risk
assessnent nethodol ogy. Dr. Rudenko will present that. W
wi Il have sone data summaries from Dr. Dubbin. | think we
wi || have a break sonewhere in there.

W will also have aninmal health risk concl usions
fromDr. Aney Adans, who is in the audience. And then
Dr. Rudenko will return for a food consunption risk
conclusions. W wll call themtentative conclusions at this

stage. And that is really what this norning wll take. Then

we will have |unch.
So with that, I will introduce Dr. Rudenko and we
wi |l begin the serious business of assessing the risk of this

t echnol ogy.
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Ri sk Assessnent Met hodol ogy
by Dr. Larisa Rudenko
DR. RUDENKO. Well, good norning. M nane is
Lari sa Rudenko. | amthe senior advisor of biotechnol ogy at

the office of new animal drug and evaluation at the Center

for Veterinary Medicine. | would like to thank you all for
comng today. It’s nice to see so nmany friendly faces in the
audi ence.

(Slide)

| amgoing to start ny talk first of all by
t hanki ng several of the clone manufacturers who have
graci ously provided us with wonderful photos that we have
used here for visual interest. There is an acknow edgnent
slide at the end. Unfortunately Dr. Bob Wall from USDA f el
off that slide. So | wll reward himspecially by calling
himout at the beginning. Those are his little piggies backs
that you can see back there.

As both Dr. Sundl of and John Mat heson had sai d,
this is part of an orderly and transparent process that we
are initiating here at the Center for Veterinary Medicine, or
rather continuing at the Center for Veterinary Medicine.
Especially on a topic of new technol ogy that has so nuch
attention called to it because of the newness of the

technology itself and for other issues that surround it as

Audi o Associ at es
(301) 577-5882

21



22

wel | .

What do we nean by transparency and how do we
initiate a transparent process with the public and wth you,
the advisory commttee? Well, a scientist or a risk assessor
sees transparency as nmaking the rules clearly avail abl e and
under st andabl e to everyone.

We need to define our terns. W need to show you
our work. We need to clearly apply the rules to our work so
that you can see where our conclusions are comng from And
then we need to tell you what we don’t know and what we do
know. Wat we surm se and what we deduce.

And so what | hope to be able to do in the next
40 m nutes or so is wal k you through how we nmade the rules.
How we applied the rules. Wat we applied the rules to. The
terms that we used. What we know fromthe data. And what we
don’t know fromthe data.

Il will be assisted by Dr. Eric Dubbin and Aney
Adans in the actual presentation of the data and the
conclusions fromit.

(Slide)

Agai n, as John has told you, we had a charge and
that charge was to characterize risks to aninmal health for
animal s that are involved in the cloning process and to

humans and animals fromthe consunption of food from ani nmal
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cl ones or their progeny.

As we said before, and we really need to enphasize
this, this specifically excludes genetically engi neered
animals. So there are no trans genes involved here at all.
The other point that is very inportant to nake as part of
this open and transparent process is this is the first step.
This is the introduction and roll out of the risk assessnent.
It is not a discussion of risk managenent.

(Slide)

So you all have seen this triad of risk assessnent,
ri sk managenent, and ri sk comuni cation. As part of our
defining of terns, we are going to tell you what we nean by
ri sk assessnent, risk managenent, and risk comruni cati on.

(Slide)

Ri sk assessnent, or the step that we are on right

now, or nore precisely the step we are introducing to you

right now, is science based. It identifies hazards and
risks. And we will talk about the difference between the two
in a couple of mnutes. It’'s relatively value free, but

never entirely value free, because we do nake assunpti ons,
but we try to be very clear about what those assunptions are.
And finally, it provides a framework for risk managenent
deci si ons.

Ri sk managenent, on the other hand, which will cone
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farther along in the process, is the identification and
eval uation of alternative strategies and the selection anong
t hem based on sone set of preestablished criteria.

And finally, risk conmunication, which is part of
what we are involved in right now, is the interactive
exchange of information and opini on anong scientists, anong
regul ators and anong the public. And we are grateful that
you are here to share this with us today.

(Slide)

So again, how do we approach this? Wll, we had a
statenment of our goals. W considered traditional risk
assessnent net hodol ogies. W tried to determ ne whet her or
not those would fit the issues presented by cloning or not.
We did a survey of the literature when we started on this
process and | becane involved in it in about July 2002, |
guess it was.

We surveyed the literature to see what there was
out there. And then we asked sonme very fundanmental questions
about what hazards m ght be involved in cloning and what
risks mght result fromthose hazards in order to help
devel op a framework for what we were going to do. And then
we went back and reviewed the literature within that context.

(Slide)

So, in terns of starting out froma baseline, the
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first place to go al ways when you are | ooking at risk
assessnent is to the National Acadeny of Sciences who have
publ i shed simlar works on the issue.

In the right hand columm you will see the four
steps of risk assessnent that have been nade, | guess, fanous
or infanmous, dependi ng on what your position is, fromthe
1983 Nati onal Acadeny of Sciences Redbook.

Those four steps are hazard identification where
you tal k about what m ght happen if exposure occurs. And
exposure assessnent determ ning the extent and nature of the
exposure.

A dose response evaluation, which is a
t oxi col ogi cal review of the kinds of effects you see at
varyi ng doses when you are exposed, or |aboratory animals are
exposed to a particul ar substance.

And the risk characterization, which is a
qualitative and quantitative nelding of the information that
you gat hered fromthe previous three steps.

Vell, in the 2002 report on ani mal bi ot echnol ogy
that the National Acadeny of Sciences put out, they cane up
with a slightly revised set of steps for risk assessnent.
The first one said, well, you have to identify the harns.

The second one said identify the potential hazards

that m ght come fromthose harns. Determ ne what the
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exposure means and the likelihood of exposure. That is
fairly simlar to the exposure assessnent step. And then
quantify the likelihood of harm given that exposure has
occurred.

Note that both of these approaches inply that there
is a specific etiologic agent involved. You are exposed to
sonmet hi ng. The anount of that thing may change. That thing
may cause bad things to happen.

(Slide)

Well, bear that in mnd and now |l et’s go back to
our literature search. Wwen we did our initial survey we
came up with about, oh, probably about 1,000 hits on our
literature search survey, maybe 2, 000.

By the tine you went and threw out duplicates and
so forth and so on, we identified about 500 papers that m ght
be relevant to animal somatic cell nuclear transfer. Most
of these papers describe the technol ogy devel opnent. W used
this kind of a cell, we got this kind of fusion. W used
that kind of a cell, we got that kind of fusion. W applied
an electrical pulse that worked. W did a chem cal pul se
that didn't work. Those kinds of studies.

Many of these studies, including many of the key
studies that are cited in reviews of cloning, especially

reviews of cloning that address adverse effects that are
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noted are actually on transgenic animals. And that is not
clear in many of these papers unless you actually traced the
papers back to their original citations.

The enphasis on these papers, as John had said, is
hypot hesis testing. That is what journals publish. They
want uni que data where you test the hypothesis or report on
sonet hing new. There are very few surveys of animal health.
And those surveys that have been cited nost often in the
press address transgenic clones. Again, and that is not
al ways obvi ous.

So by the time we whittled down through there, we
ended up using probably about 100 papers in our overview of
whi ch probably 60 to 65 percent were conpletely relevant. W
al so investigated nodel systens for the |livestock species
that we are interested in. And we |ooked at nouse as a nodel
systemwhere there is a fair anount of publication

(Slide)

So, harms, hazards and risks. What is the hazard
here? The little jug that the goat is clinbing on, what is
the risk? The little goat mght fall.

(Slide)

So, hazard is an act or a phenonenon that has the
potential to produce a harm And a harmis defined as an
adverse outcone, an injury, or sonme kind of |oss or
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detri nent.

And, finally, risk, in this context, is the
conditional probability that an adverse outcone w |l occur
provi ded that exposure has occurred. So that is a
quantitative --. That definition can be incorporated into a
guantitative or a qualitative expression of risk.

(Slide)

So what were our chall enges as we went forward in
doing this risk assessnent? WlIl, we needed a net hodol ogy
that was suitable for both animal health and food consunption
risks. That is not necessarily a short order.

W have to get down to what the potential harns
m ght be for both aninmal health (AH) and food consunption
(FC. Qur pledge was that everything that we woul d eval uate
woul d be publicly available. That sonmewhat |imted what we
could I ook at.

We didn't have a theoretical framework for cloning
to start with. W had no etiologic agent. W had only a
technol ogy change. W had no inserted genes. No resulting
gene products. And no postul ated pleotropic effects from
i nsertional nutagenesis as one might hear fromtransgenic
ani mal s.

So there we were. That made the risk questions

very difficult to fornmul ate and the absence of risk, or
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safety as we sonetines think of it, difficult to prove. |If
foods appeared to be the sane, if aninmals appeared to be the
sane, how could we prove that? How could we Iimt the
uncertainty that came with that question or with the answers?

And, finally, what netric would we use? How would
we neasure risk? Wat would our conparative group be? That
IS where we started from

(Slide)

Well, we also started with a couple of baseline
assunptions. W said if animal clones were to be considered
for food, they would not be considered any differently, or
not subject to any |l ess stringent rules than conventional
ani mal s woul d be subject to.

So we assuned that there would be conpliance with
existing regulatory requirenments for conventional food
animal s and for food derived from conventional aninals.

(Slide)

W al so assuned, as has been the assunption of
t oxi col ogi sts and physiologists for a very long tine, that
donestic animals consuned for food do not naturally produce
toxins in their edible tissues. And that frankly di seased or
defective animals do not enter the food supply. That is

conventional animals or clones should they approach the food

suppl y.

Audi o Associ at es
(301) 577-5882

29



30

If that is the case, and we have no transgenic
i nserts and we have no frankly diseased or mal fornmed ani mal s
entering, then the changes that could be seen, that could
occur in these animals would likely be due to gene
dysregul ati on or what are known as epigenetic changes. And
because by definition you can’t see t hese changes, we called
t hem subt| e hazards.

(Slide)

Now subtl e hazards are sonething that are outside
t he conventional range of food hazards as we understand them
| spent 20 years doing food safety risk assessnent and we
never tal ked about subtle hazards before.

So what coul d those food hazards be if we were to
postul ate then? Well, we could say there m ght be changes in
gene expression as a result of somatic cell nuclear transfer.
And those might result in phenotypic variability such as coat
col or, behavior, and |ongevity.

And if you look at any twin humans in the
popul ation you will see that they have different freckle
patterns. They m ght have slightly different hair
coloration. They have different fingerprints. Those are al
the result of epigenetic changes.

It’s possible to postulate disruption of the inmune

function. And that mght be a risk to the animal or to the
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food supply and mani fested as increased sensitivity to
pat hogens. So we need to | ook for that.

And then the last thing are subtle changes in the
met abol i sm of an ani mal such that the aninmal has changes in
Its physiological set-points. It conpensates for those
physi ol ogi cal set-points. But you m ght have levels in
ti ssues of certain substances that m ght be higher or | ower
t han you woul d expect. And that m ght pose sone kind of a
nutritional risk to you. Because you m ght not get the
vitam ns that you are expecting or sone key dietary conponent
that you are | ooking for.

So the next question we asked ourselves, well, this
is fine. This is a fine theoretical construct. W I|ike
this. But how would these differ fromsubtle hazards that
arise in conventionally bred ani mal s?

We have epi genetic changes going on in
conventionally bred animals all the tine even in twins. How
woul d you detect then? And would these subtle hazards pose
actual risks to either the animals or to people consum ng
food fromthose animal s? And if there were risks, how could
you neasure thenf

(Slide)

So hereis alittle table that we pulled together

that sort of worked this through as a theoretical framework.
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The subtle hazard in the first colum across is a change in
gene expression that could lead to change in protein
structure or function.

So the general risk to the animal, according to our
framework, could be postulated as toxicity of sone sort, from
very mld to reasonably severe, due to aberrant protein
expression. Protein can be an enzyne, you can |ose catalytic
activity. A protein can be a structural protein and you
m ght have sone kind of alteration in sone --- as the result
of that.

A hypot hetical food consunption risk m ght be
increased allergy to m |k because you have sonehow changed
the presentation of a key mlk allergen. O changed nutrient
content of m | k because of a change in catalytic activity,
you are no | onger manufacturing the |level of thiacin that you
think you are manufacturing, for exanple.

These are the kinds of things we asked. | am not
going to wal k you through the rest because they are pretty
self evident.

(Slide)

So how did we devel op the nethodol ogy? Well, we
went through a nunber of iterations. Wen | was first
| earning risk assessnment | was told that it was an iterative

process. | said, yeah, yeah, three nonths. WlIl, a year
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| ater we are still refining the nethodol ogy that we are using
and it really is an iterative process because data cones in
all the way al ong and you have to change assunpti ons based on
the kinds of things that you actually can observe.

(Slide)

We took a two- pronged approach to eval uating food
safety. The first approach we naned the critical biologica
systenms approach. | wll talk about that inalittle bit
nore detail next. But it’'s based on the prem se that a
healthy animal is likely to produce safe food.

The second prong is the conpositional analysis.
And it asks whet her food products from healthy ani mal cl ones
or their progeny -- if food products from heal thy ani mal
clones or their progeny are not materially different from
t hose derived fromconventional animals, then they likely
pose no additional risk.

If both of these requirenents are net you can nake
a reasonabl e argunent that foods fromthese aninmals could
enter the food supply.

Now the thing that is inportant to note about this
is even though it |ooks |Iike these are two i ndependent
prongs, they are not. And they are not because of the
under | yi ng bi ol ogi cal assunptions that exist in both

appr oaches.
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A healthy animal that is virtually
I ndi stingui shable froma conventional food animal is not
likely to produce mlk or neat of a conpositional difference
froma conventional animal. |[If everything is the sane, then
you expect the sanme out. It’s nice to confirmthat. |It’s
nice to have the confirmatory conposition data that
denonstrates indeed that there is no material difference
bet ween the products of those animals. But please understand
that these two prongs are nutually reinforcing.

(Slide)

So what is the critical biological systens
approach? Well, it’s mechanistically derived. It’s
HAACP-like in that it considers the life cycle of the aninal
in a systenms approach. It accepts somatic cell nuclear
transfer as a biological inprecise and inefficient process.
W have a low rate of animals com ng out of the SCNT process.

But, it allows for biological repair or correction
just as every biological systemhas a capacity to do. That
repair can be intrinsic or it can follow human intervention.
We call that nedicine.

Its cumul ative nature allows for the incorporation
of both favorable and unfavorable outcones. So it’'s open to
both positive and negative results. And it’s a suitable

framework for characterizing both animl health and food
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ri sks.

(Slide)

And this is what it looks Iike. It started out
| ooking as a very, very conplicated wiring diagram And we
have trimed it down to sonething a little bit nore
manageable. And it consists of basically of five
devel opnental nodes. And the reason we did this was that
remenber we had about 100 papers we needed to anal yze. (oing
t hrough t hem paper by paper does not hel p you nmake a
systematic anal ysis of the health of the ani nmals.

But giving yourself slots to put information into
fromeach of these papers allows you to cumul ate and conpare
across different devel opnental nodes of these aninals.

The first stage is a self cell fusion through feta
devel opnent, a lot of enphasis in the literature on these
steps. And nost of the papers that you will find in the
literature, if you do your own search, will address this
particul ar devel opnental node.

W have the perinatal devel opnent and functi onal
period, which is the period i medi ately precedi ng and
following birth. W have juvenile devel opnent and functi on,
which is post-perinatal up to about to pubertal period.

Then we address reproductive devel opnment and
function, which we put a | ot of weight on, because the
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reproductive systemis so conplex and so highly integrated
that we felt if you had a correctly functioning reproductive
systemthat likely the animal was in pretty good shape.

And finally we considered post-pubertal nmaturation
which was all of the maturation processes that m ght occur
si mul taneously with reproductive maturation, but did not
specifically address reproductive function.

As you can see fromthe pink and brown call outs,
this also allowed us to identify points in the devel opnent al
process of these animals where we m ght have a food
consunption exposure. So you can see this franmework all ows
us to consider conprehensively all of the |ife stages of the
animal that are relevant to both animal health and food
consunption and allows us to cunul ate data across studies in
a systematic way.

(Slide)

As you know from | ooki ng at our executive summary,
our draft executive summary, we were able to draw sone
i nterimconclusions on animal health regarding, based on the
literature review using the critical biological systens
appr oach.

As | said to you before, with a few notable
exceptions, nost of the information cane in the first node of

cattle. Several studies often cited --. Several of the
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studies that are often cited address transgenic clones. And
in some of these papers where we were hopi ng we woul d get a

| ot of information, because there were several score of

ani mal s eval uated, there was no individual identification of
whet her an ani mal was transgenic or just a clone. So we were
unable to make that distinction. And, therefore, those
papers becane of extrenely limted utility for us.

There are very few aninmals that were just clones as
the result of this data set. And as we broke theminto
species, we realized that the database was not enornously
ext ensi ve.

And often there was cursory information on the
heal th status of non-neonatal animals. Again, because people
are anxious to publish about their neat and new cl oni ng
techni que and how good the efficiency is, there mght be a
throw away | i ne sonewhere in the discussion section that says
cl one 753 aged uneventfully, went through puberty as expected
and gave a normal offspring. Well, that is not very hel pful
to determ ning what the health and safety of the animal is.
But it is cursory information. You can’t just throw it away.

(Slide)

So the next steps. What were we going to do with
this data set? Wll, we developed a wish list of information

that we thought woul d be hel pful in assessing animal health.
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Li ke good scientists, good regulators, and good transparent
participants in the process, we went and gave presentations
to various professional society neetings and other public
fora at which various nenbers of the cloning community and
I nterested other public citizens attended. And we had
several conversations with several clone producers.

(Slide)

One of the things we decided should conme out of
that is this wish list. And the wish list basically said
that what we would like to have are species and |life stage
appropriate conprehensive veterinary exanm nations and
clinical measurements of blood and urine fromthese aninals.

And we woul d like to have these veterinary exans
and clinical neasurenents at several devel opnmental nodes
because we have constructed this lovely critical biological
systens approach. And we thought if we could get sone
addi tional data it would help us | ook across the data in the
literature and al so eval uate what woul d get in hand.

And we al so thought that it would be extrenely
useful to have necropsies of aninmal clones that had died
prior to use. And whose deaths were not immediately
attri butable to normal events.

One of the things that | |earned at CVM was t hat

agricultural animals are not |aboratory animals. You don’t
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get to keep your cows in a nice plastic box in a rack in your
animal handling facilities. Cows live in barns. Barns have
rails. Cows occasionally put their heads in the rails and
hang thensel ves. That is probably not a cloning rel ated
injury. That is probably a cow related injury.

(Slide)

So we canme up with, we went to various reputable
ani mal di agnostic | aboratories and came up with a list of the
standard tests that are used to anal yze bl ood both with
respect to its chemstry and its cellularity.

And then we thought, well, you know, given this is
the FDA, we have had sone experience with controversi al
subj ects, there are sone things that people are interested in
that maybe if we don’t gather data on imredi ately, we should
at | east reserve sone bl ood sanples for so we can anal yze
| at er.

And in particular we |ooked at Serum I G--1, we felt
we woul d reserve a sanple for. Not because we have any
apriori biological reason to suspect that this is a risk.

But rat her because so nmuch public attention has been call ed
toit. And also estrogen for the very sane reasons.

(Slide)

So back to our two-pronged approach. And let’s

t hi nk about the conpositional analysis that we were | ooking
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for. Again, just as with the animal clones we deci ded the
regul atory requirenments for foods from ani mal clones nust be
met or exceeded regardl ess of whether they are conventi onal
or cloned ani mal s.

So we woul d ask any of the foods to neet the
requi renents of the pasturized m |k ordi nance. any USDA
I nspection criteria, the Center for Food Safety and Applied
Nutrition |abeling requirenents, and, of course, our Center’s
bl ood residue requirenents.

And if we were thinking about the conpositional
anal ysis, we would ask that the constituents be within
contenporary normal ranges for variability for that food
product. In other words, it would probably not be
appropriate to dig out a text book from 1938 that eval uated
t he conposition of mlk from W sconsin cows and conpare
California bulk tank mlk from 2002 to those values. That
woul d not be an appropriate conparison

And finally that the identity standard anal yses
woul d reflect the genetics of the animal that is being
propagated. In other words, don’'t conpare neat fromdairy
cows to neat from Angus for exanple.

And the outcone criterion that we woul d be | ooki ng
for fromthis would be a statenent that the mlk or the neat

woul d not be materially different fromconventional aninals.
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(Slide)

So we ran into a little bit nore of a problem here
than we had with the data for the biology animals. And that
was until this Fall. There were no peer revi ewed
publications relevant to SCNT aninal derived mlk or neat
conposition. There were none.

There are several reasons for that. One, very few
cl ones have been bred, are old enough to be bred, and to
produce mlk. Very few There is little inpetus for the
private conpani es who are doing this to publish the
conposition of the mlk, even though we m ght ask themfor
it.

And, finally, nmeat conposition requires sacrificing
the animal. W called around to all of the nmeat testing
| aboratories that we could identify and asked if any of these
anal yses had been mniaturized to the point where we coul d
use a punch biopsy for exanple.

And the answer was no. You needed kil ogram anounts
of meat. And at $20, 000 per clone, that is a ot of noney to
pay to sacrifice an animal. And then how nmany aninmals do you
need to sacrifice in order to have a good statistical survey?

(Slide)

So once again, we divide that wish list. And you

can see for the mlk and the neat we deci ded that what we

Audi o Associ at es
(301) 577-5882



really needed to do was to characterize the primry
constituents of those products that would | ead to a potenti al
nutritional risk. So we asked for proxi mate, plus test
vitam ns and mnerals for which neat or mlk were a noderate
to a major source. And you can see those |isted.

And we had asked for fatty acid profiles, which
again would be of dietary inportance and woul d al so, renenber
we said the two prongs are neutrally reinforcing. They are
not independent. If you can go through this fatty acid
nmet abolismand do all the fine steps that are involved then
chances are you have got a well functioning ani nal

We asked for a protein characterization. Not for
exact breakdowns on each of the proteins because you don’t
eat neat and you don’t drink mlk for the full proteins that
are there. |It’'s for the amno acids that are there. So we
had asked for an amino acid profile particularly
concentrating on the essential am no acids.

And, finally, for mlk, the somatic cell count just
to indicate that the aninmal is healthy and see if we can nove
forward fromthere.

(Slide)

Well, lo and behold, comng out in this quarter’s
i ssue of “Stem Cell and Cloning”, is a study by Marie Wl sh

and her coll eagues on the conposition of mlk fromdairy cow
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cl ones that were described by Forsberg, et al, in a paper
that we al so used to | ook at animal health that Dr. Dubbin
will tell you about.

They | ooked at 17 clones derived fromfive cel
lines that were cows that were bred by Al. Al right, so
don’t be confused here. The cell lines are derived from
animals that were bred by Al, but they went on to make
somatic cell nuclear clones fromthem Two Hol steins and two
Hol stein Jersey process.

And, interestingly also, there was one fenual e
progeny of a bull clone, although they didn’t specify the
breed of that animal.

The conparators that were used in this analysis
wer e approxi mately age and | actati on stage nmatched ani nal s.
They were not housed at the sane farm And they were only
softly breed matched. There were five Hol steins reared at
one farm and one Brown Swiss cow reared at a second farm
Al'l of these aninmals were fed different rations. Although
the rations are not described fully enough so that we can
make sone attributions as to the effect they may have had on
m | k composition.

(Slide)

The anal ytes that Dr. Wal sh and her coll eagues
eval uated | ooked in the mlk, were total fat, nitrogen,
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solids, |lactose, PH, somatic cell count, again an indication
of the health of the udder fromthe animals fromwhich it
cane. An acid degree value, which is an indication of the
rancidity or the off flavor of mlk. Several key elements.
Several fatty acids. And they |ooked at protein conposition.

You will notice that sone of those values, it’s not
your stigmatism it’s sone of those analyzed are in bold.

And that is because they coincidentally happen to fall on our
wish list as well.

(Slide)

So here are the results of the Wal sh study. Al of
the val ues fromthese ani mal clones and the one grand cl one,
okay, that was the daughter of a cloned bull, fell wthin
ei ther conparator or published ranges, with the exception of
strontium

And the only reason for that --. O the reason for
that is not entirely clear because there is no published
range. There is only a single value. So if you have one
val ue conparing it to another val ue doesn’t give you very
much i nformation. Wen you | ook at the paper you will see
that the strontiumlevels in the clones were |ower than the
publ i shed strontium | evels.

(Slide)

So Dr. Wal sh and her col | eagues concl uded that the
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conposition of mlk fromsomatic cell cloned cattle was
simlar to that fromnon-cloned animals. And that the

di fferences between clones and conparators were likely
attributable to differences in breeds, diets, or housing.

It’'s inportant to renenber the nunber of animals in
the study is relatively snmall. But the results are entirely
consistent wwth the health data that you will hear about from
Dr. Dubbin

(Slide)

Next | want to go very quickly through the nouse
literature. Renmenber we said we were going to | ook at node
systens where we had insufficient information and rather than
including that in our data summary, | will tell you a little
bit about it now, and include it in our nethodol ogy
di scussi on.

(Slide)

Mouse literature in many ways is very simlar to
the livestock literature. It tends to focus on interesting
out cones rather than on overall health surveys, for the
reasons that John discussed, there is a publication bias out
there. It may provide insights into the underlying biol ogy,
however, of the overall cloning process.

Because mice have relatively short generation

times, these studies nmay provide us clues to reproduction,
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| ongevity and agents rel ated phenonena. And it’s interesting
to note that some of the anomalies that we have noted in mce
are simlar to the anomalies that were noted in |ivestock.

O hers are very different.

So like every nodel systemit’s very inportant to
interpret the results with care. This is a nodel system It
Is not a direct representation of all of the other systens.

(Slide)

So what do we know about mce. Well, simlar to
| i vestock clones, mce often have | arge abnormal pl acent ae.
| amjunping the gun a little bit on what Dr. Adans and
Dr. Dubbin are going to tell you, but trust ne there are sone
| arge abnormal placentae in cloned animals. Sone of these
m ce al so have perinatal respiratory difficulties either
arising from cardi ovascul ar defects or birth rel ated
phenonenon.

There are, however, sone distinctive phenonena that
al so have been observed with mce. |In one |aboratory, one
strain of mce that has been generated using one cloning
techni que, animals have shorter |ife spans, significantly
shorter |ife spans than their donor animals.

Those ani mal s appear to die fromvarious kinds of
| i ver pathologies. Again, that however is limted to one

| aboratory in strain out all of the data that has been
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observed. | n another |aboratory sonme of the nouse cl ones
have a very uni que obese pre-pubertal phenotype that is
reproduci ble in that |aboratory using that donor I|ine.

(Slide)

So what insights do we have fromthe physiol ogi ca
mechani snms that nmay be perturbed in all animal clones from
t he nouse nodel systenf? Well, we know that placentation is
affected. Wthout going into details there have been a
series of rather elegant studies that have asked the question
are these changes due to genetic nodifications or epigenetic
nodi fications. Wen the entire report cones out you will see
that this group of scientists has done an el egant job of
denonstrating that these are epigenetic changes and not
mut at i onal effects.

That there is fairly rapid resolution of perinatal
fragility, as Dr. Dubbin will describe to you in the next
hal f hour. And the nost inportant thing that the nouse data
has taught us is that anomalies noted in clones that are
specific to cloning, in other words, an animal that may have
a genetic defect may propagate that defect.

But if there is an anomaly noted that appears to be
cloning related, such as the uni que obese phenotype, that
phenotype is not transmtted to progeny. Reproducibly not
ever in the publications.
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So predicative interspecies extrapol ation for
speci fic endpoints or outcones should be attenpted with
caution. | think what we go to the nouse studies for is sone
good under standi ng of what the underlying biological systens
that nmay be involved are. But to extrapolate from any
particul ar endpoint frommce to |ivestock is probably
| nappropriate, just as it is inappropriate to extrapolate for
exanpl e fromgoats to pigs.

(Slide)

So what happened next? W are stuck with this set
of papers that has spurious, or not spurious, but very
cursory information about animals as they age. Don’t really
have a whol e | ot of physiological or biochem cal data. W
are goi ng out and hawki ng our risk assessnment across the
country. And | o and behol d, one conpany stepped up to the
plate. And | would |like to thank Cyagra | ncorporated for
supplying us with an extraordi nary data set.

(Slide)

This data set is the reason why you are reading the
executive summary and not the entire risk assessnent right
now. Cyagra nmade these data available to us in the Sumrer of
2003. It’s inportant what they did basically was to go out,
try to identify every clone that they had generated.

And as a snapshot in tine, if you are an
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epi dem ol ogi st you can think of this is as a cross sectional
study and not a |ongitudinal study. Assayed the health and
t ook bl ood sanples on all of these animals. It took them

| ong enough to do this, but they were able for a very snall
subset of aninmals to get data on both the neonates and those
animals a little bit later.

They shipped us electronically that entire data
set, including the direct evaluation of the clinical
chem stry fromthe Cornell Aninmal Health D agnostic
Laboratory. And said, gotoit. |It’s publicly available.

Do wth it what you pl ease.

So that is what we did. W analyzed it every which
way from Sunday. And what | would like to tell you about, or
what Dr. Dubbin will spend nost of the tine talking to you
about that data set. Because it is the nost conprehensive
and conpl ete anal ysis of the health of animal clones.

Unfortunately it’s only limted to cattle, and that
is their business decision, we don’t have anything to say
about that. But, that is the way it goes.

In addi tion, we have received other data from ot her
cl one manufacturers. It tends to be on specific endpoints
and may be on different species. Wth apologies to those
cl one producers, we have not incorporated it at this tinme.

But we will in subsequent iterations of this risk assessnent.
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So we decided to nove forward even though we knew
it would delay the conpletion of the appendi ces and the
decent proofreadi ng a docunent of 300 pages in |ength would
require.

(Slide)

So, finally, et me wap up by telling you what the
rules are that we were choosing to apply to our risk
assessnent. Again renmenber we have the initial criteria that
the ani mal s appear normal and healthy. Those that exhibit
gross abnormalities or disease are culled and do not enter
the food supply. This is not special for clones. This goes
for food we eat every day.

Meat and m | k appear normal and neither exceed
federal, state, and |ocal standards. Again, nothing special
for clones. Sane requirenents that we have had for other
food ani mal s.

(Slide)

We did sonething a little different. W decided to
make our biases transparent. Now there is no such thing as
going into an analysis without a bias. People can tell you
that that is the case, but that is not true.

So we decided that we would take the two extrene
bi ases that could be taken for clones. And we woul d bound
the risk face in which we were operating using those two
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bi ases. And by clearly identifying what those biases are, we
could be transparent about where the data was taking us and
how nmuch confidence we woul d have in our concl usions.

So our first hypothesis is the nore |iberal
I nterpretation that assunes that clones are exact bi ol ogical
copies of the donor animal. And that all you need to confirm
that are confirmatory findings of health and food product
conparability to indicate that no additional risk is posed by
t he consunption of these food products.

The opposite face, the other bound on this, is that
ani mal clones may appear to be biological copies of the donor
animal. But subtle hazards may have been introduced by the
somatic cell nuclear transfer process.

To avoi d additional risks above those posed by the
consunption of foods from conventional animls, conprehensive
heal th and conpositional data are required to denonstrate
that the animals are healthy. And that food products derived
fromthemdo not differ materially fromthose derived from
conventional animals. So those are our biases.

Again, as was told at the begi nning of these
assessnents, this is risk assessnent. This is science only.
These biases are scientific biases. They are not norale or
et hi cal biases which are nore appropriately handled in the

ri sk managenent conponent of this overall process.
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(Slide)

We eval uated the wei ght of the evidence for aninal
health and food safety based on the literature and the data
t hat had been submtted.

(Slide)

W will state our conclusions regarding risk using
the following criteria. Any biological assunptions that we
inmplied. Renmenber we said it was relatively value free, but
there were assunptions used in risk assessnent. The
enpirical evidence that we evaluated. The consistency of
observations anong the animals of that cohort and across
ot her cohorts as well.

The degree to which nodel systens apply to that
particul ar endpoint that was being evaluated. And the
consi stency of that nodel systemw th the data that we were
eval uati ng.

W woul d state our uncertainties associated with
any prelimnary estimate of risk that we m ght make. And
t hen make an overall statement of the confidence that we
woul d have in that estimate.

So what you have here is a fully transparent
deci si on maki ng process that identifies the two bias
perspectives that you can take, where the data that drove you
wWith respect to that risk finding exercise, the uncertainties
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that were still associated with it, and our confidence in our
estimates of risks for that particul ar endpoint.

(Slide)

Now it’s inmportant to understand what the
limtations on any risk assessnent are. This is a
qualitative conparative risk assessnent. W are not going to
cone out with a nunber that says neat fromaninmal clones is
then many tinmes nore or less risky than conventional neat.

What we are going to do is conpare these aninmals to
conparators of known or inferred safety. And the known or
inferred safety that we are conparing themto is the food
that we eat every day.

The strongest conclusion that you can get out of
this kind of a risk assessnment is |likely to be as safe as.

So what does that nmean in the context of animal health and
food consunption? Wen we say a finding as safe as for

animal health, that neans the cloning process is likely to be
as safe as other assisted reproductive technologies. That is
our conparator of known or inferred safety.

For food derived fromclones the finding of as safe
as neans that food derived fromanimal clones is likely to be
as safe as the foods that we eat every day.

(Slide)

Finally, we nmade sonme recommendati ons to decrease
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uncertainties. There are always uncertainties associ ated
with every bit of science. R sk assessnent, as | said, is an
Iterative process. W can always call for nore data. W can
al so be paral yzed by anal ysis.

So one of the things that we need to do is to, and
that we will ask for your opinion on, are the relative nerits
of additional data. And so that we can then take those
recommendations forward to risk nmanagers so that a
transparent statenent of risk tolerance can be nmade.

(Slide)

So we have been prom sing you this risk assessnent.
W are still going to prom se you. And the last little
teaser here is what is the overall structure of the risk
assessnent going to look Iike when it finally conmes out.

W want this docunent to be accessible to the
entire public, fromthe scientists to the | ayperson. To that
end you have already seen the draft prelimnary executive
sunmary.

The next chapter in the risk assessment will be a
technol ogy overview that will review assisted reproductive
technol ogies as they are currently enployed in the U S.
agriculture. A little bit about how | ong they have been
around. How nuch they are used, and what they are actually
li ke.
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There is a short prinmer on hazard, risk, and
cl oning, nost of which you have heard today. A chapter on
risks to aninmal health. A chapter on food consunption risks.
And a final closing chapter with overall conclusions. There
are several appendices which you see |listed on the right hand
side of that slide.

There will be a conprehensi ve bi bliography,
including all of the raw data that Cyagra submtted. Raw
data. Individual aninmal nunbers. And a conplete glossary so
t hat anybody who is reading this docunent doesn’'t feel that
they are stunned by techno babbl e.

(Slide)

This risk assessnent we believe has a great deal of
value to us as a regulatory agency, to the scientific
comunity, and to the lay public. 1It’s a |ogical framework
that is tailored to a specific question. It’s a systenmatic
anal ysis of available data that have mul tipl e uses.

It identifies clearly data gaps. It perforns
wei ght of evidence eval uations that acconmmpdate dat a,
bi ol ogi cal assunptions, biases, uncertainties, and the degree
of confidence that we have in the concl usions.

And finally we believe that this gives all of the
st akehol ders involved in the process a degree of transparency

that we may not have seen before. And this prelimnary
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presentation of the executive sunmary is the first step in
t hat transparent process.

(Slide)

Finally, I would |ike to acknow edge all of the
peopl e who have worked on this team Wthout them none of
this woul d have been possible. And with them we have, |
thi nk, conme up with a uni que product.

Dr. Aney Adans, you will see soon. Eric Dubbin,
who has been involved in things. Kevin Geenlees, who has
been actively involved in the preparation of the final
docunent. Dr. Barry Hooberman, fromour risk assessnent
group. Dr. Wendy Jones, John Matheson and Christina
Musgrave, our consuner safety officer w thout whom none of
t he data managenent woul d have been possi bl e.

And finally I would like to thank our reviewers,
Dr. Hungerford. @il Schnerfeld. Dr. Sherman.

Dr. Schoenemann. Jody Flem ng, who was a sumrer student with
us fromRutgers. And nmany, nmany others at the Center and
outside for all of their help.

(Slide)

And finally to Ray Page from Cyagra for his
openness, continued availability to answer any questions
about his data set. And to other producers whose data we

have not yet included.
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And for photo credits, of course, we would like to
t hank Cyagra, Nexia, TransOva, | think Jodie Palner is here.
Vi aGen. M ke, thank you very nmuch. And Jorge Piedrahita.
And of course Bob Wall, you get thanked tw ce because you
didn't end up on the slide. Thank you very nuch for your
attention.

(Appl ause.)

Summary Data from Ani mal C ones - Part

by Dr. Eric Dubbin

DR. DUBBIN. Thank you, Larisa, for that overview
and teaching us all sonething about risk assessnent and how
this process is being evaluated. M nane is Eric Dubbin.
ama |large animal veterinarian and | ama nmenber of the
rum nant drugs teamat the Center for Veterinary Medicine,
Food and Drug Adm nistration. Just one second.

(Pause.)

(Slide)

This is a review of the critical biological systens
approach and each node that we used as devel opnent al
| andmar ks to couch our discussion in. The first node, cel
fusion through field devel opnments. [It’'s before the cal ves
are born. Then perinatal devel opnent and function around the
time of birth. Juvenile devel opnent and functi on.

Then when the cal ves go through puberty and have
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reproducti ve devel opnment and function. And finally post-
pubertal maturation where we see how well the animals age as
adul ts.

(Slide)

The overview of ny presentation is we are going to
do a species by species evaluations. W are going to talk
about key outcones in the critical biological systens
approach context.

We are going to enphasize the data as it
corresponds to the devel opnental node and how it relates to
animal health risks and food consunption risks. W wll also
have a nore detail ed presentation of the Cyagra data, which
Is the | argest single data set and our nost detailed data
set.

(Slide)

The first node is cell fusion through field
devel opnment. This is the period of highest risk for the
devel opi ng cl one where we can see failure for the enbryo to
divide or inplant. Defects in reprogramm ng. Problens wth
pl acentation. There are problens in this node throughout al
t he speci es we have eval uat ed.

The percentage of surviving this particular node is
| ow and the data that we have are limted for further

assessnent, but the data do help set the stage for the next
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node.

(Slide)

Wth that | would like to talk about specifically
about bovine clones in the framework of the critical
bi ol ogi cal systens approach.

(Slide)

When we | ook at bovine perinatal clones what we see
is that there are really few | aboratories, lots of data, but
few | aboratories with the key studies. Another issue is that
many of these studies discuss transgenic clones and not just
clones alone. And if you renenber we discussed that
transgenic animals were going to be left out of this
assessment .

So the number of actual “just” clones is relatively
smal |, about 50 or so. Mdst of the information on overal
health is somewhat cursory, or as Dr. Rudenko nentioned
earlier, the passing discussions of the aninmals were healthy
after they got the information they wanted.

There are few physiol ogi cal or biochem cal studies
with |ab data and bl ood data. And one thing we do see in
bovines that the large offspring syndrone is quite conmon.
Large of fspring syndronme, for those of you who don’'t know, is
a collection of findings where the calf, the neonate, the

newborn, is larger than expected for the breed.
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There may be sonme pl acentation problens
occasionally. Partrition may be delayed. The calf is
unthrifty. These cal ves m ght need support by nasal gastric
or oral gastric feeding and respiratory support with ---
oxygen and such. Modst of these animals survive and Dr. Adans
wi |l discuss this condition in nore detail l|ater and you can
see ny bottombullet there is not showi ng up very well.

(Slide)

What we see over and over again is that the newborn
clones are particularly fragile in the first few days. There
I's a higher incidence of death early in the devel opnent of
this technol ogy. But we do see an inprovement in success
rates as the technology itself advances.

In clones we see no qualitative difference relative
to other assisted reproductive technologies. Qualitating
nmeani ng the types of problens. W do, however, very clearly
see an increased frequency of these problens. Mst comonly
LOS, which I mentioned previously. These calves tend to be a
little higher birth weight than their age matched
conpar at or s.

And you will hear the term age matched conpar at or
over and over again because it’s inportant that when we use a
reference, that the reference we use is appropriate and age
mat chi ng conparators or conparing aninmals of simlar age,
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simlar breed, simlar diet, simlar farm background is very,
very hel pful for a neaningful conparison.

We do see nore common cardi ovascul ar mal f or mati ons
nore conmmonly. We will see respiratory problens and fl exor
tendon contracture. Understand that elevated birth rates,
cardi ovascul ar abnormalities, respiratory difficulties and
contracted tendons are not unusual to cloned ani nals.

(Slide)

So that is the perinatal sunmary of the literature.
The next node | want to talk about is juvenile devel opnent
and function. This enconpasses the tine in and around
weani ng, dependi ng on the species because different species
are weaned at different ages.

(Slide)

VWhat we find in the juvenile period in cattle is
that initial instabilities that were seen in the neonatal
group tend to resolve. They tend to | essen. W see probl ens
| ess conmonly in this group of animals. O all the
literature, the 500 papers that Dr. Rudenko tal ked about, the
total nunber of clones in all of those papers were about 100
animals. And in those 100 animals, only three deaths were
reported in what appeared to be ot herw se healthy ani mals.

So the nunbers are not |arge.

In one study there was a description that growh
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hornone and 1 GF-1 |levels were |ower in the cloned aninmals
than they were in the control animals. The growth and
general health was reported as nor nal

And anot her study on behavior of cloned aninals
descri bed their behavior as normal and that their behavior
actually resenbles the donor. The dam had, you get a
personality type, and these clone offspring had a simlar
personal ity type.

(Slide)

Continuing in the bovine juvenile node, we see a
description of one cloned animal with | ynphoid hypopl asi a
that died at day 51. Again, this cloned aninmal with this
probl em we do see conventionally bred animals with | ynphoid
Hypopl asia as wel | .

In a study of Japanese Bl ack Beef clones, of the 12
clones surviving the perinatal period, which is a previous
node, all of those 12 were healthy and normal up to about a
year.

In anot her study there were four clones derived
fromear cells of a 17 year old Japanese Bl ack Beef bull and
t he paper reported that they were all alive and heal thy at
ten to 12 nonths. That the veterinary exans, growh curves,
and 30 day bl ood paraneters were nornmal, although no data
wer e provided.
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(Slide)

Continuing in the same node for cattle another
study reported on 21 healthy appearing clones. And they took
physi ol ogi cal nmeasurenents. These calves had an el evated
body tenperature for a nonth or two. These body tenperatures
were not responsive to non steroid anti-inflanmatories, with
no abnormal bl ood work, per se. W can be pretty sure these
animal s did not have sonme kind of infection causing el evated
body tenperatures.

Sonme of the blood paraneters or anal ytes that were
anal yzed were initially unstable. They showed |ots of
variation and that variation resolved within a few weeks.

The basic clinical chem stries were normal. And they al so
ran sonme hornone levels. 1G-1, IGF binding protein, leptin,
i nsulin, post prandial glucose. Those all were reported to
be normal .

There were sone di fferences between the clone and
the control calves with their |level of thyroxine, |leptin, and
|G~ 11. But the paper reported that those differences
resolved in two weeks.

(Slide)

In summary, fromthis node of juvenile devel opnent,
we do see physiological instabilities. Fewer in this node

than the previous. And those fromthe previous one tend to
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resol ve by the conclusion of this tinme period in the clone's
life.

The lab results that were generated showed an
appropri ate response to growh and devel opnent. There are
certain analytes that animals will, well all animls
including me and you, will have differences as ani mals grow,
as they grow. For exanple, cal cium phosphorous and al kal i ne
phosphot ates, which I will discuss later and you will see
| ater. These are growth related analytes. And animals with
el evations of these are generally beyond grow ng ani mal s.
And we will see nore of that.

And obvi ous physical anonalies, things that |ooked
abnormal were clearly identified as abnormal. So, in
sumary, normal and heal t hy ani nal s behave and appear to
function normally and are indistinguishable fromtheir
conpar at or s.

(Slide)

The next node is after these animals go through
their juvenile devel opnent they then go through puberty, God
wlling. That is what we are |ooking for because we want to
breed these animals. They are clones with superior genetic
nmerit and their job is to produce offspring with superior
genetic nerit. So the reproductive systemis inportant.

And as you m ght be aware, the reproductive system
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is an extrenely conplex set of interactions. And we nade the
assunption we considered that if a clone was able to
successfully breed, that is it showed breedi ng behavi or, and
actual ly reproduced, which is to calve or devel op offspring,
that that woul d denonstrate that in the process of cloning
the aninmal still has naintai ned appropriate control of this
extrenmely delicate and sensitive process.

Success at this node indicates to us that the
clones are genetically well integrated because this process,
this subtle delicate conplex process, is functional.

(Slide)

Wth that being said, the data that we have on the
reproductive node is quite limted. There mght be a cursory
mention, as Dr. Rudenko said previously, a cursory nention of
normal activity at the end of the paper really designed to
| ook at something else. And they do have this information
t hey included, but it's not detail ed and conprehensive.

There is a paper where there was explicit
eval uati on of bovine clone reproductive function. And this
one paper reported that puberty occurred sonewhat l|ater in
the clones at 314 days on average conpared to the
conventionally bred counterparts at 272.

These animals, the cloned aninmals, had a higher

body weight at first estrus of 336 kil ograns versus the
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controls of 302. The authors discussed that there is no
difference in the cycle length, the average cow cycle is 21
days, follicular developnents and the hornonal profiles |like
daily luteinizing hornone, follicle stinulating hornone, E2
Is estrogen and P4 is progesterone. These were simlar

bet ween t he two.

It is inportant to renenber though that this nice
data set really centers on four cloned cows. So we are
tal king about four aninmals. The bottombullet, which is
still readable, three of the four clones were pregnant post
artificial insemnation. And four of the four controls were
pregnant post artificial insemnation. The nunber of
I nsem nations wasn’t reported. But artificial insemnation,
three out of four, is really not that bad.

There was anot her report of sone Holstein heifers
that were cyclic by ten to 11 nonths of age, which was in the
normal range. W didn't include that on the side because
t hese animals, sone of themweren't transgenic and we deci ded
we are not going to include transgenic discussions in this.
But, the fact that that was in the nornmal range is
i nteresting to ne.

(Slide)

There were nore reports, again, these reports, nore

of passing nention of the reproductive issues. 1|In one five
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cl ones were healthy and normal and described as normally
cyclic at one year of age. Cyclic nmeans show ng signs of
estrogen, showi ng signs of heat.

Qur clone naned “CGene,” a bull, was reported as
bei ng healthy, fertile and having sired calves by artificial
i nsem nation and in vitro fertilization.

Anot her report of a clone bread via artificial
i nsem nation, rather, conceived and delivered a calf
descri bed as normal. And anot her paper described two
Hol stein clones in an abstract. The abstract nentioned that
the first post partum ovul ati ons were del ayed. That they had
two follicular waves, two per cycle, which is within the
range of normal. And these aninmals calved normally.

(Slide)

So, in sumary, based on the data that we have, or
rat her on the review of the papers avail able and the
literature, we see that clones appear to devel op normally.
That puberty was reached at a slightly del ayed stage of life,
you know, sone |arger body weights and by days, slightly
del ayed. But the reproductive function that was observed and
measured was described as normal for how it was neasured.

(Slide)

The final node that we have and that we have

reviewed in the literature is that of post-pubertal
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mat uration. Concept of lifespan. And that is an inportant
concept because we all know that Dolly died, was consi dered
at a younger age than we woul d have expected for an ani ma

t hat was panpered.

But the concept of |ifespan for food animals is
different than it -- oh! Also, and Dr. Rudenko discussed the
nouse nodel. The concept of lifespan in food animals is
different. And this may be a review for many of you, but for
t hose of you who don’t understand or aren’t famliar with
this, food animals cone really in two types. There are brood
animal s and there are market animals. Brood animals for
breedi ng and market animals for consunption.

Mar ket animals are raised until the reach their
mar ket wei ght. They are then slaughtered for food. This is
about at 18 to 24 nonths for cattle, and six to eight nonths
for sw ne.

Brood animal s are breeder stock. They are designed
to produce offspring year after year after year, as | ong as
they are capable until they becone either infertile or
devel op a di sease or | aneness where they can no | onger
perform

Left by thenselves, cattle, pigs, sheep and goats,
could probably live for up to 15 to 20 years, although they
are usually culled well before that tine.
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(Slide)

The technology is relatively new and few bovi ne
cl ones have reached an advanced age to have infornmation on
| ongevity. Also, inthe literature we have no reports of
sudden abnornmalities arising.

There is a report that a bull naned “Second
Chance” --. Hill reported that Second Chance as a neonate
had di abetes that was treated. The di abetes resolved. And
the animal is now three years of age, has normal body weight,
growt h, behavior, and as a bull, all inportant senen
producti on.

| amat the 10:30 nmark. Wat do you suggest | do?
| mean this mght be a good tine for a break. | am about to
go into the next thing.

(Slide)

The next section, a little teaser for you. M next
part of this is when | actually review the actual data,
cattle nunbers, health records, lab data. And it’s pretty
interesting. | would like you all to be fresh before | get
intoit. So, it’s tinme to break. W will see you all at
11: 00 o’ cl ock. \Whatever the agenda says.

(Wher eupon, a recess was taken.)

Summary Data for Animal Clones - Part 11

by Dr. Eric Dubbin
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DR. DUBBIN. This is what we were waiting for. 1In
the Spring of 2000, we encouraged producers to publish data
on the health of clones. Back in the Fall of 2002, we
presented our draft risk assessnent net hodol ogy. And then in
the late Spring of 2003, we had an influx of new data from
t he Cyagra conpany.

The Cyagra conpany clones cattle, or at |east those
were the data provided. And in the data set were physi cal
exans, nedical records, and this part about the |aboratory
data is key. These were systematically collected |aboratory
data. Data collected on all animals based on the cal endar,
not based on di agnosi ng a di sease.

(Slide)

Since we received this set of clinical data, we
reviewed themin the context of clinical nedicine. And
clinical medicine uses sonething called the problemoriented
medi cal approach

The approach is contingent really on an ani na
having a problem And you | ook at that problem and you take
its history. And then you exam ne the animal to determne if
you can -- the physical exam nation findings will tell you
anyt hing nore about, tie the history and the conpl ai nt
toget her so that you conme up with a diagnosis.

This is also sonewhat of an iterative process. W
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have all these problens and you are not sure what it is yet,
so you then run sonme confirmatory tests. This is clinica
pat hol ogy. So-called blood tests, chem stry, electrolytes,
the blood cells, and urinalysis.

And you use these | ab data to help bol ster your
argunent for what you have done in your physical exam your
hi story, and your chief conplaint. That is the nodel under
whi ch nmedicine is practiced.

The point of this slide is that you nust understand
that Iab work by itself is not a free standing item It is
the context of the animal that you use to judge the rel evance
of the | ab work.

(Slide)

So clinical pathology, which is a very fancy nane
for “lab work” conplenents the physical exam It assists in
t he diagnosis. And |ab work has its downside, | shouldn’t
say downside, but limtations would be a better word to put
it.

The reference ranges that you use to determne if
an animal falls in the nornmal category are based on a
popul ation that the |lab uses for healthy aninmals. They take
the lab values fromhealth aninmals. They take the nean at
plus, mnus two standard deviations and cone up with a |ist

of normal values with 95 percent confidence. Meaning five

Audi o Associ at es
(301) 577-5882

71



72

percent of the values you have nay be okay, but out of the
range just based on chance al one.

So you can’t scrutinize the data that every single
thing is out of range has a whole | ot of relevance per se.

Al so what was the lab’s reference population . Mny | abs use
heal t hy adult ani nal s.

Anot her issue with clinical pathology is the
concept of artifact. Artifact is an unexpl ai nable error that
I s caused by, for exanple, an error at the lab, an error in
collecting a blood sanple, putting it on the dashboard while
you get a cup of coffee, then you take it away. Artifact
happens. Not that | have ever done that.

(Laughter.)

But, again, the point of this slide is to renenber
that clinical judgnent, the context, is still required when
reviewi ng | ab work.

(Slide)

So the data set that we received had 74 sanpl es
fromclones. That is split up into ten neonates, defined as
| ess than 24 hours of age. 46 calves fromthe one to six
nont hs age group. And 18 calves fromthe six to 18 nonth
group. For a total of 74.

At the neonatal stage, seven calves fromthat stage

survi ved and we recei ved bl ood work at the one to six nonth
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stage too. So there is a repeat of seven calves. From
conparators, we had 17 neonates, 47 one to six nonths old
conparators, and 21 six to 18 nonth old conparators. These
animal s were age matched and very hel pful for a reference
poi nt of view.

(Slide)

Again the data set discussed nortality. It
di scussed physical exans. |t had actual veterinary exam
forms. It discussed clinical picture. It discussed surgery.
We saw sone unbilical problens, which I will talk about and
describe in detail. And discussed how many animals were for
cul I.

So before we | ook at the clinical pathol ogy data,
we want to take a | ook at what appears, what | would call the
big picture. Wat all was going on with these cloned
ani mal s.

(Slide)

134 cloned animal s had data on them submitted to
us. O these 134 clones, 28 of themwere |isted as being
stillborn or having died or euthanized by 48 hours of age.

11 cal ves were described as having died fromafter that stage
too, and there is typo, that is actually one and a half
years, or 18 nonths --- were followed up

The split of the 11 calves that died after that
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point, eight of themdied in the first nonth. Three died
fromone to six nonths. And none died after then. You wll
see that the nunbers don’'t necessarily, the nunbers on this
slide add up. But, the nunbers don’t necessarily add up
everywhere you | ook. And the reason for that is we received
the data in two sets.

The first set was scrutinized very carefully. It
has all of the lab data. And that is the first 74 cal ves
that were on the previous slide. W have since received
subsequent data on 60 nore calves and it’'s too good not to --
iIt’s too good to have this, not to use it. But we can’t
necessarily put themall in the sane context. W don’t have
the same |evel of detail on the last 60 as we do on the first
74.

(Slide)

So in further discussing the nortality listed in
the data set, of the 28 that died in |l ess than 48 hours, 11
were stillborn, 12 were euthani zed for abnormal devel opnent,
defined | oosely as sort of different problens, and
contracture means contracted tendons, or bent | egs.

Two were actually infected with rotavirus diarrhea,
a very common cause of diarrhea in calves. And two aninmals
succunbed to that. Three died fromunknown causes and their

clinical picture is described normal. One had a thickened
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pl acenta and pericarditis. And one had a noist unbilicus and
was depressed.

(Slide)

For the cal ves that survived over two days, those
11 cal ves, three of them had unbilical problens and sepsis
fromthose unbilical problenms. Three of them had gastro
I ntestinal problens described as bl oat adhesions. And the
rupture there is, evidently this calf ate sone wood chi ps and
It had a bad reaction to that. And that is hard to attribute
to cl oning.

Three of them had circul atory probl ens described as
failure to, various different types of circulatory problens.
Failed to convert fromfetal to neonatal circulation and
such. One animal had contracted tendons and was not
responsive to therapy. And one had an accidental trauma. As
Larisa described in the previous talk, it’s hard to attribute
trauma to cl oning.

(Slide)

So now we | ook at what kind of physical exans did
we have in the data set. And nost of these, well these
physi cal exans were submtted with this set. And descri bed
11 clones with nuscul o skel etal abnormalities.

O these 11 clones, nine of them were described as

contracted tendons and these animals responded to therapy.
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One was described as having thick withers, which is the
shoul der bl ade area for those of you don’t know, an enl arged
carpus, which is the front knee, and this |eg deviated

| aterally, which nmeans it stuck out. And she was eventually
cul | ed.

And you will see this calf over and over again,
because there is | ab work associated with it. And it wll be
mentioned, so you will get to know her ear tag nunber by the
end of this, | amsure. And the other nuscul o skel etal
problemwas a dwarf with frequent bl oat.

One cl one was havi ng described as having early
manmary devel opnent. And she was about four and a half
nonths old. That is a little early for a calf to have
manmary devel oprment, but | can tell you that | have worked
with heifers for a long tine and sonetines that just happens.

Two cal ves were described as having harsh | ung
sounds. Three bull clones were described as having a
retained testicle, which is, the termfor that is
cryptorchid. And we thought this is awful curious. Maybe
this causes that.

And we further scrutinized the data. W found it
was all fromthe sane donor and seened to be sone genetic
link there and that is consistent with what we think of in
clinical nmedicine.
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And one calf was described as having a cardiac
arrhythma. How often do you have cardiac arrhythma in
calves in the general population? | don't think a whole |ot
of calves are auscultated or listened to routinely on a
production operation, so it’s hard to get a feel for that.
It’'s not comon, but | have heard it nyself.

(Slide)

One of the health issues that we see with this data
set and we have seen consistently throughout previous ones is
that there are unbilical problenms. 41 of the 134 cal ves were
descri bed as having unbilical difficulties. Bleeding,

i nfection, adhesions. Two subsequently had cases of

pyel onephritis, which is an ascending bacterial, | shouldn’t
say it’s ascending, but it is a bacterial infection of the
ki dney.

O these reported 41 problens, 29 of these cal ves
required unbilical surgery. The extent, whether it’s
unbi | i cal extrapolation, renoving an entire unbilicus, or
simply a repair of an unbilical hernia, we don’t have that
kind of detail.

M scel | aneous heal th probl ens, we tal ked about the
rotavirus. | have tal ked about the G problens. The failure
to transition to to fetal circulation and hypoxia. And the

two culls.
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(Slide)

Now we have these actual blood. W reviewed the
general clinical picture. Wat kind of problens are we
seeing? W have attribution of each problemw th ear tags so
we know who is doing what. Now we have lots and |ots of
bl ood data. How do we organi ze then? And how do we decide
what to conpare themto?

(Slide)

This chart is a little busy, so | wll walk you
through it. W took data fromthree different popul ations.
That is the clone, the age match controls and the Cornel
Ref erence Lab.

We then conpared individual analyte values from one
popul ation with the range in the other populations. Counted
the nunber of analytes that were outside the range and nade
t he conparison that way.

So, for exanple, let's look at the top row For
the six to eight nonth old group, for clinical chem stry,

i gnore chart nunmber. That is sort of internal. 75 percent
of the clones had their values wthin the range of the
reference range. So we would call that a 75 percent
agreenent, | oosely.

On the next colum we conpare the clones to age

mat ch conparators, and you see that there is 99 percent
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agreenent. 99 percent of the clones have their blood val ues
wi thin the range exhibited by the age match conparators. And
we have actual raw nunbers for you.

Qut of 592 total bl ood sanples, or total val ues
avail abl e, 586 of the cloned animals’ values were within that
range, which is a -- that is nore than you woul d expect by
chance al one.

And the final colum we conpared the conparator
popul ati on, these are the non-cloned animals, the regular old
calves. And conpared how t hey stacked up agai nst the Cornel
ref erence range.

You can see that there was a 73 percent of the
conparator, regular old garden variety calves, where their
ranges were within the Cornell range. So you can see that
the first and second colum are alnost identical, which is
that there is equal disagreenent of the clones’ conparators
to the reference range. But a very high anount of agreenent
with the clones and their age natched conparators.

That tells us that we need to be conparing these
calves to their age matched animals. That is how we cane to
t hat concl usi on.

But this chart illustrates sonething el se that
becanme evident as we were reviewing the data. |If you | ook at

the neonates, and that is the bottomrow, and let’s just take
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for exanple the hematol ogy, which is the very bottomrow |
woul d like to thank Joanne for fixing this slide, because |
couldn’'t make this point without it.

That if you look at the hematology in the mddle
colum, right there (indicating) that 90 percent of the clone
values were within the range of the conparator values. That
IS pretty good.

But as you go up the columm, you go to the next
node, one to six nonths, you see that 96 percent of the clone
values are within the range of the conparator values. And as
you continue up you see that as, what should we call them
six to eight nonths, or alnbst adults, market age or getting
close to market age, that there is alnost 100 percent
agreenent .

So the other conclusion we can make is that the
ol der the animals get, the nore stabilized their blood work
becones.

(Slide)

So now we have deci ded what we are going to conpare
and what we are going to neasure. Now the question is how
are we going to present this? How are we going to analyze
iIt? What is going to give us a good visual, quick view, and
it wll be something that is concise so that you can fit it

on one page, but it has to tell you sonething.
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(Slide)

We canme up with this approach. This denonstrates
how we organi zed the data to get an overall view of the
sameness versus the differences. Across the top, we have
animal ID. That is an animal ID that we attributed to the
animals. W kept their actual identities or ear tags to
protect the innocent, or whatever. W didn't want them
attri butable to that.

So, across the top are the CVM's, our ani nal
identifier. The first colum lists the analytes that are
nmeasur ed, hematocrit, henogl obin, red blood cell count and
MCV, nean cell volune, and so forth. And then each bl ack
square indicates that for calf nunber 24, this clone s val ue
for hematocrit was within the range of the conparator. And
when you |l ook at -- so that is what the black square neans.

What the gray square neans is that it is outside
the range. Because we were strict. Boom |nside/outside
within point 01. Watever it is. |If it was outside, it was
not going to be a black square.

But sone of these were so close. You know, if you
have, let’s say, a glucose of 40 is the |low, you have a
gl ucose of 39, you are going to nmake that a huge issue, or is
that within --.

So we said if something is within ten percent or
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within froma practitioner’s standpoint, within clinically
cl ose enough, we gave that a gray box, which still nmeans we
didn't ignore it, but we didn’'t give it the sane wei ght as
sonething that was truly out of range. Those are the gray
boxes.

Things that are out of range and obviously
abnormal, this would be an elevation, this would say that
cal f nunmber 108 had an elevation of its red blood cell count.
And then down arrows woul d be, that is conpared with
conparators, and that this calf 108 had an MCV | ower than the
conpari son popul ati on.

Asterisk are mssing data. X's, which you will see
in comng up slides, are presuned artifact. W tal ked about
artifact at the begi nning.

If you | ook at the colum on the far right, that is
a summari zation of all the calves. How nany had hematocrits
out of range? Zero out of 18. How nmany had henogl obi n out
of range? Zero out of 18. RVC s out of range. The term out
of range doesn't really specify above or below. It’s just
not a square.

And then along the bottom of the summarization is
for calf nunber 24, for exanple, how nmany anal ytes did she
have out of range. How abnormal was she? Wat kind of

I ssues was this animal having? |If you ook, let’'s say we

Audi o Associ at es
(301) 577-5882

82



83

| ook over at calf 108 again, two of her 17 vari abl es neasured
were out of range.

When you | ook at this slide, what we see is that
of, and I did a little math last night. | actually did it
|l ong ago, | just reconfirnmed it. 294 boxes, 294 values to
conpare. Three arrows are out of range. That is 99 percent
simlarity between the cloned popul ation and the age mat ched
conpar at or s.

If I was to show you a box of say when we conpared
it to the reference range, you would see all kinds of arrows
and fireworks and things |like that, because there just wasn’'t
a good match and it wasn’'t an appropriate conpari son.

(Slide)

So what questions do we want these data to answer?
Generally, are these clones and their conparators nostly
simlar or are they nostly different? And if they are
different, what are those differences.

Further, how do these animals respond to interna
stimuli |ike stress and growth and devel opi ng i nmunity and
you know growth and things like that. O versus external
stimuli Iike infection or heat or things.

Can these animals respond simlar to their age
mat ched conparators? And do the blood tests give us any

predictor. |s there sone sensible blood test that we could
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(Slide)

We did notice sone trends. The first trend is that
growing animals, well I will just call it what it is. W saw
an age appropriate response in the gromh analytes. G ow ng
animal s, both clones and conparators, have el evations
conpared to our standard.

Renmenber we are not going to use it, but it’'s still
I nstructive to determ ne, you see an el evated cal cium | evel
that is very high. You say, oh, ny God, what is the matter
with this animal. Well, you find you are |ooking at a
reference range fromthe |Iab and not for the age matched.

And if you are age matched, you say oh, they are the sane.

Wl l, that is because clones and controls both respond to the
signals for growth by increasing al kaline phosphot at es.
Increasing their calcium |Increasing their phosphorus.

This indicates that the animals’ netabolic, both
bone grow h pat hways are normal. That they are synthesi zing
Vitamin D. A functioning kidney. A nunber of pathways that
are responsible for this are functioning.

(Slide)

The second response we see i S an age appropriate
response in i munogl obulin. |nmunoglobulin is the prine

conponent of globulin, whichis on the chart. That is an
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analyte that is nmeasured. And it’s also a big word for
anti body.

So we see that young cal ves, both clones and
controls will have | ower globulins than their adult
conparators. That is because young calves haven't started
produci ng anti body yet. They are dependent on the antibody
fromthe colostrumthat they consune.

And as the col ostrum wanes, their own body has to
produce i nmunogl obulin and we see in both the clone and the
controls that they both do that appropriately. So as would
be expected for animals of this age group, we see el evations,
age appropriate el evations of inmunogl obulin.

And to review the data and to actually see that
| i ght come on, you go, wow, that is kind of neat. | wouldn’t
know what to expect.

(Slide)

So now | amgoing to go into essentially a bl ow by
bl ow conpari son of the neonates, the juveniles, one to six
nonth, and the pre-pubertals of the six to 18 nonth.
Conparing clinical chem stries and the hemat ol ogi es.

This is alittle -- well, I will just get to it.
We have ten live cloned neonates. 17 conparators in this
chart. GCkay. This chart denonstrates a 92 percent

agreenment. That is 92 percent of the clones’ values were
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wi thin the conparator range. That is actually, | stole that
fromthe slides previous where | discussed with you the
nunbers it was based on.

If you look at the chart, | will try to make this
fun. But, you wll, if you go down this colum (indicating)
we are |ooking for big nunbers. There is a big nunber. Boy,
nine out of ten AST's are low. W see GGI here. This is a
typo. For those of you have the actually things, that is
actually six out of ten. Okay.

W see also the cholesterol is lowin four out of
ten. That iron has one | ow and one high. Two out of ten out
of range. And then hBA-randomis bioacids, which is liver, a
measure of liver function. And we see here that there are
six out of nine. N ne, because one is m ssing.

So what does all this nmean? W know that AST,
chol esterol, bioacids and GGT are often el evated in cases of
| i ver disease. What does a |low GGT nean? O a | ow AST?

That is not entirely clear. There is sonme discussion that
since colostrumis high in GGI activity, that a | ow GGI nay
have chol esterol issues. WlIl, then | would |look to ny
globulin and I see ny globulin, which is antibody from
colostrum that globulin is right there. M God, they are
all normal. Normal gl obulins.

So | looked into it and found that there was one
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control calf that had extrenely | ow globulin. So that could
have just been a spurious finding. And that is one of the
limtations of this type of conparison. Spurious finds can
affect the limts of what is considered nornal

So that is a summary of the out-of-range anal ytes.
Mostly liver related. Sonme of them may be col ostrumrel at ed.
| can speculate as to why these |liver values are |low, but I
won’'t do that. This isn't the place. You are going to have
to wait until the book cones out.

The calf here, 43, we see she has four anal ytes out
of range. Low bioacid, |low cholesterol, like they all seem
to do. And low chloride. This is one of the calves that
di ed of rotavirus.

Calf 79, you will see her later. |In fact, you wll
seven of these |ater because we have two tinme points and |
will wait to discuss themthen.

(Slide)

And henat ol ogy we see 90 percent agreenent between
the clones and controls. 90 percent, still pretty good. Not
as good as it gets as they grow ol der.

If we | ook at the summary col umm, how many cal ves
had anal ytes out of range. And we see three calves had | ow
| ynphocytes. One of those calves had rotavirus and died.

Anot her calf with | ow | ynphocytes had rotavirus and survived.
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So there is no predicative value there.

Two cal ves had platelets out of range. Wat does
that nean? The high one died fromdiarrhea and the | ow one
survived all the way to weani ng.

(Slide)

So to summarize the neonatal data, that is a rea
brief overview There is a lot nore to discuss, but | don’t
think this is the tine and place to get into the nitty gritty
of each individual aninml analyte, although we do do that.

But to sunmmarize what we found in the neonates,
there were ten clones. Two of which died. There was
92 percent simlarity for the clinical chem stries and
90 percent for the hematol ogy.

We did see |liver enzynes that were different. And
just to give you a peek of the next node, those |iver enzynes
do normalize by the next node. These aninals do show the
appropriate growth responses, both in their growth anal ytes.
| don't like to use, that word factor is wong. It should be
analyte. And that was a typo that | didn't get a chance to
correct.

But the growth analytes and the i mune anal ytes do
show t he expected response for aninals of that age. And as
far as predictability is concerned, showi ng you which aninals

had anal ytes out of range, that didn't give a whole |ot of
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predi ctive value. Remenber that these |aboratory data still
must be taken in the context of the whole ani nmal

(Slide)

Now this table is huge. W have 46 clones and 46
conparators. This is the next node. The one to six nonth
old group. And understand that a one nonth old calf and a

six nmonth old calf, even though we have grouped them

together, are still -- oh, boy. They still aren’t identical.

So if we ook at this chart, we can see, | wll
tell you what, I amjust going to walk -- | amnot going to
point to the chart. It’s in your notes. But | wll just
descri be.

The cal ci um phosphorous and al k phos, growth
related, still elevated. Those tended to be the calves in

t he younger end of the group. W do see creatinine out of

range. | want to talk about it because people say why do you
ignore it. Vell, it’s low Wsat is the relevance of a | ow
creatinine? | don’t know. | amnot sure anyone knows in

this context what that would nean

There are sone low total proteins. Sone are high
and sone are low. And we see total protein on this chart,
which is done in a chem stry machine, the next chart is done
by a refractonmeter and different cal ves have val ues out of
range. Once again indicating the [imtations of what your
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| ab can do. Lab work isn’'t gospel. |It’s subject to
i nterpretation.

| do want to point out that -- well, those are the
big findings for the chem stry.

(Slide)

The hematology, it’s interesting to note that none
of these animals |ike previously had a problemw th their red
cells or their white cells. There is no anema. No
| eucopenia or |ow white counts.

We do see on this slide that the nmean cel
henogl obi n concentrati on, MCHC, four have of the 44 neasured
are elevated. Four red cell distribution widths. | am
sorry, three of 44, RDWs are el evated.

Now t hese anal ytes indicate spread cell maturation,
unusual |y used to describe an anem c animal. Wat would
cause the anem a? What do you do with these values with an
animal that is not anem c?

There are four of 44 in el evated basophil es.
Basophi |l es are associated with histam ne and allergy. And
what do you with just this alone, with no clinical signs?
It’s hard to say what to do with these stand al one nunbers.

Mean pl atelet volune. N ne out of 41 are el evated.
Mean pl atelet volume is machi ne neasured and it can be

artificially elevated by clumping. | don't know that, but
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side evidence fromthe slide that the pathol ogi st said that
t he nor phol ogy was good and the nunbers were adequate and the
nmor phol ogy was nor nal

| do want to show that one calf, calf 100, right
there (indicating.) See calf 100? Two out of 16 anal ytes
are -- this is the only one that had a real high white count.
Li ke 26,000, I think, is what it was. This calf had a raging
unbi l i cal abscess. Here is a calf with a disease responding
normal |y.

Renenber in this group we don’'t see a whole | ot of
di seases. So we take what we can get.

(Slide)

To summarize this group, 46 clones have bl ood work.
There was 96 percent agreenent. Three in this age group,
sone of which renmenber we got a second group of calves with
no blood work. O all the calves in this age group only
three of themwere reported to have died.

96 percent simlarity. Expected elevation growh
anal ytes. And glucose conpared to the conparators. | do
want to mention four animals fromthe same cell |ine, one
died of large offspring syndrome. This is not in the blood
data. This is in the health data. But it’s instructive.

One died of LOS. One at about five nonths of age

wei ghed 282 pounds. One sane age, 197. There is 90 pounds
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difference. And another one the sanme age at 215, 20 pounds
nore. So we have one cell line with four, one different
outcone and three different phenotypes. And that is hel pful
to understand what we can expect fromthis technology. And I
al ready tal ked about the cryptorchid cal ves.

(Slide)

This is a discussion of the seven clones that were
present, we had data on from both the neonatal node to the
one to six nonth old node. | have already di scussed sone of
this. Just renenber that there was liver values. W
di scussed whet her that was |ow |liver val ues have no known
real cause. And then the col ostrum deprivation

(Slide)

We have one calf that had | ow | ynphocytes and
pl atel ets. And that calf normalized by one t six nonths.
Cal f nunber 79 had a nunber of anal ytes out of range. And
wi thout going into great detail, we see that the anal ytes
anal yzed at the neonatal stage actually corrected by the
juvenile stage, but had other problens at the juvenile stage.
It was eventually culled. This calf did have sone probl ens.

(Slide)

When we | ook at the one to six nonth old group of
t hose seven cl ones, we see sone interesting things. Four of

them had real elevated glucose. These were not within ten
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percent. W could not explain it that way. W had to | ook
I nto why.

When we | ooked at the urinalysis, we saw that there
was no glucose in the urine indicating no sustained el evation
of glucose. W attribute this probably to stress. If you
have ever tried to pull blood froma cow, they just don’t
just stand there and hold their armout. So you do sonetines
see spikes in glucose in relation to distress.

Agai n, the al k phos and phosphorus. These aninmals
were on the younger end of the range, which were grow ng
nor e.

The increased A/Gratio indicates |ow globulin.
Again, these were like six week old animals with internal
anti bodi es droppi ng and di ogenes hadn’t started up yet. Sone
wi th decreased --- gap. And we don’t know what that neans.

So these out of range values for this seven calf
subcohort do not indicate consistent trends other than what
you woul d expect nornmal physiol ogi cal changes.

(Slide)

In summary, one out of range neonatal val ues
i mproved by the one to six nonths, the out of range val ues
just described for the one to six nonth old group. In
context, when you |l ook at the context, we are not clinically

of concern. And one of these animls was cloned, or was not
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cl oned, but culled later.

(Slide)

This is a discussion of the |ast group of data.

The ol dest one, six to 18 nonths of age. There were 18
clones in this group and 21 conparators. There is 99 percent
agreenment between the clones and conparators. Again, we ---
nore woul d be, disagreenent woul d be expected on chance

al one.

| do want to nention three analytes that are
actually within range, but they have gray boxes. And | don’t
want to give themshort shrift because Dr. Rudenko di scussed
| G--1 and estrogen prior. W ran these analytes and we do
need to discuss thembriefly.

If you look at the bottomlast two rows, |G~ has
none that are out of range but we have five gray boxes for
IG~1. | amsorry, that is four for I1G--1 and five for
estradi ol . IGF1, it’s slightly increased. It's within ten
percent of variation and one thing to keep in nmind is to
specul ate that these are aninmals of superior genetic nerit.
These animals are designed to grow better. That may be
i nvol ved.

The other thing to consider is IG-1 fluctuates.
Its hornones are released in a pulse. And you can have

I ssues like that influencing. But the value is very close.
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Wth estrogen, the value is higher than the
conparators but not higher than say in the reference |abs.
Now, we already discussed that we want to use age match
conpar at or s.

But the next step back fromthat is what other
t hi ngs can you conpare themto. And these estrogen |evels
are within that range. And estrogen itself also has
variability. 1It’s pulsatile release. Its relationship to
the onset of puberty in these animals. W don’t have that
information to determne if that is involved.

The other one | just want to nmention, because there
are a lot of gray boxes is creatinine. And creatinine, there
are seven gray boxes there. They were all like, instead of
2.0, it would be 2.1. So close as to be irrel evant
clinically.

(Slide)

And t he hemat ol ogy, again we see 99 percent
agreement. And we don’'t see a whole | ot of problens here.
W see two calves with, two clones with |ow MCV. And we see
one calf, 108 here, MCV is nean cell volunme. |In the context
of no anema it is hard to draw a | ot of concl usions about
what that neans on its own.

In calf 108 you see two out of 17 problenms on this

slide. On the previous slide we saw five that are anal ytes
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out of range. And this calf ended up bei ng described as
havi ng been a dwarf and havi ng frequent bl oat and was
ultimately cull ed.

(Slide)

So to summarize this set, 18 clones, none of the
animals after six nonths died. W have 99 percent simlarity
and the IGF-1 and growt h hornone were only slightly el evated
but within published physiologic, published ranges and
physi ol ogi cal ranges.

As far as response to disease and predictability,
wel | there was no real disease and nothing to predict.

That is the summary of the data set from Cyagra for
bovine. Now | do have pigs and goats to talk about. And I
will go through those next.

(Slide)

In 2003, Archer set out to determ ne what Kkind of
variation is there within a popul ati on conparing clones to
conventionally bred pigs. These aninmals were genetically the
sanme age, breed. They were sex matched. |In fact, they were
hal f sibs. They were very closely rel ated.

(Slide)

The first thing that this paper, the researcher did
was | ook at their behavioral traits. They neasured their
food preferences, their tenperanent, and tine budgets, which
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a tinme budget is defined as the anobunt tinme spent engaged in
a particular activity in their parents.

They determ ned, the conclusion was that the
behavi or was no nore honogeneous than between siblings.

There was a | ot of variation. And they behaved as
conventional animals. That is to say that there was no
behavi oral abnormalities.

(Slide)

They then went on to discuss physical traits to
determ ne when conparing clones and controls. For body
wei ghts they found no differences. That 27 week ol d cl ones
and control aninmls were about the sane age and within the
range for that breed.

As far as phenotypic variation, the teat pattern
woul d be six on one side and six on the other for nost. One
had six on one side and seven on the other. And that is also
within the range in a normal pig.

For skin, there was hair growth pattern. One had a
uni que hair growth pattern with coarse hair. And | wll show
you a picture of that. And one had hyperkeratosis, or
t hi ckened skin as seen on histology. The paper doesn’t
mention if those were the sane pig.

(Slide)

But if you |look at this picture, you can see this
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pig with coarse hair and this pig with smooth hair. And
those animals are fromthe sane genetic line.

(Slide)

So that is an exanple of the phenotypic variation
seen with animals with the sane genotypes. So we see al so
that large and small clones are side by side. Again, sane
donor cell. And the smaller clone in the next picture | am
going to show you never reached the weight of the size of the
ot her cl ones.

(Slide)

And these two clones are fromthe sanme donor and
they were farrowed, that is born, by the sane dam You can
see these. Again an exanple of identical genotypes
di spl aying di fferent phenotypes. | discussed this, the
Cyagra data, with those four cows, one of which died of LCS
and the three others with different phenotypes.

(Slide)

W al so had bl ood work which we revi ewed t hey
submtted. And this was nice because this confirnmed what we
saw in the cattle, which is if you |look at Al k phos, not
calcium for some reason, but phosphorous, those two anal ytes
were elevated in the young animals that were rapidly grow ng
and dropped of f at appropriate |evels as they got ol der.

And we see the same thing with globulins. This is
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a nmeasure of imune function that young ani mals have | ower
gl obulin and they get higher as they get older. Same wth
the clones as the controls.

(Slide)

So in summary, in pigs, the clones and the
conparators are relatively indistinguishable. Via either |ab
val ues or with behavioral studies. W see appropriate
response in growh anal ytes and appropriate response in the
I mmune status, globulins and such.

We don’t have the data on sheep. So | wll skip
those and go to the next species, which is goats.

(Slide)

In a study, 27 transgenic and 70 non-transgenic
goats, enbryos rather, were inplanted into 13 recipients, an
average of seven enbryos per dam

O those five were confirned pregnant at day 35.

O those five, four of the recipients delivered five nale
ki ds and one recipient delivered one fenale Kkid.

(Slide)

The birth weights in cotyl edon nunbers were not
significantly different fromnaturally bred goats at the sane
facility. O the six goats that were derived fromthis
process, three of themdied. One at 24 hours, one at one

nmonth and one at three nonths. And those all died of
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respiratory infections.

(Slide)

I n anot her study we see 91 enbryos inplanted into
eight recipients. Four were pregnant at day 30 and delivered
7 femal e kids of which one died at birth. 54 nale enbryos
were inplanted into six recipients. One was confirned
pregnant and that confirnmed pregnancy maintai ned and
delivered two male kids. One died at birth.

The point of this slide that all of the goats
mai nt ai ned pregnancy to term which is something that goats
seemto be particularly good at. Again, it’'s species
di fference that goats have.

(Slide)

The average birth weights were simlar. And the
aver age cotyl edon nunber was simlar.

(Slide)

Hal f of the goats had poor suckling reflex and they
were fed by orogastric tube and that responded by day two, or
resol ved rather by day two. These clones were described to
appear healthy. The routine bl ood profiles were nonitored
and described to be normal by one year of age, although no
data were submitted on that, | don’t think

And they described that these kids were within
normal ranges for normal growi ng N gerian Dwarf kids.
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(Slide)

In summary clones that survived the first few
critical days of birth are nostly normal and healt hy.

(Slide)

The anomalies aren’t qualitatively different from
ot her assisted reproductive technol ogies but there is an
I ncreased frequency. 1In the perinatal node we see nortality,
pl acentation, |large offspring and such. W don't see that
this is necessarily comobn across all species.

In the juvenile node, we see | ess problens.
Remenber we tal ked that the hornone levels are simlar and
the behaviors are simlar. Mortality is lower in the
juvenil e node.

In the reproductive and maturation nodes, there are
no apparent problens, although the data are sparse. And the
grow h paraneters and the fertility between cl ones and
conparators are very simlar.

Next | would |ike to introduce to you Dr. Aney
Adans. She will discuss what the data we have di scussed

tells us, what we can conclude on aninmal safety.
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Concl usions for Animal Safety
by Dr. Anmey Adans

DR. ADAMS: Good nobrning. M nane is Aney Adans.
| am an animal scientist and | work with Dr. Dubbin in the
Rum nant Drugs Team at the Center for Veterinary Medicine.
And | will be talking to you today as he indicated on the
ri sk conclusions that we drew on aninal health based on the
data that we had avail abl e.

(Slide)

And | will just remind you of Dr. Sundlof’s
I ntroductory remarks. The question that we started out with
was whet her or not the risks experienced by aninmals invol ved
in the cloning process differ qualitatively fromthose
experi enced by ani mal s undergoi ng ot her assisted reproductive
t echnol ogi es.

We have all heard reports of increased incidents of
heal th problens in young clones and their surrogate dans
conpared to natural breeding. But how did that conpare with
other artificial, I amsorry, assisted reproductive
technol ogi es such as artificial insemnation and in vitro
fertilization. Wre they different in kind or were they
different in frequency?

(Slide)

Both Dr. Dubbin and Dr. Rudenko wal ked you through
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this slide. | won't spend a whole lot of time on it for that
reason. But just to show you that we had slightly different
I nterests when we | ooked at aninmal health, specifically.

In the cell fusion through fetal devel opnent phase,
as Dr. Rudenko and Dr. Dubbin nmentioned, this really sets the
stage for the perinatal period and the subsequent devel opnent
of the young cl one.

It also is, particularly in md to |late gestation,
a tinme when we were concerned with questions regarding the
devel opnent of hydrops, which is a |late pregnancy condition
that occurs in cattle and sheep. Wether or not if in fact
the fetus is not viable, whether the cow or sheep is able to
expel that fetus normal and return to cycling and nornal
reproductive activity.

Then in the perinatal period we were interested in,
we had concerns about |arge offspring syndronme, as well as
hydrops and dystocia. So we |ooked at birth weight, the
dam s readi ness for delivery, the onset of |actation, and
not heri ng behavi or, and newborn organ function and | G~ 1
| evel s in the newborn clones.

And for the juvenile clones and for the later
stages we were mainly interested in the continuing
devel opnment of the animal, of the aninmal clone. How well it
matured. \Whether it cane into puberty normally. And it’s
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continued health followi ng those early stages.

And we also | ooked for information on the progeny
of clones. And | wll just point out that as we progressed
past the perinatal period, the data becane nore and nore
spar se.

(Slide)

So just in general, these are the |ife stages and
the animals that we are | ooking at for the assessnent of
animal safety. And we will begin with surrogate dans.

(Slide)

And as we sorted through the literature it becane
apparent that different species experience different
outconmes. As Dr. Dubbin pointed out, we have a | arge data
set on bovi ne cl ones.

Very little quantitative, if any quantitative,

i nformati on on sheep. But the qualitative reports that we
have on sheep are consistent with what we see in cattle and
so we have grouped those two species together. \Wereas,
goats and swi ne seemto experience nmuch fewer problens.

And the studies that we reviewed indicated that
there is an increased risk of md to |ate gestationa
conplications such as hydrops, which is a condition that
i nvol ves edema of either the fetus or the fetal nenbranes.

Dystocia, which is difficult labor or difficulty giving
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birth. And a few other reports of very few observations of
ot her types of conplications, which | wll discuss in a
nonent .

(Slide)

Hydrops, for those of you who are not famliar with
the term it’'s a collective termreferring to the excess
build up of fluids in the fetus or the fetal nenbranes. It
is arare condition in naturally bred and conventionally bred
cattle. It occurs at about one in 7,500 pregnancies in the
general popul ation of cattle.

It is nore conmon in in vitro fertilization,
occurring at a rate of about one in 200 pregnancies or
one-half of one percent of in vitro fertilized pregnancies in
cattle.

Now because this condition is so rare in the
general popul ation of cattle we realized that the majority of
| arge animal veterinarians will not have had experience in
dealing with a hydrops pregnancy. And for this reason we
deci ded to contact sone of the clone producers to discuss
with their veterinary staff their experiences w th hydrops,
both in terns of its frequency of incidences and the
pat hol ogy of the condition.

And one of the things that they indicated was that

this condition can be detected as early as the sixth nonth of
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pregnancy in cattle. Cattle undergo a nine nonth pregnancy.
So it would start to show up usually late in the second
trimester and fromthere on

(Slide)

Anot her thing they indicated to us was that the
degree of severity of hydrops varies frommld to severe.
Some cows will experience mld hydrops. |t does not pose a
risk for either the fetus or the cow. She goes through the
pregnancy nornmally and is able to deliver a viable calf.

On the other hand, there are cases of severe

hydrops. They have been reported in the literature. And if
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it does in fact progress, becones worse, and the pregnancy is

not termnated, it often results in the death of both the
fetus and the dam

The incidence we found as we reviewed the
literature and as we tal ked to cloning conpanies, the
I nci dences are highly variable anong | aboratories. And can
range anywhere fromas | ow as one-half of one percent to as
high as 15 to 17 percent, dependi ng on what study you are

| ooking at, what |aboratory you are | ooking at.

The data do indicate and the clone producers agreed

that the risk of hydrops is higher in clone pregnancies
conpared to in vitro fertilization pregnancies.
And | just point out here that the Pace, et al,
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study, some of those cows were carrying transgeni c cl ones.
But in pregnancies that survived beyond 60 days, and there
were 178 of those, 30 of those cows devel oped hydrops.

O her clone producers that we spoke with indicated
that the incidence was as | ow as one in 200 or one in 300
pregnancies. So considerable variability there.

(Slide)

And dystocia is a problemthat occurs in al
species of mammals. And it’s just difficulty delivering the
calf or delivering the fetus. |It’s npost often caused by
fetal oversize conpared to the danmis pelvic opening. It can
al so be caused by nal presentation, such as a breach birth.

O in the case of twins or other multiples, when you have
si mul t aneous presentation.

In conventionally bred cattle, both dairy and beef,
the incidence is about four to six percent. And in sheep
it’s quite a bit higher. 1t’s actually ten to 30 percent
dependi ng on the breed.

(Slide)

In clone pregnancies dystocia is often the result
of fetal oversize. As we nmentioned before |arge offspring
syndronme, which I will get into when | discuss the neonate.
It is a problemfor the dam because it can result, depending

on its severity, it can result in retained placenta, uterine
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i nfections. Can cause pernmanent danage to the reproductive
tract. It can even cause nuscul o-skel etal damage.

And in those last to instances, this could
conprom se the animal’s ability to return to the herd to
reproduce. She nmay be culled due to reproductive failure or
other injuries.

And incidence of dystocia in clone pregnancies, as
| nmentioned, is associated with the |arge offspring syndrone
because these calves are not able, are so large they can’'t
pass easily through the pel vic opening.

(Slide)

Some | ess frequently noted conplications, and we
don’t have really any nunbers to go along with this, are poor
or absent nmammary devel opnent. Absence or atypical signs of
| abor, also known as uterine inertia. Agalactia or failure
to lactate. And inpaired maternal behavior.

These are nore of a conplication for, or a problem
for the neonatal clone than they are necessarily a risk to
the dam Al though they are happening to her, it has greater
i nplications for the newborn.

If the cowfails to |actate that has inplications
for the calf’s ability to obtain colostrum which is the
source of passive inmunity, it obtains fromit’s nother. It

al so has inplications for the calf’s early nutrition.
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And it is also very inportant for the damto
interact appropriately with the newborn calf or |anb by
licking it, stinulating it to breathe, to stand, to suckle
and to formthat maternal bond.

(Slide)

It is interesting that in goats and sw ne we have
no reports of conplications in surrogate goats. And no
reports about a hydrops or a large offspring syndrone in
ei ther goats or sw ne surrogate fenales.

There have been sone reports, based on our
di scussions wth clone producers and one study on clone
transgeni ¢ swi ne, of lack of manmary devel opnment, failure to
| actate, and uterine inertia. And as | nentioned those |ast
conplications are nore of a problemfor the neonatal clones
than they are necessarily a risk to the dam herself.

(Slide)

Let’s tal k about |arge offspring syndrone for a
mnute. Dr. Dubbin touched on this. It was reported, it has
been reported in in vitro fertilization, blastonere nucl ear
transfer, which is early enbryonic clones, as well as sonatic
cell nuclear transfer clones of cattle and sheep.

It’'s typically characterized as the fetus or
newbor n, whi ch has a body wei ght greater than 20 percent

above the average weight for its breed and sex. It’s often
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acconpani ed by respiratory conplications.

Sonetinmes the lungs are immture. They fail to
inflate. O, in case of dystocia, the calf nmay w nd up
i nhaling ammiotic fluid, which sets the stage for pneunoni a
| at er on.

There have been sone internal organ defects
reported, particularly the heart and ki dneys.

Muscul o-skel etal defects, including tendon retracture and
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sone joint and skull malformations. And the calves are often

slow to stand. And have a poor or absent suckle reflex.

(Slide)

Large of fspring syndrone increases the risk of
dystocia. As | nentioned, a large calf is going to have a
hard tinme passing easily through that pelvic opening in the
dam This is a source of stress to the neonate as well as
bei ng a problem for the dam

And it increases the risk of nortality and
norbidity. Due to prenmature separation of the placenta the
calf is deprived of oxygen. It may be forced to try and
breat he and wi nds up aspirating or breathing in amiotic
fluid, which sets it up for respiratory conplications |ater
on.

(Slide)

Sonme of the conplicates related to LOS are
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reversi bl e depending on their severity. Tendon, flexor
tendon contracture, which is commonly noted in these cal ves
often resolves on its own or in response to therapy. Also
respiratory conditions are often anenable to treatnent with
suppl enent al oxygen

The incidence of LOS is also variable anong the
| abs and can range anywhere fromeight to 50 percent
dependi ng on what study you are looking at. And just to
conpare that to large offspring syndrone in in vitro
fertilized calves, they also have quite a w de range.

Anywhere from seven percent in an early study by
Hasler, et al. And up to 31 percent in the Kruip and den
Daas study, which was a survey of several European countries
and a variety of assisted reproductive technol ogi es.

(Slide)

Based on the information that Cyagra provi ded us,
the critical survival period appears to be the first 48 hours
after birth. Now the neonatal death rate, and it’s
i nteresting whether we are | ooking at transgenic clones or
non-transgeni ¢ clones, the neonatal death rate in cattle
appears to be around 20 percent during that first 48 hour
peri od.

In the I VF studies that were conducted in the

m d-90's, the range was 14 to 16 percent during this sane
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period of tine.

(Slide)

Now we have far fewer data to |look at in goats and
swine. W have two reports that were published which
I ndicated nortality in neonatal goat clones. They were both
conducted by Dr. Keefer.

One kid that succunbed to a respiratory infection
at one day of age. And two kids that died during the process
of labor. These were both twins. Two surviving clones. W
don’t have any nore information on those aninals.

There are few reports of conplications in neonatal
swi ne. Both Pol ej aeva and Wal ker, et al., reported low birth
wei ghts, but it was just a nention in passing. The actual
frequency of these low birth rates was not reported.

And we only have one report of physical deformty
in a non-transgenic cloned pig that was one out of 28 pigs,
which was born with anal atresia, which is the absence of an
anus.

Now t hese probl ens have been noted in
conventionally bred goats and swine as well. But again
because the nunbers are so few, we really don’t have a way of
conparing to decide whether there is any difference between
the incidence in clones versus the incidence in

conventionally bred animals of these species.
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(Slide)

Let’s nove on to the juvenile period. And just
general |y speaki ng across species for juvenile clones, npst
reports indicate normal growth and devel opnent follow ng the
neonat al peri od.

The behavi oral studies that have been conducted in
cattle and sw ne note no abnormalities. And results of bl ood
tests, | nean we actually had several papers on that as well
as the Cyagra data set, indicate that cattle and swine in
this age group are nostly within the range of their
conventionally bred conparators, animals of the sanme age.

(Slide)

For cattle, this is mainly fromthe Cyagra data set
where we actually had some individual aninmal data, a few
animals were reported to have health problens. And nost of
these seened to relate to congenital problens that were
observed at birth related to |large offspring syndrone.

There were two animals that had flexor tendon
contracture that did not respond to therapy. A calf
di agnosed with failure to ---. @G tract problens. Heart
abnormalities.

But what really stood out to us was the |arge
nunber of unbilical surgeries that were conducted in this

period due to enlarged unbilical hernias and the like. There
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were 29 of those out of 134 animals.

(Slide)

Again, the data in goats and swine is rather
sparse. W have one report of two goats that died of
respiratory infections during the juvenile period. And one
report, as Eric discussed, of hyperkeratosis in a sw ne
cl one.

Both of these nay be related to nanagenent. W
know that respiratory infections are a problemin goats.
Hyper keratosis nost often is related to a nutritional
I mbal ance.

(Slide)

There are sonme other conplications which my be
associ ated with the genetics of the donor. Eric, Dr. Dubbin,
di scussed these in brief. Cryptorchidism all of the calves
fromthe sanme bull, fromthe same cell line. And dwarfism
Both of these are problens that are related to a recessive
gene in cattle.

Hyper keratosis in swine, | nmention this sane pig,
because we really don’'t know very nmuch about the diagnosis
and when it took place or anything about the nuclear donors.
But there is genetic recessive gene that causes what is
called dermatitis vegetans, which is a type of hyperkeratosis
I n SW ne.
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(Slide)

So for the puberty and reproductive maturity
period, again, for pubertal cattle, we didn’t have any data
at all on sheep, not even qualitative data for sheep. So |
wll just talk about cattle for this period.

No health problenms were noted. The data from
Cyagra indicate that blood chem stries in animals in this age
group are normal. Mbst reports indicate that heifers reach
puberty, conceive and deliver healthy calves. Again these
are just cursory statenents. Not a lot of information there.

There was one study by Enright, et al., based on
four cloned heifers which indicated that these particul ar
hei fers reached puberty at a slightly later age than their
age match controls. But they were within the nornal range
for their breed.

W don’t have any detailed information on bulls.
There have been a couple, again, cursory nentions that bulls
were noted to produce senen and produce offspring. That is
about all we have on that.

(Slide)

For ot her species, we have one report each on
fertility of ranms and buck cl ones, nmale sheep and nul e goats,
i ndi cating that they were normal at the age of puberty. And

the Gauthier study in particular of goats |ooked at fertility
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and spermqual ity measurenments and found those to be the sane
as their age matched conparators.

And we have one report of a goat doe clone that
concei ved and delivered normal offspring. No reports so far
on reproduction in sw ne clones.

(Slide)

On maturity and aging, this is where we start
runni ng out of information on livestock. Basically because
not enough tinme has passed to be able to evaluate this in
these animals. W have several studies on aging in mce that
we | ooked at. One noted shorter |ife spans and increased
heal th probl enms in ol der nouse cl ones.

We al so | ooked at studies of teloneres. And
tel oneres are sections of DNA which are thought to be an
i ndi cat or of aging because they shorten as the ani mal grows
older. Well we found that these studies were often
conflicting. Dolly was reported to have the sane | ength of
tel oneres as her six year old nuclear donor.

Studies in cattle have indicated that the cattle
have teloneres that are the sane length or | onger than their
age matched conparators. And one study by Kubota, et al.

I ndicated that it depends on which tissue you | ook at what
the length of the telomere is. So we felt that it probably
was not a very good predictor of |ifespan.
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(Slide)

For offspring of clones, again we are very sparse
on data. Mostly just cursory reports that state, yes, they
had of fspring. They are normal and healthy. No details
avai l able in farm ani mal speci es.

So, again, we |ooked at reports for mce. And we
have two of themthat indicate that there were sone abnor nmal
clones that they bred. |In the case of Shinmazowa, et al.
they took clones that were born with their eyes open that
were abnormally | arge and had abnormally | arge pl acent as.
They bred them They had normal offspring. The offspring
were born of a normal weight. They had nornmal pl acentas.

And their eyes were closed as they shoul d be.

And the Tamashiro, et al., paper |ooked, again this
was t he obese phenotype that Dr. Rudenko nentioned. That the
cl ones devel oped. They did not pass this phenotype onto
their of fspring.

(Slide)

So just to conclude, and again, | have broken these
out into the species because of the differences that we see
across species. The critical period appears to be late
gestation through the first post-natal days for both the
surrogate dans and the clones. This is the tine period with

t he hi ghest incidence of health problenms and of nortality.
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The risk of perinatal norbidity and nortality are
hi gher in clone pregnancies conpared to other assisted
reproducti ve technol ogies. Mst clones that survive this
period appear to be healthy and simlar to conventionally
bred counterparts. And so far no abnornalities have been
reported in the of fspring.

(Slide)

For swi ne, we have a few reports of conplications

In surrogate sows. They do not seemto be a risk to the dam
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W don’t believe themto be a risk to the dam Although they

m ght be a problemfor the neonates.

W have one report of deformty in a clone pig,
anal atresia. It has also been noted in conventionally bred
swine. And so far no reports on reproductive maturity of
clones or the health of their offspring.

(Slide)

For goats, no conplications noted for surrogate

does carrying goat clones. Very few health problens noted in

t he goat clones thenselves. Two deaths during |abor. And

three deaths due to respiratory infection. They appear to

have matured normal |y and produced heal thy offspring.
(Slide)

So overall we would have to say that all the

conplications that we have seen have been reported in studies
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of other assisted reproductive technologies, particularly in
vitro fertilization. The frequency of the anonmalies is
I ncreased relative even to in vitro fertilization.

The adverse outconmes that we have observed are nore
frequent in cattle and sheep conpared to sw ne and goats.

(Slide)

So just to rem nd you of the question that we posed
to our advisory conmttees is based on what we have
presented, has the risk assessnent that we have done
adequately identify the hazards and characterized the risks
relating to ani mal health.

And with that, | will turn it over to Dr. Rudenko

to discuss food safety consideration.
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Concl usi ons for Food Safety
by Dr. Larisa Rudenko

DR. RUDENKO Well it stands to reason that the
tal k on food consunption cones right before | unch.

(Laughter.)

(Slide)

DR. RUDENKG | want to rem nd the Veterinary
Medi ci ne Advisory Commttee that we do have a question to
pose to you, just as Dr. Adans posed to you. So the cloning
ri sk assessnment asked the foll ow ng question. Are the edible
products derived fromanimal clones and their progeny as safe
to eat as the edible products derived fromtheir conventi onal
counterparts?

And what we are asking you, in particular, is based
on what we have presented, has the risk assessnment adequately
i dentified the hazards as we have defined them and
characterized the risks, again as we have defined them
related to food consunpti on?

(Slide)

| just need to rem nd you one nore tine what the
criteria and assunptions are that we are using in this
evaluation. And then given that we are running quite over
time, I wll go through these rather quickly and get straight

Audi o Associ at es
(301) 577-5882



121

on into our prelimnary concl usions.

(Slide)

Renmenber we dealt with a two-pronged approach. Two
prongs are interdependent but address food safety fromtwo
different perspectives. One asks the question whether or not
one assunes that healthy aninmals are |ikely to produce safe
food. And the other one asks questions about the
conparability of the conposition of the food relative to
correspondi ng products from conventional ani nmals.

Remenber that unlike the aninmal health assessnent,
the critical biological systens approach for food safety is
| ooki ng for subtle hazards. W are not |ooking to see
whet her an animal is frankly deforned because our assunption
is that just as conventional aninmals, those animals will not
enter the food supply. So, we are |ooking for subtle hazards
in these ani nal s.

The conpositional approach, of course, considers
t he avail abl e dat a.

(Slide)

Again, | want to remnd you that this is a
qualitative conparative risk assessnent. W are not | ooking
for a specific nunerical value associated with risk. | wll
rem nd you that the certainty of safety is always approached

but never reached. Qur goal is to get as close to certainty
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as possible, always to be protective of the public health.

And that the strongest statenent that we can issue
in this risk assessnent, because it is a qualitative
conparative risk assessnent, is that sonething is as likely
to be as safe as, where our conparator is conventional food
ani mal s.

And, again, so what does that nean? W are |ooking
to see if the food fromanimal clones is as safe to eat as
the food that we eat everyday from conventional aninmals.

(Slide)

W will present the conclusions just as we
present ed the net hodol ogi es, species by species, except for
bovi nes where we have the | argest data set where we will talk
about a couple of life stages.

W will present to you a weight of evidence
eval uati on, summarize the enpirical observation. WMke a
coment about consistency with other species. Try to
identify what uncertainties we can. And give you sone
i ndi cation of the level of confidence we have in those
concl usi ons.

(Slide)

Ckay. Renenber that our underlying biol ogical
assunptions are that food animls do not produce toxins.

There are no introduced genes fromother sources. As |
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previously said, obviously nalformed or diseased aninmals are
culled, do not make it into the food supply.

We are | ooking for subtle hazards. W have agreed
that perinatal clones nmay be quite fragile. And the other
bi ol ogi cal assunption that we have that is backed up with
data froma nodel systemis the ganetogenesis. The process
of creating spermin egg in sexually reproducing ani mals may
cl ear the genonme of inappropriate signals, reprogrammi ng
signals that may result fromsomatic cell nuclear transfer.

(Slide)

So when we | ooked at the first devel opnental node,
which was a cell fusion and fetal devel opnent, we cane to the
same conclusion that Dr. Adans cane to for ani mal cl ones,
which is that this stage sets the stage for further
devel opnent. But by itself it’'s difficult to extrapol ate
fromresults that we may have observed here to food
consunption risks.

W know that the probability of inplanted enbryos
developing to viability is quite low But it appears to be
I nprovi ng as the technol ogy becones nore common pl ace.

The animals are at high risk, devel oping ani mals
are at high risk, as can be their surrogate dans dependi hg on
t he speci es.

We know that the | ack of success here is |ikely due
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to two factors. One may be technology. It may danmage the
obl ast or the donor as you are doing the injection or the
fusion. And there are also biological reasons for this, such
as the incorrect reprogramm ng of the donor genone.

(Slide)

Now we go on to a species specific analysis. And
let’s start with perinatal bovine clones. W wll ascend in
age to adults. Qur prelimnary draft conclusions stated in
the draft executive summary are that perinatal clones may
pose a limted risk for consunption as food.

The enpirical data on which we based this
conclusion is the consistently reported rel atively poor
condition of these animals at birth and the relative
instability of their physiol ogical paraneters.

That doesn’t mean we think they truly are a risk.
But we cannot, based on the data that we have avail abl e at
this point, say that those animals are indistinguishable from
their conparators. And, therefore, they may pose sone snal
ri sks.

| want to make the comment right now that will be
constant through the rest of this analysis, and that is that
we at FDA do not assune that any clones will be primarily
directed to the food supply. These are expensive ani mal s.

They are difficult to produce. And therefore they becone
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extremely precious to both the producers and the breeders.

So it is unlikely that these animals will actually
enter the food supply. Wat is nuch nore likely is that
these animals will be used as breeders and the progeny wl|
enter the food supply.

So even though we go through the systematic
anal ysis of clones thensel ves, we want you to understand
again that the probability of these aninmals entering the
foods supply is relatively | ow

(Slide)

Now to go on to juvenile bovine clones. For this
case we believe that edible products fromjuvenile bovine
clones are likely to be as safe to eat as those from
non-clone juvenile cattle. W base this on the survey of the
data that Cyagra presented to us. And the consistency with
the peer reviewed literature.

Juvenile clones tend to be largely health and
normal .  They exhi bit appropriate physiol ogi cal responses to
devel opnmental signals. And the early physiol ogi cal
instabilities that we have seen in the perinatal animals tend
to resolve over and within this tinme period.

W were not able to detect any food consunption
hazards in the biochem cal paraneters that we investigated

here. Either in the Cyagra data set, the studies from
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Chavatte-Pal nmer, in which you saw levels of I1G--1, 1G-I1,
thyroxin, and so forth, all resolved by the |latest 50 days of
age.

In the Archer studies of the pigs, in which all of
the ani mal s showed age appropriate devel opnental signals, and
no bi ochem cal paraneters out of range with their passive
rel ated conparator ani mal s.

(Slide)

So we have consistency here wth the biol ogica
assunption that clones will use the juvenile period to
resol ve any instabilities that occur physiol ogically.

Consi stency with other donestic livestock species. That is
cattle and pigs. And consistency with the nouse nodel as
wel | .

We have relatively few uncertainties about this
time period. The data set is relatively large. Due in |arge
part because of the rather |arge data set we have in the
literature on cattle and this tine period as well as the
Cyagra data set. And it is entirely consistent.

So therefore our confidence in this estimate is
relatively high. And the comment that we would |ike to nake
again here is that these animals are unlikely to be primary
producers of food.

(Slide)
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Finally getting to adult bovine clones. CQur
prelim nary conclusion here is that edible products from
adult bovine clones are likely to be as safe to eat as those
from non-clone adult cattle. Again, the enpirical basis on
which this conclusion arises stens in large part fromthe
animals fromthe Cyagra survey where healthy adult clones
were virtually indistinguishable fromthe conparators.

Al'l of the earlier physiological instabilities in
t he popul ati ons of animals have been resolved by this tine.
The literature results are entirely consistent with this,
even those studies in which physiological paranmeters have
been taken and cattle show conpl ete resol ution of any
instability by 50 days of age. And there are quite a nunber
of studies that take a | ook at this.

The information that we have on reproducti ve
function is, as previously stated, perfunctory. But it does
i ndicate normal functionality.

So here again we have consistency with the
under | yi ng bi ol ogi cal assunption that as cl ones age, they
become nore physiologically stable and function indeed as
copies of their donor animals. There is consistency with
ot her donestic |livestock species and the nouse nodel .

We have relatively few uncertainties here.

Al t hough additional reproductive data could confirmthe
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cursory reports and we woul d again, as we have done fromthe
podi umin many ot her tines, asked producers of clones who
have such data to nake it available to us.

(Slide)

Qur confidence in these conclusions is quite high
for the reasons that we have di scussed. Again, | rem nd you
that these clones are unlikely to enter the food supply as
nmeat for econom c reasons. But mlk fromadult clones nay
enter the foods supply fromlactating breeders.

(Slide)

So renmenber | tal ked to you about bounding the risk
space and trying to be very systematic about identifying
where our biases mght be and where we started out and where
we ended up. This is our internal self-check on oursel ves.

We started out fromthe hypothesis two, which as
you renenber, was the bound that said animal clones my
appear to be copies, but you really need conprehensive data
to prove that.

And so what we did was we went through a rather
conpr ehensi ve dat abase. And based on those data, we deci ded
that the weight of evidence noved us from hypothesis one to
hypot hesi s two.

(Slide)

Swine. Qur prelimnary conclusions regarding the
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safety of consunption of food products fromsw ne clones is
that edi ble products fromthose animals are likely to be as
safe to eat as correspondi ng products from non-cl one sw ne.

Now t he data set here is a bit nore limted than it
Is for bovines. And | know that sone of the clone producers
who have cl one swi ne have submtted sone data to us and we
have not had a chance to evaluate that. These concl usions
are drawn independently of those submtted, but non-eval uated
dat a.

The swi ne cloning appears to be technologically a
little nore difficult than cloning cattle. But piglets
general |y appear to be healthy when they are born. The
Archer studies fromthe Laboratory of Jorge Piedrahita
i ndicate that the behavior appears to be age appropriate and
entirely normal. As do the health and the physiol ogi ca
nmeasures, which appear entirely normal within the range of
closely related sibs and reflective of normal devel opnent al
function.

So we feel pretty confident in saying at |east for
the animal s that we have been able to | ook at, they are not
materially different from conparators.

Here we have consistency wth biol ogical
assunptions, other |ivestock species. And | amsorry there

I's a mssing nouse nodel here too. It is entirely consistent
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with the nouse data. This data set, because it’s smaller
causes a few nore uncertainties for us. It would be nice to
have additional data on reproductive function of these

ani mal s, because we really have none.

And the confidence in our conclusions is tenpered
by the size of the data set. It would be nice to have as
much data as we had for the cattle. But the data that we do
have is entirely consistent.

The Archer studies are indeed conpelling. And they
i ncrease our confidence in the estimate. But still we do not
have the same | evel of confidence as we did in the cattle.
And again | remnd you that clones are not likely to be used
as neat and we don't get a lot of mlk from pigs.

(Slide)

So we started out with an initial hypothesis of
two. Again, you know, we needed nore data. W needed a fair
amount of data to show that these animals didn’t just appear
to be copies. And the weight of evidence noved us to about a
hypot hesis one mnus. W are pretty confortable saying that
there are good copies, but we would really like to have a
little bit nore data for pigs.

(Slide)

We have nothing at all on sheep. So we wll nopve

right to goats.
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(Slide)

Qur prelimnary conclusions on the safety of food
products fromgoat clones is that they are likely to be as
safe to eat as correspondi ng products from non-cl one goats.

Again, the enpirical basis for this decision is
froma small but entirely consistent data set. Goats appear
to be extrenely cloning friendly. Their behavi or appears to
be age appropriate and nornmal .

Heal t h and physi ol ogi cal neasures appear normal and
reflective of normal devel opnental function. There is one
smal |, but detailed, study of normal reproductive function.
And renenber we said we put a |lot of weight on good
reproductive function as an integrative assessnent of the
heal th of the aninal.

(Slide)

So here we have agai n consistency with underlying
bi ol ogi cal assunptions. Consistency with observations in
ot her livestock species. And, again, the nouse nodel got
left off this slide.

And we have sone uncertainties wth this data set.
And | think they are a little nore, our uncertainties are
hi gher than they are for cattle, but different fromthe
uncertainties that we have for sw ne.

We believe that we would have nore certainty in our
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conclusions if the --. One of the things that Dr. Dubbin
didn't tell you about, in large part because of the shortness
of tinme, and because the data are prelimnary, is that there
IS one abstract out there in which there are sone
physi ol ogi cal data simlar to the ones that you have seen for
cattle and pigs. It’s extrenely cursory. [It’s in abstract
form It hasn’t been published as a peer reviewed
publication. That is tantalizing but not probative.

So we would feel nuch better if those data were
i ndeed published or nmade available to us. Unfortunately it’s
a business decision not to publish those data at this point.
And so our confidence would be increased if those data were
I ndeed rel eased to us.

And, again, we just want to coment that goat
clones are not likely to be as major producers of mlKk,
although it is entirely possible, but mlk fromlactating
breeders would enter the food supply.

(Slide)

We have gone here from hypothesis two to hypot hesis
one. W have relative -- and this is a little bit higher
t han our sw ne, because of the very high weight that we
pl aced on the reproductive function as indicating normative
i ntegrative function of the animal

We based that on biological consistency that we see
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anong species. A small but high reconfirmatory data set.
And the wei ght that we placed on the reproductive function.

(Slide)

Now progeny. These are the animals that are likely
actually going to becone neat and fromwhomwe will |ikely
obtain mlk, should these animals enter the food supply.

Qur prelimnary conclusion here is that edible
products fromthe progeny of healthy cones are likely to be
as safe to eat as those fromconventional animals.

Now you notice | didn’t say as progeny from
conventional animals, because all conventional animal are
progeny. W don’t start tal king about the initial aninml and
t hen descend down.

The bi ol ogi cal assunption on which we relied quite
heavily is that gametogenesis naturally resets abnornal
epi genetic signals should they occur in the clones
t hensel ves. And nuch of our confidence here cones fromthe
nouse data, which is nore extensive than any of the
information that we have in |ivestock, which as we have said
over and over, tends to be cursory.

(Slide)

Again, the data fromlivestock is cursory. There
are very short nentions in papers. Such and such an ani nal
was bred, progeny or normal. O you will hear in
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conversation we have bred this bull, we have bred this heifer
and the calves are great. But we don't actually have the
data in hand to anal yze.

We do have conpelling data fromthe nouse nodel and
it is conpelling. W have a limted report of conparability
of bovine mlk. Renmenber | told you in the Wal sh study,
there was one animal that was the progeny of a bull clone.
And that cow gave m |k that was conparable to the conparator
ani mal s.

And we have limted reports of reproductive
function of progeny goats. The Gauthier study that both
Dr. Dubbin and Dr. Adans nentioned, had one sexually
reproduced offspring of a goat clone. It was a male. And it
seened to be entering puberty at about the right tinme and
behavi ng appropriately.

(Slide)

So that is where we are based on the critica
bi ol ogi cal systens approach. The first prong of our
t wo- pronged approach. Now let’s get to the second prong.

(Slide)

The conpositional analysis of bovine mlk is
considerably nore limted than the data base that we had to
work from from ani mal health.

There is one peer review study that | have
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di scussed with you. There is one abstract that we didn't

di scuss that had cursory mention. The peer review study is
entirely consistent wwth the prediction that animals that are
virtual ly indistinguishable fromconparators will |ikely
produce mlk that is simlar to the conparators.

One of those animals, as | said previously is the
progeny of a clone. But we have a snmall sanple size. Any
di fferences that do occur or that m ght occur coul d be due to
breed and husbandry differences. It was not a particularly
tightly controlled experinent.

But, again, | rem nd you that studies conducted in
agricultural environnents are not as tightly controlled as
studies that are conducted, for exanple, in |aboratory
animals. And this is, after all, a survey and not
necessarily an exanpl e.

So nore data would really increase our confidence
and judgnents regardi ng whether or not material differences
exi st between the mlk of clones and their progeny and
conventional ani mals.

(Slide)

So we started thinking about well, if we could get
the conparative data that we wanted, what would we ask for
and how would we | ook at it?

So the first question | asked, because | amnot a
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dairy scientist by training was what is mlk. | went around
t he agency and asked, “What’s m | k?” And the Code of Federa
Regul ati ons states that
“MIk is the lacteal secretion, practically free
fromcol ostrum obtained by the conplete m |l king of
one or nore healthy cows.”
This al so applies to sheep and goats.

(Slide)

And then we asked well, what is neat? How do you
define nmeat? Well the Code of Federal Regulations says it’s,
“The part of the nuscle of any cattle, sheep, sw ne or goat,
which is skeletal ...” And you can read the rest. And it
does include lips, snouts, or ears.

So given that those are the regulatory definitions
that we have, we frankly don’t have any chemi cal fornul as
that define either of these cormmbdities. And it’s inportant
to note that they are indeed commodities.

They are not specialized products that have a
certain set of specs. The Pasturized MIk Odinance tells
you that you have to have a certain anount of mlk fat and
things like that, but it doesn't tell you anything really
beyond t hat.

The other thing that we know is that we fortify
mlk with Vitamin D. So don’t go looking for Vitamn D
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| evels in mlKks.

(Slide)

VWhat el se do we know about nmeat and m I k? Well a
survey of the literature and a fairly extensive survey of the
literature including various USDA dat abases indi cates that
the composition of neat and m |k can vary significantly, even
Wi thin the sane breed. Even within the sane ani mal,
dependi ng what stage of lactation it’s in. Depending on the
season, the climate, the diet the animal is receiving, the
age of the animal. And with respect to mlk, where it is in
the lactation cycle and how many cycles of lactation it has
had.

So even for experinmental purposes, as | tried to
tell you before, it’s very difficult to control the
condi ti ons under which you obtain mlk fromanimals to do a
good conpari son

So, it doesn't really look |ike exact conpositional
analysis is practicable. W just don’t know how to define
the conparator for a conplete tightly controlled chem ca
anal ysis. So what could we do that would be practical,

i nformative, and give us a good handle on risk?

(Slide)

Vell the first thing we decided to do was to narrow
down the conparators we could use to conpare against. And we
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asked the question, well, do you want to conpare it agai nst,
do you want to conpare cloned m |k or cloned neat agai nst
genetically closely related animal s? For exanple, the half
sibs that were in the Archer study that you heard about.

That would tell you what the effect of cloning was
on that particular breed or genetic background. But how
woul d you account for normal epigenetic variability in the
conpar at or popul ation? W already know that if you give a
| ot of nethyl equivalents to certain animals, they wll have
different |levels of gene expression, than if you feed a diet
that is low in nethyl equivalent.

How woul d you do the statistics on this particular
anal ysis? So okay, we answer the question on what -- that is
one set of questions that we could ask. As you can tell we
i ke to bound our questions from both sides.

The other way to look at this is to | ook at
comodity products. Wat we eat and drink every day. So we
could | ook at conparisons to bulk tank m |k, which is what
you get when you got to the G ant or the Safeway. O when
you go to the butcher shop.

So that woul d provide a nore extensive conpar at or
range for conventional counterparts. But then how do you
account for the variability in the conparators? How do you

know that the beef that is at your Safeway, you have two
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packages of beef in your Safeway. One of which cones from an
Angus from Texas and the other of which comes froma bl ack
cow of m xed parentage grown in Virginia. They are going to
differ.

(Slide)

So again we conme back to the issue that we
di scussed previously. To |look at whether or not there is a
food consunption risk. Wat are the actual hazards we are
t hi nki ng about? And for us here, the question was one of
nutritional risk

Renmenber we are not introduci ng anything new into
these animals. So we don’t have to worry about the presence
of sonme exogenous substance. W are looking to see is this
mlk or meat providing you the sanme dietary equival ents that
you are receiving fromconventional foods.

And as you nmy renmenber, we came up with a short
list, not terribly short, of analytes that we believe would
cover nost of the dietary, major dietary requirenments that
are net frommlk and neat.

If any cl one producers are out there, we would
really like to have sone nore data on this.

(Slide)

But what | really want to ask the Advisory

Commttee is a provocative question. Gven the highly
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detai |l ed physi ol ogical information that we have on sone of
t hese cl ones, what would be the additional scientific nerit
in obtaining a | ot of conpositional information on mlk, on
nmeat ?

| am not saying we shouldn’t get it. But what
woul d be the relative nerits of doing that and how would it
I ncrease our |evel of confidence in our prelimnary
assessnent of food safety if we had those data?

(Slide)

So havi ng asked you that question right before
| unch, you can rumnate on it while you eat.

(Laughter.)

| would I'ike to make sone concl udi ng coments.
First of all, it is inportant to renenber that these are
prelimnary conclusions drawn on a conplete analysis of the
data that we currently have in hand, of the data that we have
current anal yzed, which does not include all of the data that
we have in hand, which will be incorporated in the subsequent
iteration of the draft risk assessnent.

Qur prelimnary conclusions based on the data that
we have evaluated so far with respect to food safety are that
edi bl e products fromnornmal healthy clones, or their progeny,
do not appear to pose increased food consunption risks

relative to their conparators.
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We have relatively high confidence in this
concl usi on based on enpirical evidence from bovi ne cl ones,
consi stency of responses from other species.

(Slide)

Wth respect to progeny, our prelimnary
concl usions are that edible products fromcl oned progeny are
likely to be as safe to eat as products from non-cl ones.
Agai n, based | argely on biol ogical assunptions, conpelling
evi dence fromthe nouse nodel, Iimted but consistent
observation in donestic |ivestock

We believe it would be very useful to have
addi tional data on the health status of progeny and the
conposition of neat and mlk. As we believe it would Iikely
i ncrease the certainty of our conclusions, but we wait for
your advice on that as well.

Thank you all very nuch for staying a little late
for lunch. | hope you enjoy it and conme back this afternoon

for our discussions.

(Appl ause.)
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MS. SINDELAR  This concl udes our norning session.
Restaurants within wal king distance are listed on a flier
that are on the registration table outside the door. Please
return at 1:30. Thank you.

(Luncheon recess was taken.)
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AFTERNOON SESSI ON
1:37 P.M

M5. SINDELAR | hope everyone had a very pl easant
l unch. This portion of the neeting is seeking clarification
from VMAC and the public. Any questions regarding the talks
t hat have been presented this norning. And | amvery
fortunate that Dr. Matheson has agreed to be a better
noderator at this tinme for directing these questions to the
appropriate person. So, John Matheson, please. Thank you.

Questions for Carification from VMAC and Public
by John Mat heson, WMbder at or

MR. MATHESON: Maybe fromthe Advisory Commttee,

do we have questions about the presentations this norning or

t hi ngs about the data that we can ask the speakers while they

are up here? Yes, Rich.

MR. WOOD: | appreciated the clarity of the
presentations. | anticipate the coments that will cone
later. | was confused in | ooking at the data that was

provi ded, when it described how different ternms were being
used, if we were conparing apples to oranges or apples to
bananas. And | wasn’t real sure.

It was said that the conparison note with the
clones was going to be with ART's, assisted reproductive
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technol ogies. But then | heard one study or two perhaps, the
Cyagra study where it was presented as conparing the clones
with conparators. And were those conparators a tease or was
that data | ooking at the general population in those goat
statistics?

DR. RUDENKO. | think, and I will let Dr. Adans
finish some of this. It’s inportant to understand that where
the conparator is being placed. For the food safety, for the
overal |l analysis of the Cyagra database, the conparator was
t he approxi mately age and breed matched aninals reared on the
same farmns.

The question that was being asked with respect to
the qualitative or quantitative differences in the adverse
outconmes that were noted in cloning were done in the context
of other assisted reproductive technologies. Do you want to
add anyt hi ng?

MR, WOOD: From our perspective we are concerned
about trying to drawn concl usi ons when conparing clones to
anot her technology. And we find it nore hel pful to conpare
clones to the inpact of husbandry systens within the genera
popul ati on.

So I wasn’t sure how to draw what concl usions at
that point. And that nay be sonething that you want to

address in the final draft.
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DR. RUDENKGC:  Thank you.

MR MATHESON: Dr. Craignill.

DR CRAIGMLL: | was just wondering if in the
process of doing your data conparisons you found any cases
where it was possible to conpare the clone with the nuclear
donor. Any information in ternms of physiological, health
status, or conpositional factors.

DR. ADAMS: In terns of health status, the only
I nformati on we have is one study that was done, it’'s actually
a behavi oral study, fromthe University of Connecticut, where
t hey conpared the behavior of the four clones they had to the
donor as well as to age match conparators.

DR. CRAIGM LL: Swi ne?

DR ADAMS: Pardon ne?

DR. CRAIGM LL: Swi ne?

DR ADAMS: No, these were cattle. These were
Hol stein cattle.

DR. DUBBIN:. | nentioned that study briefly. And
t hat the behavior was nore |ike that of the dam She had
certain personality characteristics that were distinguishable
and they showed that personality characteristic. Like, |
think, reluctance to enter the barn or sonething |ike that.

DR. McG.ONE: Very nice presentations. | thought
they were very clear and well done. | was wondering if there
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was supporting evidence for sonme of the statenments. One of

t he conclusions, which | agree with in ternms of general

bi ol ogy but | was | ooking for sone hard data to support, the
notion that ganetogenesis naturally cleared the genone of

| nappropriate signals. Do we have any actual data to support
t hat concept?

DR. RUDENKO | am unaware of any nol ecul ar data to
support that. The rather extensive database in mce is what
we rely on. And this is one of those biological assunptions
that --- stated as the front part of reviews that deal with
this issue. And for which we would |like to have nore data
than we do. But at the nonent we are relying heavily on the
nouse dat a.

DR. MGLONE: Right. And, sois it also safe to
assunme that because there are differences in the outcone of
cloning different species that it wouldn't be prudent to use
the data fromone species to draw a concl usi on about anot her
speci es?

DR. RUDENKO. Interspecies extrapolation is always
wrought with danger. | think what requires good scientific
j udgnment and good corroborating evidence of an enpirica
nature is to |l ook carefully at what the results fromthe
nodel species tell you and what you observe consistently

across species. But | think all interspecies extrapolation
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have to be undertaken with a great deal of caution.

DR. McGLONE: Right. Then on the subject of
whether it is safe to eat the product, a cloned ani mal or
their offspring, but let’s just tal k about the cloned anim
Itsel f, conpositional changes are one pi ece of information.
But, have there been any studi es done where cl oned anim
products have been fed to animals in an ani mal nodel that
m ght i ndi cate whether or not there are other or unknown,
because you couldn’t have assayed for every biochemcal in
the animal. So has there been any whol e ani mal eval uati on of
products cl oned versus convention products?

DR. RUDENKGC | am unaware of any peer review
studi es of that nature. And | guess | would ask you, the
panel, what the relative nerits of such a study woul d be.
What woul d you use as a conparison? Toxicol ogical studies
are very hard to do in this kind of nmixed medi um environnent.

And | think one of the reasons -- there is no
etiologic agent. What are you looking for a difference in?
And | think that is one of the reasons why we have been
| ooki ng to conposition to help provide sonme of that
information. And as well as to the physiol ogical paraneters
t hat we have eval uat ed.

DR. McGLONE: Well, it seens to nme that if there

was a conpositional change, that it wouldn't necessarily
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indicate there was a problemw th the product. If a cloned
ani mal produced mlk with nore fat, it would not necessarily
be a problem

And if it has the sane anount of conposition, fat
let’s say, it doesn’'t nean there is not a potential problem
until you feed it to an animal, let’s say, an ani mal nodel.
And even if you were just |ooking for unexpected findings,
you woul d | earn sonething fromdoing that, wouldn’t you?

That would equate to the safety of the product.

MR, MATHESON: | see Dr. Craigm |l witing down
notes furiously over there. | think maybe he has a reply to
t hat .

DR. CRAIGM LL: Well, | wondered if at this tine

you wanted to address that or wanted to put it off. As a
toxicologist, | don't see any need to do the long term
feedi ng studi es when you are not trying to |look at a toxic
affect. W have already assuned that they are not going to
be toxins expressed in this fashion. | believe that was one
of the underlying assunptions at the beginning, is that the
genone essentially of a food animal will not express toxins.
And | think that is a very valid assunption in this
regard. Therefore | don’'t see any reason for a long term
feeding study. Long termfeeding studies are designed to
| ook at toxins and toxicants. They are not designed to | ook
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at nutritional factors, which | believe is the focus of this.

If you were going to do that, then | think you
woul d have to design sonething different, which would be a
nutritional study.

Personally, | think that the assunption that is
bei ng made here is that a healthy animal will probably
produce healthy food as quite good because if there were a
conpositional difference that would reflect dramatically in
nutrition, you would probably expect it to affect the health
of the animal. And that is an assunption too.

DR. McGLONE: Doesn't the fact that there are
health issues early on indicate that there m ght be an issue?
| amnot saying there is an issue. | don’t think there is an
i ssue. But, the fact that the animals have certain
abnormalities at a higher rate than expected, doesn't that
i ndicate that there is sone change in their netabolisn®?

DR, CRAIGMLL: | would, again, looking at it as a
t oxi col ogi st, rather than a devel opnental biologist, | would
not want to make the assunption that any devel opnent al
problemwas a result of a toxin or a toxicant interaction. |
think there are a ot of other factors involved here.

The idea of the epigenetic differences here and
expressions, they seem nuch nore |ikely. And that would be

nore a question of quantity than it would be of difference in
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t he actual proteins being expressed, et cetera. It could be
timng, things |ike that.

MR. MATHESON: Dr. Kochevar.

DR. KOCHEVAR: One of the materials that we were
provided, it was noted that aninmals had been created by
enbryo splitting and bl astonere transfer, for sonme tinme has
entered the food chains, since the early 80's and know t here
were 1,400 Hol steins that were registered that have gone
t hrough that process. |Is there any data at all about the
di sposition of those products fromthose ani mal s? Any
evidence that there were problens with them or --?

MR. MATHESON: | don’t think there is any evidence
that there were problens. Have you seen any data? Well,
there is the blastonmere study, | guess.

DR. RUDENKO There is one small study | ooking at
back fat thickness in blastonmere derived beef cattle. And
there were no noted differences between those animals and
their closely rel ated sibs.

That is nentioned in the National Acadeny of
Sciences report. W did not include it in ours because we
specifically address somatic cell nuclear transfer aninmals.
The author there is Diles, et al., Di-l-e-s.

| believe there is also a study on mlk quality

characteristics from bl astonere cl ones that comes out of the
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USDA. But that hasn’'t been published yet.

M5. SINDELAR: Do you know if they found anything
I n that study?

DR. RUDENKO. No differences.

MR, MATHESON: Yes.

DR. PAPPAI OANOQU: | would also like to add ny
congratul ations to the presenters for presenting a | ot of
i nformation, very detailed information in a very coherent
manner. And | thank you.

| had a question that actually relates to sone of
the feeding issues, because in ternms as | think about | ooking
to the safety of the food, | amthinking in terns of people.

DR. RUDENKO Can you speak closer into the
m crophone pl ease?

DR. PAPPAI CANOU: Sure. M mnd goes to what woul d
happen actual |y when you have | ots of people eating these
products, which has not been part of the studies. And in
some of the background reading nmaterial, one of the potenti al
probl ens that could occur is there was a change in the
protein, mght be allergies.

And so that wasn’'t really addressed in terns of
this data and the studies that you have presented in terns of
the potential for that occurring. And | wondered if you

could, if there were sone infornation on that that was in the
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studies that was not presented. O if, again, if it’s just
anot her area where there is no information

DR. RUDENKO There is no specific information
alterations and allergenicity of proteins that conme from
ani mal clones. You know, the FDA along with other regul atory
agenci es has been actively involved with various
I nternational organizations in determning just how to assay
allergenicity.

And we continue to be very actively involved in
that. And as information cones fromthose deliberations that
m ght be useful to us in this risk assessnment, we wll of
course use it. But nuch of that information, as you know,
| ooks at conparison of am no acids, primary am no acid
sequences in different kinds of protein to detect whether or
not there is any honol ogy with known all ergens.

We know that m |k has a known human allergen init.
And we are not tal king about |actose intolerance here. But
true mlk allergy. And we have no expectation that the am no
acid sequence of that particular protein wll have changed
because we are not introduci ng an exogenous gene of any sort.

So, again, it’'s a very good point. And we can nake
a point of explicitly addressing that. And we do in the | ast
portion of the risk assessnent. Just for limtations of tine

here we didn’'t go into the discussions.
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MR. MATHESON: | would |like to add though that each
of these clones are one offs. So any epigenetic changes in
one clone may not be repeated in another, even if they are
fromthe sane cell line. So how would you predict
allergenicity to appear in a food product derived from cl ones
col l ectively?

DR. NOLAN: | really enjoyed the presentations as
well. One thing stuck ne as far as the food safety issue is
do we have any evidence that the mcrobial flora of these
animals is different fromthe norn? If you have a different
expression of protein, sone --- of protein in the gut. Could
you have a difference in nunbers or types of bacteria? And
t hese then be passed on to the offspring.

DR. RUDENKO. W have no specific information on
the constituents of any receptor proteins that nay be present
inthe intestines of animals. Al | can tell you is that the
i nformati on we have regarding the mcrobial content of these
animals is indirect.

And | would like Dr. Dubbin, who I am going to put
on the spot right now, to address the overall issue of
whet her or not we see any increase in bacterial infections in
those animals. Because that is the best source of indirect
evi dence that we woul d have.

DR. DUBBIN: W have no evidence of increased
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bacterial infections. And we do see evidence that they can
respond appropriately. |If we were to talk about, | guess,
bacterial |load of the gut, which is what you are essentially
tal ki ng about, we do see the calves with rotavirus diarrhea.
That is the nornmal pathogen that all cal ves have
possibilities of succunbing to that.

But certainly that would be a good case for age and
| ocation match controls because that is so dependent on so
many variables. These animals would have to be essentially
rai sed and identical and next to each other with all the sane
vari abl es and environnental variables. But | don’t know that
we have any data to show changes in bacterial |oad or
response to different bacterial pathogens.

MR. MATHESON: Eric is the inmune response of these
cal ves rel evant though?

DR. DUBBIN. | think it’s the whole point. W are
tal ki ng about receptor nedi ated, col onization of the
intestinal tract. And | think that is what | heard you say,
and correct nme if I amwong, could there be sone protein
change for allowi ng certain pathogens to col oni ze the gut
versus those that didn't.

And all the information we have to date is that
their intestinal response is identical. So we don’t have
I nformati on on changes there. Did that answer your questi on,
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John?

MR. MATHESON: That was one | was concerned. Any
nore fromthe Advisory Commttee? Yes, Richard.

MR. WOOD: And then follow ng up on that, | think
what the National Acadeny of Sciences study report was
calling for additional study in conpositional changes. And
you asked what our feeling was on that. And | guess we w |
have to address that |ater.

But I want to follow up, go back to the origina
guestion | asked, | am concerned about and would |Iike to hear
nore about the selection of using ART's as the base,
actually, for a good portion of the study. And in a way that
beconmes the norm when yet within that normthere are great
probl ens.

What was the rationale for using ART's as the
conparative base in sonme of the studies as opposed to using
data fromthe general population in the experience of
birthing and growth in the general popul ation of animals,
food ani mal s?

DR. ADAMS: What we saw as we | ooked through the
i nformati on both in conventionally bred animals and vari ous
types of ART's is the nore human intervention in the process,
the greater the likelihood of problens |ater on.

And certainly there have been a | ot of studies on
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invitro fertilization. But those have nostly been

| aboratory studies. It’s not a widely used practice in
agriculture. So in selecting conparators there was the need
to do sone conparisons to what generally happens in
agriculture versus these questions concerning the
mani pul ati on of the enbryo.

DR. RUDENKO If | could just add a little bit to
that. One of the gquestions we were asking was does cloning
cause any new ki nds of anonalies that we haven't seen before.
And so in order to determ ne whether or not you are seeing
anything new, you have to try to find, if you will in terns
of technol ogy and nearest nei ghbor anal ysis.

And the cl osest, the nearest neighbor to somatic
cell nuclear transfer m ght be considered enbryo splitting or
enbryo transfer, sonething where you actually have an in
vitro culture period prior to reinsertion. And we thought
that that could help normalize across the technol ogi es
sonewhat .

So with respect to the identification of the
qualitative kinds of anomalies that m ght be noted, we
t hought it was nost appropriate to do our conparison to the
assi sted reproductive technol ogi es, the outcones there.

Now with respect to the actual physiol ogical data

that we were evaluating in the studies that have cone
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t hrough, the reason why we chose conparator aninmals that were
approxi mately age and breed matched and rai sed on identi cal
farms was because that is how the data canme to us.

And that is a little bit of a facile response to
your question. But the reality is we work with the data sets
that we have available and felt that with respect to
under st andi ng the actual physiol ogi cal responses of the
animals in as consistent an environnmental context as possible
that that would give us the nost appropriate conparator.

And | think the table that Dr. Dubbin showed you
where we were able to denonstrate that both the conparators
and the clones showed about the same degree of variance to
the reference range indicated to us that that was indeed an
appropriate conparator for that set of val ues.

MR, WOOD: What | was tal king about coming to this
neeting to the nei ghbor who has cattle on his farm the
neatest the thing he rai sed was concern about genetic
diversity, which is also ny concern as well. And | was
wondering why this risk assessnment, or is it nore of a risk
managenent question, does not deal with the issue of genetic
diversity and the inpact of cloning on that dynam c?

MR, MATHESON: | guess | get to answer that one.

It appears that it is a risk managenent issue nore than a

ri sk assessnent because you can use cloning |ike these other
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tools really to either inprove genetic diversity or limt it.

It depends on how you use it. Just like artificial
sel ection or any of the other assisted reproductive
technol ogies. You can use artificial insemnation to limt
diversity as well. It’s a tool rather than an instrunment of
reduci ng diversity in and of itself. Dr. Kochevar.

DR. KOCHEVAR: This is just a clarification.

Dr. Dubbin, I think it’s for you. 1In the studies fromthe
cattle you nention that they had, the clones had greater than
30 percent occurrence of unbilical problens, or if you
calculated it out, it canme out to a pretty high nunber.

What is the base line for non-clones, or even the
conparators fromthat sane operation? W had sone
conparative nunbers for things like stillbirth and death
within the first year. But | never got nuch of a base Iine
for that unbilical problempart of it.

DR. DUBBIN. | don’t know the answer to how many
conparators had unbilical problenms. But | can tell you from
clinical experience that unbilical problens tend to be
sonmewhat farmspecific. Certain dairies or operations have
nore unbilical problens than others do. Through nmanagenent
factors. Through sone genetics. There are unbilica
probl ens that can be genetically influenced.

So, | don’t have that answer. | don’t know. I
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could get it for you probably. But | don’'t have an answer
of f hand.

DR. PAPPAI OANQU:. This question relates to, again,
| think it’s largely going to be an area where there is not
much information. But given that you have revi ewed the
literature that is out there you may have sone notion of
t his.

If | sort out where the conparisons and the
conpari son groups are, if | think about this, and froma food
safety perspective, it would seen that when you are | ooking
at, given it’'s the progeny of clones that are for the nost
part going to enter the food supply, that the appropriate
conmparison for a cloned ani mal would actually be breeding
stock of other |ivestock.

And then that their progeny, whether you are
tal ki ng about clones or progeny of conventional bred ani mals,
you woul d be | ooking for that conparison. And nuch of the
i nformati on that was presented was on cl oned ani mal s
presum ng they would be into the food supply.

But if you think about long termthere actually
woul d be a small proportion of that. Most of the food would
be comng fromtheir progeny. And it didn't seemthat very
many studi es had been done | ooking at the progeny of the

cloned animal with these outcones. O, that it just seened a
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better conparison for cloned ani mals woul d be breedi ng stock.

| would just like to, as you survey these 500
studi es, or just have thought about these questions a | ot
what your coments would be on just the design of the studies
that were actually done in terns of being able to address the
guesti ons.

DR. RUDENKG First, | amgoing to have to
reclarify your question, if you don't mnd. You were saying
that you thought the appropriate conparator group for progeny
of animal clones would be the breeding stock thensel ves as
opposed to the term nal ani nals.

DR. PAPPAI OANOU: Wl |, the point that seened to be
made was that cloned animals, because of the high cost of
their production, are thenselves in general not going to be
used for food, at least until their purpose, whether it’s age
or illness, or whatever, that the vast mpjority of food, the
quantity of food that is going to enter the food supply woul d
be from progeny of these ani mal s.

And very few of the studies, it didn't seemlike, |
can’'t recall now, but very few of the studies, if any
actually, involved the progeny of these aninmals. And then as
| started to think about that it was |like, well, okay, so the
cloned animal, it’s their progeny.

And if you | ook at conventional bred animals, so
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clones, to nme, equate nore to breeding stock. And progeny to
progeny in ternms of food entry into the food market. And,
again, you were dealing with the data that is out there.

So this is not neant to be a criticismat all. |
woul d just appreciate your thoughts on the studies that you
saw whet her that approach was even considered or is this just
anot her area that could benefit from further study.

DR. RUDENKO | think you have rai sed a nunber of
really good, very provocative points. | think first by way
of clarification. W assess both animal clones and their
progeny even though animal clones may not be entering the
food supply in very great nunbers.

It was very inportant to us to nmake a statenent
about the suitability of those animals for entering the food
supply. In addition, we also evaluated the progeny. So, we
have tried to take a | ook at both.

Wth respect to what the appropriate conparator
m ght be and whether or not -- | think the best way | have to
answer that is to feed back on the point that you made. This
Is a risk assessnent. This cones into the mddle of the
devel opnent of the technol ogy.

As such, as | said at the beginning, the papers,
the informati on on which we had to draw were all designed to

ask various other kinds of questions that did not directly
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address either the long termhealth of the animals or the
safety of food products that come fromthem

Most of the papers, and when the risk assessnent
comes out if you glance through the bibliography, you wll
see the highest proportion of those studi es address issues
such as use of this cell type versus use of that cell type.
And as the field has evolved and you | ook at the dates of the
papers as they cone along, just as that groups of papers from
1997 through 2000, really tends to address the first
devel opnent al node that we identified.

And there are sonme papers that address sone of the
ot her devel opnental nodes as these animals age. But, there
are really very few papers that specifically go after the
heal th of these ani nals.

And in point of fact once the investigators have
determ ned that there is no difference between the clones and
what ever they are using as a conparators, sonetines it’'s Al,
sonmetines it’s IVF, there is a lack of continuity of the
papers. It’s not interesting. |It’s not publishable. It
doesn’t go in.

So by saying that we would limt ourselves to
publicly avail able data, we could only use those data. Now,
the overall question of if you had to design this entire

uni verse, what kinds of studies would you use. Wat kinds of
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animals would you take a look at is a very different answer.
We have what we have to work with. And we are trying to draw
t he conclusions that we have based on the avail abl e dat a.

But it’s a good point and we will think about it as we go
back. Thank you.

MR. MATHESON: | have an explanation for you why
there are not progeny data. |It’s because we asked that no
progeny go into the food supply. So as a result, folks have
not been meki ng progeny fromthese clones. So in a way we
have created the situation ourselves.

DR. DUBBIN: | would like to nmake anot her
clarification. Wich is it’s been nentioned one of the
reasons we don’t have data on these adult clones is because
of their cost. But | think that is actually, we need to
reverse our view. It’'s not their cost, it’s their val ue.

The val ue of a brood animal is, and how long it can
live and produce it’s ganetes, not in the quality of it’s
nmeat. But in response to your question, in conventional
animals, it’s the growh characteristics and the nothering
characteristics. And the weight gain and profitability of
that particular brood animal that it denonstrated, it was
nmeasured through its life. And accordingly, we need that
i nformati on on those clones as well before we even find out

what the value of their ganetes.
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VR. . John, perhaps we should nove on to
publ i c coments.

MR, MATHESON:. | think that is a good idea. Aleta,
woul d you take care of that?

Open Public Conments
by Al eta Sindel ar

MS. SINDELAR: That was a very interesting dial ogue
here. W have noved on to the open public comments peri od.
And we have a nunber of individuals who have regi stered on
behal f of organizations. And as | call your nane and you
come to the mke, wll you clearly identify yourself and who
you represent.

Before |I start calling those who have registered
for the open public hearing, I would like Dr. Waddell to read
into the record an announcenent fromthe agency.

DR. WADDELL: This is an announcenent regarding the
open public hearing for general matters neetings.

“Both the Food and Drug Adm nistration and the

public believe in a transparent process for

I nformati on gat hering and deci sion making. To

i nsure such transparency at the open public hearing
sessions of the Advisory Commttee neeting, FDA
believes that it is inportant to understand the

context of an individual’'s presentation.
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to speak. At five mnutes | will raise ny hand, give you

five and pl ease conclude within the follow ng two m nutes.

For this reason, FDA encourages you, the open
public hearing speaker, at the begi nning of your
witten or oral statenent, to advise the Conmttee
of any financial relationship that you nmay have
Wi th any conpany or any group that is likely to be
i npacted by the topic of this neeting.

For exanple, the financial information may
i nclude the conpany’s or the group’s paynent of
your travel, |odging, or other expenses in
connection with your attendance at this neeting.

Li kewi se, FDA encourages you at the begi nning of
your statement to advise the Commttee if you do
not have any financial relationships.

I f you choose not to address this issue of

financial relationships at the beginning of your

statenment, it will not preclude you from speaking.”
M5. SINDELAR: Thank you very nuch, Dr. \Waddell

right. So, the rules are you have five to seven m nutes

The first requested speaker is M ke Waner of

ViaGen. |Is he present?

MR. DAVI S; It won't be M ke.

M5. SINDELAR:  Well, you are from Vi aGen?
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MR, DAVI S: | am

M5. SINDELAR  Coul d you pl ease state your nane,

MR. DAVIS: | am Scott Davis. And in the interest
of full disclosure | am president of ViaGen.

M5. SINDELAR: So the comments that you are making
are on behal f of WViaGen.

MR. DAVIS: That is correct.

MS. SINDELAR: Great. GCkay. Excuse ne, hold on.

(Pause.)

M5. SINDELAR: Thank you. A clarification. The
floor is yours, sir.

MR DAVIS: Al right. Thank you. So, ViaGen is
an --- conpany that conbines gene mappi ng, --- assisted
breedi ng and functional genomi c capabilities with advanced
reproductive services for agricultural animl species.

Vi aGen identifies economc traits in aninmals and designs
breedi ng prograns that efficiently reproduce those traits in
future generations.

Cl oning by somatic cell nuclear transfer is a
powerful tool for these |livestock breedi ng prograns because
it allows the generation of a |arge nunber of genetically
i dentical aninmals from donors who have denonstrated genetic
superiority.
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The end result is the equivalent of an identical
twin and the clones are not transgenic but genetically
nodified in any way. Coning by somatic cell nuclear
transfer offers a way for the animal industry to nake rapid
genetic progress in breeding prograns for inportant traits
such as di sease resistance and production efficiencies that
are difficult and expensive to neasure.

And as a result, this technology has a potential to
I nprove ani mal health and reduce waste, inportant objectives
that have proven difficult to achieve using traditional
met hods.

As users of cloning technol ogy, we fully support
the FDA's assessnent of the safety in food products derived
fromani mal clones and their offspring. W have provided
data to the FDA fromcloned cattle, cloned pigs, and their
of fspring. And we will continue to do so.

We have conplied with the FDA's request to w thhold
clones and their offspring fromthe food chain. And we wll
continue to do so. And to echo a comment that was nade
earlier, that is the reason there are no offspring of clones
to eval uate.

Vi aGen's data indicates that adult clones and their
of fspring are indistinguishable from ani mals produced by

conventional neans. |In fact, the nost remarkable thing that
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we have observed about clones is that they are totally
unr emar kabl e.

In our collective experience with several hundred
cloned cattle and pigs, we have not seen evidence to suggest
any food safety concerns. W agree with the prelimnary
finding that edible products fromnormal healthy clones or
their progeny do not pose increased food consunption risks
relative to conparabl e products in conventional aninals.
Thank you.

MS. SINDELAR  Thank you very nuch. Qur next
speaker is M chael Hanson, Consumers Union.

MR, HANSON: Thank you. | do not have any
financial conflict of interest with any of the conpanies.
And | am here on behal f of Consuners Union. They are the
peopl e that publish Consuner Reports magazi ne and we wel cone
the opportunity to cormment on the FDA's draft executive
summary of their assessnment of the safety of animal cloning.

And | have some witten comments which I will hand
you. There are just a few brief things | would like to say.
In summary, it is the position of Consuners Union that while
we believe that neat and m Ik fromcloned ani mals may be
safe, there presently is not enough data to reach this
concl usi on.

And we woul d ask the Agency to require such data
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and testing of product of cloned animals before they are
pl aced on the market. We also think there should be
| abel i ng.

But the few comments | want to make that we are
particularly concerned about is first is FDA's conti nued
enphasis on qualitative simlarities between cloned and
conventional animals. To say that problens arise but are not
qualitatively different fromproblens in conventional animls
to us is alnpbst a neaningless statenent in the context of
food safety.

The problens we are concerned about nost in the
food safety area are problens of quantity, frequency, and
I nci dence. Frequency and incidence of disease, of bacteria
i nfection, of contam nation with nmercury, of presence of
al l ergy causi ng substances, et cetera.

To say that safety problens in clones are
qualitatively no different fromconventional animals is
therefore not particularly neaningful. It would be Iike
saying a plant where 95 percent of the chicken is
contam nated with salnonella is no different than on where
two percent of the chicken is contam nated.

The problens are qualitatively the sanme, but
quantity of intense concern in terns of food safety. And |

woul d just point out that there are a nunber of studies in
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the literature that have found differences between cl oning
and both enbryo cloning and in vitro fertilization.

Sonme of these are in a reviewthat Dr. WInut and
col | eagues did | ast year. They pointed out that the problem
of hydrallantois rarely occurs in natural cattle pregnancies,
but occurs at the rate of some 20 tines higher for
pregnanci es established with clone enbryos conpared to in
vitro fertilization. That is 40 percent and two percent
respectively.

The rate of stillbirths in a study of pepper cloned
cattle by Infragen that was tal ked about at the PEW neeting
| ast year was 24 percent, eight out of 25. This rate is
three and a half tinmes the rate of a |large study done in
Canada with the Canadi an Hol stein heifers where two point
ni ne percent of themwere abnormal, |ooking at thousand of
ani mal s.

And then a study that was published by Haynen, et
al., on the frequency and occurrence of |ate gestation | osses
fromcattle cloned enbryos found that the overall rate of
live births fromin vitro, fromI|VF enbryos was seven tines
the rate for adult somatic clones.

That is 49 percent total success rate versus siXx
poi nt eight percent for somatic clones. And the figure for

enbryo clones was 34.3 percent. So both the success rate for
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| VF and enbryo cloning were statistically significantly
hi gher.
If they ook at the loss of |ate gestation | osses,
which is between day 90 of gestation and cal ving, that was
43 percent loss for the adult somatic clones conpared to zero
percent for the IVF group. And four point three percent for
enbryo cl oni ng.
So there are differences in quantity is inportant.
So it isn't just qualitative differences. They are
guantitative ones.
Now, if we nmove, | would al so point out that we are
al so concerned about this assunption for what you need to
| ook at for food safety. And we would just point out that
t he National Acadeny of Sciences, they specifically requested
that the Agency, as they pointed out,
“Direct effects of any abnormality in patterns of
gene expression on food safety are unknown.
However, because stress fromthese devel opnenta
probl ems mght result in shedding of pathogens and
fecal material resulting in a higher |oad of
undesirabl e m crobes on the carcass, the food
safety of products such as veal fromyoung somatic
cell cloned animals mght indirectly present a food

safety concern.”
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End quot e.

poi nt

And they then further went on to say, quote,
“There are to date no published conparative
anal yti cal data assessing the conposition of neat
and m |k products of somatic cell clones, their
of fspring, and conventionally bred ani nals.
Al t hough several studies are in progress. However,
the Committee found it difficult to characterize
the |l evel of concern w thout further supporting
evi dence regardi ng food product conposition.”

So they were asking for this data. They even

ed out that for blastonere and nucl ear transfers, which

had been on the market and which were thought to pose a | ow

| evel of food safety concern, they asked for data there as
wel |, quote
“I't would seem appropriate that the FDA use
avail abl e anal ytical tests to evaluate the
conposition of food products from ani mal s that
t hensel ves result directly from DNT cl oni ng
procedures to verify that they fulfill existing
standards for animal derived food products.”
End quot e.

And | note that the specific requests to | ook at

t he pat hogens and fecal material, there was no data presented
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here. And we would hope that that would be presented.

Finally, with this notion of your critical
bi ol ogi cal systens, the hypothesis, that a healthy animal is
likely to produce safe food products. W disagree with that.
Because if that were true, we wouldn’t need to have a HACCP
system Because if the animals are safe, if they appear
heal t hy going into slaughter we wouldn’t need to test for any
pat hogens. And that is what the HACCP systemis about.

So | do think we do need to |look at that. And then
finally, very quickly, this is in nmy notes, this underlying
bi ol ogi ci al assunption that these clones are nornmal and not
any different, | think the work published in the proceedi ngs
fromthe National Acadeny of Sciences |ast year that found
four percent of 10,000 genes were seriously abnormally
expressed.

And Dr. Jaenish said, quote, “There is no reason in
the world to assune that any other mammal i ncl udi ng humans
woul d be different frommce.” Jaenish believes that genetic
abnornmalities will be found even in the seem ngly nornal
animals. Sonme of the abnornmalities are sinply not fatal, he
said. And he calls for, quote,

“Qur results are consistent with the hypothesis
t hat nost cl ones independent of their cellular

origin may have gene expression abnormalities
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causi ng subtl e phenotypes. Concl usions about the
normal cy of surviving cloned aninmals, therefore,
shoul d not be based on superficial clinical
exam nation, but rather on detail ed nol ecul ar
anal yses of tissue fromadult cloned aninmals.”
To date such data have not been publi shed.
Finally, in January of this year there was one
ot her study that | ooked at 15,000 --.
M5. SINDELAR: Sir. In the interest of other
speakers, who need to cone. However, Dr. Waddell, has a
question if you could take a nonent for him
MR. HANSON: Who do | |eave these with?
M5. SINDELAR:  You can | eave them at the front desk
on your way out. Thank you. Sir, excuse ne. | think,
Dr. Waddell, did you want to ask a question?
DR. WADDELL: Dr. Kochevar has a question.
DR. KOCHEVAR: | actually to clarifications. On
t he conpari son between the in vitro fertilization studies,
was that conparing the industry at a conparabl e stage of
devel opnent to where clones are now? O is that conparing
| VF some 15 years after it was established to cloning, which
is fairly new? That woul d be the first question.
Then the second question is, your conment about
pat hogen | oad studies. The previous VMAC neeting, |ust
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before this one, there was a great deal of discussion about
what is the value of pathogen | oad studies.

MR. HANSON: Ckay. To answer your first question,

the article by Haynen, et al., is in the Biology of
Reproduction. It’s called “Frequency and Cccurrence of Late

Gestational Losses fromCattle Coned Enbryos. And if you
| ook, the I'VF clones and they also did adult somatic cel
clones, fetal somatic cell clones, and enbryo cloning. And
they did all of themhere. So this wasn't data from

el sewhere. They talk, if you ook in the paper --.

DR. KOCHEVAR: R ght. But it was data using those
t echnol ogi es as they exi st today.

MR, HANSON:  Yes.

DR. KOCHEVAR: kay. Geat. Thank you.

MR, HANSON: Yes. And | wll just point out for
the other thing, the National Acadeny did tal k about pathogen
| oadi ng. There could be sone concern, but I think it should
be | ooked at.

M5. SINDELAR: Thank you very much. Qur next
speaker is Carol Tucker Foreman, Consuner Federation of
Aneri ca.

M5. FOREMAN: My | use this one?

M5. SINDELAR:  Sure can

M5. FOREMAN: Thank you. That won’'t make the
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Conmittee too unconfortable. | am Carol Tucker Foreman,
director of food policy for Consuner Federation of Anerica.
| have no conflict of interest.

We are an organi zation of 300 other consuner
I nt erest organi zati ons, consuner cooperatives, local state
and national organizations. Mst of our nenbers are like
nost Anmericans opposed to having mlk and neat from cl oned
animal s enter the food supply.

Sonme are confident that the perfecting of the
technology will lead to ultimately to human cloning. Sone
are just concerned about the noral and social issues
i nvol ved, ethical issues involved in cloning --- beings.

O hers are concerned that it will lead to the further
concentration in aninmal agriculture. None see any consuner
benefit from having neat and mlk fromcloned animals in the
food supply.

The action | ast week by the FDA in issuing a press
rel ease which decl ared these products to be safe will
certainly not reassure ny nenbers, even those who are not
I nposed to cloning. Make no m stake about it, the FDA' s
press rel ease went all through the world as the headline,
“U S. FDA says neat and mlk fromcloned aninals is safe.”

This is a process that | ostensibly was just

begi nning. But the Agency al nost surely has prejudged it.
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Certainly in the eyes of the public. Although |I think the
CVM staff is to be comrended for the prodigi ous anount of
work that they have put into this risk assessnent, but you
have seen the possibility of real hard data.

They were conpl etely dependent on conpanies to give
theminformation. Wy would a conpany provi de negative
information if they thought that it m ght nmake FDA hol d back
from novi ng ahead in approving these products?

Dr. Hanson raised the issue of the pathogen |oad in
animals. This is of great concern to us and to the Nati onal
Acadeny of Sciences. A healthy animl can be full of bugs
t hat make human beings sick. And there is evidence that
stressed ani mal s shed nore pathogens than others. D d
anybody | ook to see if the fecal material fromthese animals
have hi gher | oads of pathogens?

The public needs data that are driven by our needs
and not just those that can be provided to the Agency by the
i nterested parti es.

The Bush adm nistration in addition has still not
made a commtnent to engage in a discussion of the noral and
et hical issues involved in this technol ogy, as reconmended,
agai n, by the National Acadeny of Sciences. Nor has anyone
suggested that consuners be given the opportunity to avoid

t hese products by having themclearly labeled in the
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mar ket pl ace.

My nmenbers are not sure why FDA has felt the need
to nove ahead and bring this issue to you today when you
don’t have really any nore information about this risk
assessnent than we do, which is an 11 page summary of what is
clearly an extrenely detail ed docunent.

The data are very limted. And as the public
becones aware of the limtations, and as the debate goes on,
| think it is likely that they will be even | ess accepting of
all food biotechnology than they are now.

FDA coul d take sonme steps to reassure the public
about food safety at least in this area by sinply prohibiting
the passing of mlk and neat fromclones into the food supply
since we have been told that at |least in the case of neat
that is not likely to be essential to the econom c success of
the industry. | can’t think of any reason why that shoul d
not be done.

And | think, in fact, for the industry’ s sake, it
woul d probably be better to keep the m |k out too, because |
believe that the public’s reaction may be entirely negative
and much nore burdensone than keeping it out. Thank you.

MS. SINDELAR:  Thank you. Qur next speaker is Joe
Mendel son, Center for Food Safety.

MR. MENDELSON: Good afternoon. | appreciate the
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opportunity to address the Advisory Conmmittee and the Center
for Veterinary Medicine. M nane is Joseph Mendel son. | am
the legal director for the Center for Food Safety. W are a
non- profit organi zati on, nenbershi p organi zati on made up of
consuners and environnental activists.

| should say | do not have any financial conflict
of interest. | come here representing both our organization
and our nenbership. Simlar to the statenent that
Ms. Tucker-Foreman nade, our organi zations and nenbers do
object to the presence of any cloned nmeat or mlk or products
derived fromtheir progeny entering the food supply at this
tinme.

| nust say the risk assessnment creates significant
gquestions for ne about how this adm nistration deals with
science. And if | can digress a nonent, it’s a very warm day
outside. A beautiful day in Novenber. Maybe a synptom of
climate change.

In the climate change arena, we have a process
called the inter-governnental panel on clinmate change.
2,500 scientists fromaround the world have gathered to
devel op data over 15 years. Consensus docunents were
rel eased every five years. And this admnistration stil
says we don’t have the adequate science to judge whet her we

can address climte change.

Audi o Associ at es
(301) 577-5882



180

And we conme here today on an 11 page draft risk
assessnent with ostensi bly one study and one new data set.
And as Ms. Foreman nentioned, we have the FDA putting forward
sone type of draft determ nation on safety. Cearly that is
premature. And | don’'t know if this admnistration can have
it both ways. 2,500 scientists and we don’t know. You know,
a couple, and we do.

The issues nmay be different and certainly different
in degrees. But it goes to the heart of what is rigorous
sci ence.

My col | eagues have al so nentioned that there are a
nunber of issues that haven’t been | ooked at. W talked
about the pathogen load. It was nentioned the question of
genetic erosion. That is another issue that the National
Acadeny of Science did raise, page 50.

On the conpositional data, | would say if it’s a
guestion of whether there is costs involved in slaughtering
an animal, that burden shouldn’t fall on consuners. That is
a cost of doing business to make sure that that product is
safe. So that should not be an excuse for not having that
dat a.

| also think the Agency should start engaging in
what it is calling risk managenment now. Qur organization

thi nks that there should be a, the noratorium should be nmade
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mandat ory. Consunmers have no reassurance that this product
is not entering the market right now under a voluntary
system | amnot suggesting that it is. But there is no
assurance right now.

It also raises the issue with FDA shoul d be engaged
in an inter-governnental process with USDA to determ ne what
exactly it's legal authority is to regulate this issue. |Is
it the animal drug application process? Is it the Animal
Health Protection Act? 1Is it the federal neat inspection and
Poul try products inspection? Wat is the authority to
regul ate this?

Because if you don’'t have authority to do it, or
t he Agency determnes it doesn’t have the authority to do it,
then this risk assessnent becones sonewhat academni c.

So | would ask right now that the Agency engage in
that inter-governnment process and rel ease a fornmal opinion
fromthe general counsel’s office of FDA and USDA about what
its authority is.

Lastly, | do want to get to the transparency issue.
| appreciate statenents nmade about transparency. But we have
had a Freedom of Information Act request before the Agency
for over a year on any data that the FDA has on this topic.
And we have not gotten anything.

Consuners want | abeling issues obviously addressed.
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W tal ked about animal welfare issues need to be addressed in
this process. One way in which the Agency can increase
transparency is through sonme public field hearings, akin to

t he year 2000 bi otechnol ogy field hearings you had across the
country.

That way you coul d possibly vet sone of the
consumer issues. | think as Ms. Foreman nentioned, you wll
find out what consumers’ opinion really is about this issue.
Thank you.

MS. SINDELAR  Thank you very nuch. Qur next
speaker is Bob Wl per fromAlta Genetics. Wiy don't you cone
up here and you can manage your power poi nt.

MR. VELPER: My nane is Bob Welper, and | will be
presenting, as you can see on behalf of Alta CGenetics. And
the financial inplications will be cone clear through all ny
present ati on.

Again, thanks to the CV/Mfor allowing nme to speak.
And | would like to conmend them for the work that they have
done with the limted data that they have had to work with at
this point in tine.

Just to give a background on Alta CGenetics, we are
a marketer of bovine senen for primarily dairy. W have
worked with different ART's before. As far as artificia

I nsem nati on we are a devel oper, marketer and user.
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We have been involved in the process of devel opi ng
| VF, enbryos fromclones. At this point in tinme as far as
somatic cell nuclear transfer, we are a user, hopeful
mar keter. And have worked primarily through Cyagra for our
technol ogy partner. And we have been very happy with the
service we have gotten fromthem

(Slide)

| want to talk a little bit about the experience
that we have had wth our clones.

(Slide)

W have 23 Holstein nmale clones at this point in
time fromfive donor animls. The ages range fromsix to 23
nonths. And they have been under our care fromages one to
six nonths. And they are housed in U S. and Canada.

(Slide)

At this point in time we have had no deaths from
these animals. No serious health problens. There have been
a few mnor health problenms. One case is senminal vesiculitis
which we do see in traditional animals. And one case of
naval infection that ties into the unbilical challenges that
they have had with the clones. At this point in tinme they
are all healthy and growi ng well.

(Slide)

This is a picture of the original, or the donor of
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five animals. As you can see they are all quite health and
different color markings. But other than that, fairly close.

(Slide)

These are two additional clones that are housed in
a different area.

(Slide)

As far as senen production, staring the precursor
to reproduction, we have 15 of these animals that have been
I n production. All 15 have produced quality senen. Average
age at first freeze is 13.7 nonths, which is just slightly
behi nd the average for traditional animls.

85 percent of the production has passed quality
certification. So that is above normal. R ght now we
produce a total of over 160,000 units that have passed
quality control, so froma precursor to reproduction or
fertility in the field, they do appear quite productive and
hi gher than normal .

At this point intime, the field trial chall enges,
as we have tal ked about before with a request not to put this
senen out in the field, which really challenges to generate
any data at this point intime. It just sits there.

(Slide)

This is a picture of another line. Three aninals

housed in one location. Al quite healthy, growi ng well.
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(Slide)

Two additional ones housed at a different area.

(Slide)

As far as conparison of clones to their donors,
they are very close in confirmation. Very close in senen
production differences. Very close in tenperanent. It’s
amazing to talk to the people that work wwth them W have
one of these lines where the bull is a bit of a teddy bear,
so are their clones. The other bull is not quite so nice and
neither are his clones.

Smal | variation within the clone groups. | nean,
you are going to see that due to different environnents or
different daily managenent. Les stressful lifetine
production fromour standpoint that these bulls are actually
in production at a tinme when it's | ess stressful on them
Since we know their genetics they can be produced at a young
age as opposed to an ol der age when they are not quite as
heal thy. Longevity, that is yet to be seen.

(Slide)

Exanpl e of anot her group of animls that we have.
Again all healthy. You are seeing all the animals that we
have. None of them held back.

(Slide)

Cl ones versus contenporaries, there really is no
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differences in the care that they are getting. W have
really seen no differences in the health incidence or health
pr obl ens.

Very little differences in gromh. Really no
differences in senen production. They are producing at or
above what their contenporaries are. And, again, |ongevity,
we are gathering data as we speak

(Sli de)

Anot her exanpl e of clones. And just a disclainer
here. That is a canera error, they are not nutants with bl ue
eyes.

(Laughter.)

(Slide)

Custoner acceptance. | nean |ooking at the people
that buy our product as far as buying the senen in the field.
The survey results that we did a year ago were very cl one
friendly. That certainly there are sone religious
di fferences that people do not want to use it. But there are
few that have no interest in the senmen fromthe clones.

The main concern seens to be with genetic val ue of
the cl ones versus donors that they are actually a genetic
I dentical duplicate. And we do have continuous requests for
semen fromthe clones.

(Slide)
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Regul atory process concerns. Certainly at this
point intime it’s been slow in devel opnent and behi nd
schedul e. Seei ng what has been done in the |ast couple of
nont hs and over the past year and see what was reported today
certainly is encouraging.

It’s limted, of course, by the avail able data that
we have especially fromprogeny clones. R ght now the rest
of the world is watching as was stated as to what FDA and
what the U S. does. | think what the main interest, what the
mai n i npact in the food systemis going to be progeny of
cl ones, or cloned progeny.

| guess our question is how can we help to expedite
the process? W have tal ked about limted data. And
certainly there is a limtation when we can’t --- progeny of
cl ones.

So certainly we are willing to work with the
governnent or people to develop any targeted research that we
can because we are confident, if we get the data that we wll
show that there are very little differences.

(Slide)

And, again, | would just Iike to caution. W did
make a | ot of references to qualitative differences. W
haven’t made sone on quantitative. But we have to realize

too, that we al so have said that sane rules apply to nornal
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ani mal s and cl oned ani nal s.

You have to realize that genetically there are
differences across lines for fitness traits. So if you | ook
at abortions, if you look at stillbirths, that there are
differences in normal aninmals across genetic lines. So if we
are going to apply the sanme rules, then we are going to have
to start differentiating anong genetic |ines on nornal
animals. Thank you.

MS. SINDELAR: Thank you very nuch. Qur next
speaker is Karen Davis from United Poultry Concerns.

(No response.)

M5. SINDELAR: |Is Karen Davis here?

(No response.)

V5. SINDELAR  We will proceed on. If she happens
to show. The next speaker is Richard Nel son fromthe
Hol stein Association. You can cone right to the m ke.

MR. NELSON: | am Dick Nelson. | have been
affiliated with the Hol stein Association of Anerica for quite
a few years. Holstein Association is a non-profit
organi zation, but we would Iike to break even.

(Laughter.)

It is a nenbership organization and so | work for
t he menbers and have no financial involvenent in anything

that | mght say. |In fact, I"mold enough that | could
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retire if sonething happened that pronpted such a nove.

(Laughter.)

The Hol stein Association has maintai ned the
identification of registration slash identification records
of the seed stock segnent of the Holstein dairy cattle
popul ation in the United States in which over 90 percent are
Hol st ei ns.

The record organi zation is the largest of it’s kind
in the world and works to pronote harnonization of animal and
enbryo identification and record procedures throughout the
wor | d.

Thi s organi zati on has nai ntai ned the records of
t hose Hol steins resulting fromenbryo transfer since the
first one and registered in 1974. Through 2003 nearly
359,000 animals, male/female, that resulted fromenbryo
transfer technol ogy have been registered.

Throughout the life of this technol ogy there have
been constant upgradi ng and anmendi ng of record and
i dentification procedures to accommodate inproved and
advanced technology with U S. Hol stein Association staff
provi ding | eadership on an international basis. And
including in that is cloning and sexing and t hrough senen and
bi opsy, in vitro fertilization.

When a technician pulls a cane out of a |and
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nitrogen tank, it likes to know what exactly what is in the
straws that contain that cane.

The i npact of the enbryo transfer was increased
early on by dividing enbryos with one-half of the cytoplasm
transferred to a zona pellucida fromwhich all cytoplasm had
been renoved. This was an early enhancenent of enbryo
transfer technol ogy.

VWhile citing records fromonly 1982 t hrough 1997,
there were 1,280 femal es and 680 bulls registered during this
time resulting fromthis technology, with 974 femal es havi ng
genetic evaluation and 189 out of 680 bulls having genetic
eval uati ons.

VWhile this tinme span is |imted, this technol ogy
has been used continually fromthe beginning until the
present with this exanple inserted to report there was
not hi ng unnatural about the animals resulting fromthe
di vi ded enbryos.

While this mght be considered the earliest type of
cloning, we have not regularly thought of the dividing of
enbryos as being a cloning procedure. The |ivestock industry
has traditionally accepted events technol ogy that inproves
efficiency or increases aninmal value as a matter of course
when producers feel there is opportunity for inproving the

breed or for further financial reward.
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Natural |y, the acceptance of sone of advancenents
have been nmet with varying degrees of apprehension. The
Hol stei n Associ ation began registering animals born early in
1989 resulting fromtransferring bl astoneres of each
I ndi vidual cells fromwithin a parent enbryo to an enucl eat ed
oocyt e.

As you know, an enbryo grows fromone cell through
natural cell divisionto 16 cells in five days. But enbryos
for cloning may require another day or two. From March 1989
through ‘96, a total of 106 fermal es and 64 bulls have been
registered resulting fromthis technology with 70 of the
femal es having genetic eval uations.

Therefore we have records that prove they produced
successfully and created records of mlk with its conponents
as devel oped t hrough regul ar dairy heard i nprovenent
associ ation procedures for genetic eval uation.

This must not be interpreted to nean only 70
femal es matured to --- age and reproduced. As many nmay not
have been housed with access to data coll ection procedure.
There were no reports that these animals produced neat and
mlk that was not normal.

VWiile 64 bulls were registered resulting fromthis
technol ogy, 11 had genetic eval uati ons whi ch suggest they

sired several female offspring fromnmany different side dans,
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with all steps in the process appearing normal. This does
not in any way suggest that there were not a substantia
greater nunber of bulls that were raised to breedi ng age and
sired one or nore offspring, but not a sufficient nunber to
produce a genetic evaluation or were within a system where
data was col | ected.

On the ot her hand, one nust conclude that sone of
these animals were not raised to breeding age and were
therefore slaughtered for human food. By now nost of these
animals resulting fromthis technol ogy have gone into the
food chai n.

More detailed informati on showi ng dam of fspring
conbi nations and other detail identifying animals resulting
fromthis technol ogy was assenbled fromthe Association’s
filed by --- Robertson early in 2002, and provided to a
menber of the conmittee on defining science based concerns
associ ated with the products of ani mal bi ot echnol ogy
appoi nted by the National Acadeny.

However, the comercial application of this
technol ogy was virtually abandoned in 1992 for a variety of
reasons, though enbryos continued to conme out of storage
until 1996. Wiile there were apparently cases of abnormally
| arge birth weights, there were not other abnormalities

report ed.
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The Hol stein Association has solicited and
coll ected reports on abnormal animls since 1958. It has
recogni zed that certain infirmties nmay not have been
reported. During this tinme the aninmals resulting fromthis
early technol ogy of cloning enbryos were in the general
popul ati on.

Though this technol ogy involved interaction between
the nuclear material and the cellular plasminto which it was
Inserted, as is the case with transferring somatic cells,
there were not reports of any kind to indicate any ani mal or
person was adversely affected by the neat or mlk fromthose
ani mal s.

G ven early indications that cloning procedures
usi ng somatic cell nuclear transfer would not be consi dered
differently, inventors and breeders of registered Hol steins
i npl emented use of this technology on a limted basis. To
date 63 females and 17 mal es have been regi stered.

M5. SINDELAR: M. Nel son.

MR, NELSON: Particularly in-- just a mnute.
Were not registered in lightening capacity for market neat.
And many ani mal s were destroyed.

MS. SINDELAR.  Sir, we have your comments. That
wi |l be available on the web this evening.

MR. NELSON: Al right. Thank you.
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MS. SINDELAR  Thank you very nuch. |If there is
nore tine after everyone has had a chance to speak
M. Nelson, we would lIike you to cone back up and finish if
that is suitable for everyone. Qur next speaker is M chael
Appl eby. He is the vice president, farmani mals and
sust ai nabl e agriculture, the Humane Society of the United
St at es.

DR. APPLEBY: Good day. Dr. M chael Appleby from
t he Humane Society of the United States. | have no financi al
i nvol venent with biotechnol ogy conpanies. And | have to say
| think it’s unlikely that situation wll change.

| had many years at the University of Edi nburgh
where | worked on animal welfare and animal ethics. And in
that position | knew Dr. Welner well, who was the nan who
created Dolly. And indeed | nmet Dolly. Anybody who woul d
| i ke that photograph taken with ne, you can forma |line at
t he door afterwards.

(Laught er)

On food safety, we do not challenge the Comrittee’s
conclusions with one exception. That the assunption you nmade
that sick animals do not get into the food chain is sinply
wrong. There are many exanples, many naj or problens of sick
animals. Downer cows, for exanple, getting into the food
chain. And insofar as that affected your conclusions, it’s
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one you shoul d reassess.

But our main point is that food safety is not the
maj or question that should be enphasized. W are well aware
and we commend you for the fact that there are other
assessnents that proceeded parallel and subsequently. And as
has al ready been enphasized the fact that the headlines are
given to food safety is a dangerous enphasis given the nunber
of other ethical questions which are obviously inportant.

On risk assessnent, | would like to put to you the
suggestion that this discussion should in fact be happening
ten years hence or possibly not happening at all. The
technology is clearly still an extrenely experinmental stage.
There are very few papers to report. And there are major
gaps in the data.

The conclusions are still potentially altered by a
single paper. And | notice that you did not take into
account the paper that is prepared in Nature in August on
cloned pigs. Four pigs, one died shortly after birth. The
ot her three died before six nmonths old fromheart attacks
that would excel. It may be too recent for you to take into
account. That itself would alter the conclusions of this
draft summary.

Bei ng experinental work requires review by

institutional animal care commttees. And the basis those
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comrittees work on is potential costs and benefits fromthe
wor k.

So et nme concentrate on the potential costs to the
animals. You asked have we adequately identified the risks
to animal health. Well, the costs you have outlined are
graphic, if occasionally considerably understated. For
exanpl e, when you say the proportion of |live normal births
appears to be increasing. Yes, it’s increasing fromvery,
very bad to very bad.

One i ssue you have not covered is the unspoken
assunption that there is a neutral status quo in the absence
of cloning. And as has already been enphasized, the fact the
costs to animals are simlar to those of other technol ogies
does not, of course, justify those costs.

And on the contrary, an area which you have not
picked up is the fact that the aninmals being cloned are those
with particular problens, such as cows with udders so | arge
that these produce najor |eg problens and | aneness. Very
hi gh producing animals frequently have major welfare problens
fromgrowh rates or mlk production or whatever it should
be.

And one reason this is not being recognized is
anot her unspoken assunption in this case, which is heavily

val ue | aden. Use of phrases |like superior genetic nerit,
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i mproved m | k production, better growh rate, are val ue | aden
and assum ng that production fromindividual animls should
al ways be increased. And increased is the right word rather
t han i nproved.

So that is potential costs. What about potenti al
benefit. | suggest to you that the potential benefits of
this technol ogy are none. W are already producing far nore
nmeat than we can eat in this country to the extent that the
agriculture industry has to export it in order to nmake a
profit.

We are already producing mlk so cheap that it is
in the supermarkets cheaper than water. Society, consuners,
do not need this technology. The only benefit that would
accrue fromthis technology is to biotechnol ogy conpani es.

And it could well be that the people who wll
benefit fromthis technol ogy nunber | ess than three figures.
We coul d be tal king about this being introduced for a handful
food benefit of a handful of people.

The conclusion of any reasonabl e cost benefit
analysis is this work should not be proceeding and that is
why | say that this discussion should at |east taking place
in some years in the future and naybe not taken place at all.

We commend the precautionary approach being taken

by the FDA. But we would warn agai nst the expectation that
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this noratoriumw ||l soon or indeed ever be lifted. And in
view of the major problenms to aninmal health, we are very
concerned that the |lack of appropriate nmechanisns for contro
ot her than a voluntary noratorium

There is a strong feeling here that we are on a
down escal ator which has no break. W would urge the FDA in
parallel with its other assessnents to | ook urgently into
mechani smfor installing a break on progress on this
technol ogy. Thank you.

MS. SINDELAR:  Thank you very nuch. W only have a
few m nutes here. Are there any others who are interested in
providing a brief statenent fromthe public?

M5. FINELLI: M nane is Mary Finelli. | amhere
as a concerned citizen. | have no conflict of interest with
cloning technology. And no interest in it either. Except to
oppose it. It’s known to cause pain and suffering.

In an October 31st article in the Washi ngt on Post

entitled “FDA says cloned animals are safe food” states
“The technol ogy is plagued by high failure rates,
spont aneous abortions, and severe health probl ens
in many clones and their nothers.”
It goes on to state,
“Cloning problens are worse in sone species than
others. They are notably severe in cows, the prine
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targets for firns working on conmercial cloning.”

In the FDA's own press release, it states, “The
adverse outconmes may occur at a higher frequency with cloning
than with other assisted reproductive technol ogies.”

For the sanme reason it is immoral to clone humans
inthat it entails unnecessary pain and suffering, it is
wrong to clone other aninmals. They too experience pain and
suffering. The public is opposed to aninal cruelty, which
cloning involves. And the governnment should in no way
support or pronote it.

In its report on cloning |ast year, the Nationa
Acadeny of Science panel also pointed out that aninmal welfare
IS a serious concern. The governnent is on one hand urging
the public to eat |less aninmal products, it is contradictory
to endorse a process that will make ani mal products nore
readi |y avail abl e.

| ask that any public outreach effort that the FDA
undert akes regardi ng cloning should nake it very clear to the
public that cloning causes aninmal pain and suffering. Thank
you.

M5. SINDELAR: Thank you. Are there any other
conment s?

(No response.)

M5. S| NDELAR: Is Karen Davis here?
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(No response.)

M5. SINDELAR: Okay. | think this closes our open
public comment process. And we will take a break and return
at 3:15.

(Wher eupon, a brief recess was taken.)

M5. SINDELAR --- and begin with the VMAC
del i berations. |If everyone can have a seat please. | would

like to thank Dr. Sundl of and his speakers for staying up
here for the rest of the deliberation process here such that
the VMAC nenbers will be free to address themw th any
questions. So at this tine | would like to hand the baton to
Dr. Waddel |, the chairperson.

DR. WADDELL: Oh, yes. If | may, we had just
finished up public conment prior to the break. And to be
fair to all the speakers, we cut one off. And | would Iike
for himto cone to the mcrophone and finish his statenent
before we begi n deliberations.

MR. NELSON: | amsorry. | apologize for taking
nore tine that was allotted. And | sincerely appreciate this
opportunity. Al I would like to say is that we have nmany, a
few entrepreneurial breeders or registered dairy cattle that
want to be on the cutting edge of |eading technol ogy, who
have invested five figure dollars from40, to 50, to 60, to

80 and $100,000 in animals that are clones. And who are
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anxi ous that these animals and their offspring are such that
the nmeat and mlk fromthem and their offspring can enter the
food chain and that it not be | abeled. Thank you.

M5. SINDELAR: Thank you, M. Nelson. Thank you,

Dr. \addel | .
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VVAC Del i berations
by Dr. John Waddel |
DR. WADDELL: Okay. We will begin our
del i berations. And the questions are posted on the screen.
And what we will do is | will read the first question, and we
will go around the Committee and if each Committee nenber
could give their comrents and how they wi ||l address each
questi on.
So the first question to VMAC i s,
“Based on what we have been presented, has the risk
assessnent adequately identified the hazards and
characterized the risks relating to animal heal th?”
So, Dr. Craigmll, would you begin?

DR. CRAIGM LL: As a toxicologist, as | was

explaining early to Dr. Sundlof, | have little difficulty
using the termrisk in this regard because when | | ook at
risk I ook at quantitative information. | am not sure we

have real good quantitative information in this regard to
actually cone up with a risk

| do appreciate very nuch the fact that we are
tal king about a qualitative risk assessnent here and | ooking
at the differences and trying to identify uni que problens.

There are sone data in terns of the risks to the ani mal s. I
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bel i eve the FDA has done an excellent job in characterizing
what information is avail able.

In that regard, as to whether it answers the
guestion definitively, I can't really say that it does. But
| think it answers it definitively to the point that it’s not
an area where a whole | ot of additional study needs to be
done other than to collect information on the ongoi ng process
and what is currently underway.

So | think current, if we collect nore data on what
is actually going on now, | think we can elucidate this
question a little bit later.

DR. WADDELL: Ri chard.

MR WOCD: | don’t think we do have the data that
is needed. Were there is data, it’s identified clear health
probl ens, particularly in the earlier nodes of devel opnent.
| think we also, the risk assessnent needs to reassess the
tension that has been identified between qualitative and
guantitative issues in the risk assessnent.

For exanple, if the nunber of calves that die on a
post -natal period is doubled, is that a qualitative
difference, and questions of that nature that were al so
raised in sone of the public testinony.

| nmean, overall | think that woul d be nmy general

comment about the risk assessnent as was noted and said very
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forthrightly by all the presenters today, is the |ack of
data. And it would be helpful I think to | earn what the
strategy is for acconplishing the wish |ist that was all uded
to in one of the presentations.

So ny view of what we have is an interimrisk
assessnment and that is okay. The technology is devel oping so
t he assessnent perhaps needs also to get underway and to
review the studies that do address the questions at hand as
they are apparent.

A separate track that goes beyond both of these
that | feel a need to nention, even though it was referred to
earlier as perhaps a risk nanagenent strategy, but | think it
needs to be addressed because perhaps the notivation for
novi ng ahead on the risk assessnment is to in some ways be out
in front of the devel oping technol ogy on cl oning.

And that is the need to define regulatory
authority. And as a consuner representative, | thank the
i ndustry for voluntarily wi thholding the marketing of their
products even at sonme loss, | amsure, to them while there
I's regulatory action.

But | do think that attention and tine needs to be
addressed in defining that authority and taking, or taking
the |l egislative steps necessary to achieve that authority. |

al so think as was nentioned earlier by one of the
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comrentators fromthe public that a | arger forum should be
cal | ed together.

Perhaps as a ri sk managenent step and maybe ri sk
managenent at this time, if that is that step, needs to
happen at the sane tine as risk assessnent that would invol ve
the USDA, FDA, and perhaps others. A nodel could be, and not
a clone, because it’'s certainly had it’s failures. But the
adm nistration’s task force on food safety that was a | arger
gathering of interested parties and stakehol ders around this
gquestion. O perhaps even the ethical and religious
guestions that underpin sone of the questions that we are
dealing with today could al so be addressed.

So ny answer to the first question is that the data
is not there to provide a sufficient risk assessnment. | do
thank the FDA for acknow edgi ng that and taking the data sets
avai l able to begin the process of a risk assessnent. But
that is yet to cone.

DR. WADDELL: Dr. Pappai oanou.

DR, PAPPAI CANQU:  Thank you. My answer to the
first question also is that with what was presented that
there is not sufficient data to be able to answer the
question. There are very few studies at best. Mst had
incredibly snmall sanple sizes. |If one even --.

Many of the statenents that were nmade was there
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were no differences noted. You just wonder if they
cal cul ated the power of that what was the probability of
finding a difference if one existed. | don't know. You
know, five, ten, 15, 20 percent. It’s just hard without a
power cal cul ation there.

| understand the difficulty of the endpoints that
they were trying to contend with. But nonetheless | think
the data with that regard nmakes it al nost inpossible to be
able to answer the question.

New studi es are needed. | take heart and
absolutely believe in a risk assessnent or a research
synthesis effort. That one of the big values from doi ng that
Is to identify the data gaps and to guide the research that
i s needed to answer the questions.

And | would think too that with what we have heard
too with considerabl e noney going into the devel opnent of
this technol ogy that sone resources could be found to do
those studies and to get that data. That would allow a
clearer picture as to be able to be able to answer the first
question. Thank you.

DR. WADDELL: Dr. WAges.

DR. WAGES: Thank you. dearly the cloning issue
is a powerful technology that at |east personally | see the

potential benefits far outweigh the risks. However, if you
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| ook at the answer to the first question as it is proposed to
us, it’s difficult to answer that question, yes, with the
data that we have been given.

If you look at it qualitatively in clone versus
uncl oned, if you will, animals, | think there was a decent
job in the informati on presented that anything happening in
the cloned animal s al so happened at | east in sonme percentages
or some aspect in the uncloned, or the partners, if you will.

However, the najority of the data is in cattle.

And you have a | ot of other species in question that are just

not there to make a decision on. | think when you have
informati on that was presented today with [imted data -- and
| want to interject. |If you are an anti-cloner, you are

never going to get enough data. There is never going to be
data to support cloning. So | think to go to that aspect,
it’s never going to happen.

There is always going to be a gap in the data if
you don't like what is being presented. However, | think you
can |l ook at trends even in small nunbers. And | would think
even with the breeding that was done in the cloned ani mals,
you at | east got sone inpression that there were different
hazards that woul d be com ng apparent versus, you know, the
uncl oned animals. And it just wasn't done.

Everyt hing that occurs, even though there is an
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i ncreased quantitatively in some of these, |ike hydrops, ---,
those clearly do occur in the normal popul ation. However, to
strai ght answer the question, | think there is still enough

| acking information to where | don’t think I can assess where
all of the hazards have been adequately identified.

DR. WADDELL: Dr. Parkhurst.

DR. PARKHURST: Thank you. | think you are trying
to tackle a very, very difficult issue and clearly, as
everybody said, and as you, yourself, said the data set is
very, very small. But you have to start sonmewhere.

And in that spirit, I would say that you | ooked at
what you have and you started to nmake categories. And you
said that as age becane, as they becane older well then they
started to even out. The problens that were there started to
even out.

And so that is a beginning. |In ny view you al so
| ooked at it and you didn't identify any catastrophic events.
| mean you can at |east say so far we haven't cone across
anyt hing that is catastrophic.

And you are starting to build a data base, which is
no small thing. 1In |looking at the sunmary of val ues that you
have here both in the chem stry and the henmatol ogy, you have
different paraneters. And |ooking at those paraneters |

think you gave a nice picture of the nunbers and where they
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are going.

| do think a power assessnent would be nice, you
know, given the nunbers that you have. And what you think a
meani ngful difference would actually be. That would need to
be specifi ed.

And you started. You have | ooked at it in a
uni-variate case. You are looking at it a one variable at a
time which is the way you begin. But then we all know that
these variables are correlated. And the nore they are
correl ated, then we have to take that into account when you
tal k about the picture as a whole.

And | ooki ng at whether these are all part of the
same popul ati on woul d be, you could take this to your
statistician and tal k about influence points and whet her they
truly are part of the same picture. It’'s just nuch harder to
see as you get into rmulti-dinensions that are going on.

So | think you have nade a start. And you just
keep having to say over and over again the way you did that
this is just the beginning. It's a very snall data set and
we have to be very, very careful about maki ng any concl usi ons
what soever.

DR. WADDELL: Dr. Jack.

DR. JACK: Ditto is probably too easy an answer to
give. But, | tend to agree with nost of what ny coll eagues
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have said. As you described yourselves, this is an iterative
process and not to bel abor the point, but it’s a good first
st ep.

| think many of the hazards have been identified.
| think the characterizations of the risks of the data is
just lacking at this point. So it’s hard to say. Based on
what we have been presented, yes to both of those questions.
| would say at best, it’s a start. The answer can’t be given
at this point.

DR. WADDELL: Dr. Nol an.

DR. NOLAN: Thank you. Ditto, again. Wll, | ama

bacteri ol ogist. And what strikes by what you have been doi ng

I's, you know, | can study a mllion sub organisns in a single
mll. And you are studying a very conplex organismand its
very, very difficult to do. | never lack for data. You have

to struggle with the other problem

So | guess where | amis | feel |ike we could use
some nore data to be able to answer this question. At the
same tinme | recognize how very difficult it is. Thanks.

DR. WADDELL: Dr. Md one.

DR. McGLONE: | would like to commend the FDA again
for putting together a conplex set of data in a qualitative
manner. | think the answer to the first question is clearly
no. That we don’t understand enough about the risks to
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ani mal heal t h.

And | woul d encourage the FDA to think about the
I ssue of cloning as they m ght think about a drug and cl oned
animals are not a drug. But in that they ought to devel op a
plan for what information m ght be needed and then execute
that plan in an expeditious nmanner.

And include in the animal health eval uati on ani nal
safety and sonething that m ght be terned animal welfare. |
know you don’t |ike that mandate. But | think there is not a
| ot of difference between aninmal safety and aninmal wel fare.

And what | would be [ ooking for as a scientific
reviewer is some data that already exists, but nore data on
behavi oral conparisons of cloned animals, their relatives,
and non-rel atives, on physiol ogy, endocrinol ogy, and
I mmunol ogy of the three set of aninmals.

O di seased chal | enged ani mal s whet her they woul d
be differently, whether their clones, and their relatives and
non-rel atives would be different in response to disease
chal I enge, which would include food safety studies.

And, finally, with all of those data in hand, then
you could and you should and you could even begin a
quantitative risk assessnent to animal health that woul d
indicate the increased risk to norbidity and nortality,

behavi oral changes, physiol ogi cal changes and so on based on
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And it’s not to say that if there is a tw fold
Increase in nortality, for exanple, that that woul d
necessarily mean that it wouldn’t be a reasonabl e technol ogy
that woul d be acceptabl e under sone circunstances.

So, the last challenge, | think, is that for the
country, is that there are a |lot of apparent critics of
cloning. And there are advocates of cloning. And perhaps
the two groups should get together and fund the studies.
Because the studies that are needed are in the general
I nterest of the country and the world and not only unique to
i ndi vi dual corporations.

So | think a little cooperative planning and
execution of the studies that | described would give confort
to the consuner that the aninmal health is being protected.
Thank you.

DR. WADDELL: Dr. Kochevar
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DR, KOCHEVAR: | would start by saying that | think

t he FDA had done a very good job of creating a systemin

whi ch nore data can be added and rationally assessed. And
the two conponents to that are the care with which you | ook
for conparators to your clones that are neaningful. And the
creation of the five node system whereby you are not
conparing for the nost part apples and oranges. You are
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conparing animals within a group.

| think with that systemin place and the wish |ist
that you have provided, the track to getting the data you
need will be faster than what you have had to date. That as
you said there are inherent problens with publishing sone of
this data, so sone of it has just not been done.

That said, | think when you | ook at the data that
you have | ooked at for cattle that I think you are
approachi ng the point where you have adequately eval uated the
risk to animal health. | think that you have an end that if
you did the power analysis on, you would probably be close to
bei ng where you need to be.

In addition, | think it’s very hard to know where
the base line is on this stuff. That if you took 500
conpl etely normal animals and | ooked at the incidence of the
things you are trying to quantitate in these clones, there
woul d be as nmuch variability there as there is in the clones.
And so | nmean you mght just collect data forever and not
really ever have a conpelling conclusion to it.

So, at sone point | think you have created the
framework to be able to make a rational e anal ysis.
personal |y am conpel |l ed by the bovine data because there are
much hi gher nunbers represented there.

And | guess the final piece is that this intuitive
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sense that if you have done enbryo splitting, you have done
ot her assisted reproductive technol ogi es, we obviously have
natural occurrence of 20, that none of those represent
apparently risks to -- well, now |l amon question to two.

Ri sks to the consuner.

But, overtine have also not presented conpelling
risks to animal health. Then |I woul d suggest that you are
approaching at least with cattle the point where you can say,
yes, you have adequately assessed that risk.

DR. WADDELL: | too believe that it’'s a very good
first step. And | nmean, this technology is in such a infancy
stage that we have to start soneplace. And | think if you
really |l ook at question one, on just it’'s owm nerits that a
ri sk assessnent has identified the hazards. And
characterized the risks.

And conpared to sone of the other ART' s, that were
menti oned today and even were devel oped prior to that, we
have al ready gone off a lot further with this issue and this
technol ogy than what we did with those. And so | think it is
a good first step. And | realize there are tons of data to
come yet. So | think the answer to nunber one is yes.

Ckay. We will nove on to question two.

“Based on what we have presented, has the risk

assessnent adequately identified the hazards and
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characterized the risks relating to food

consunpti on?”

And we will start again with Dr. Craigmll|.
DR. CRAIGM LL: Just briefly. | think the answer
is yes. And then | will fill in why. Again, it’s very

difficult to do an actual risk assessnent on this other than
a qualitative | ook at the possible hazards that m ght exist.
And when | tal k about a hazard, again, it’s a possibility,
it’s not a probability.

| think if you | ooked at this scientifically, there
isreally little reason to expect that there could be a
problemfromthis. Seeing as how you are taking a nucl eus
fromone cow cell, or sheep cell, and putting it into the
cell body of another cow or sheep cell and you are just
transferring genetic information, it’s all epigenetic.

There is nothing new added there which woul d add
any new toxins or potential proteins which would add new
al l ergenicity probl ens.

In terns of the expression of proteins, that is a
difficult question to answer. That is certainly sonething
that could likely occur in the clone. It seens very unlikely
in their offspring.

So in brief, I would just say that | think they
have done an excellent job on this and support the
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recomrendat i ons t hat have cone out.

DR. WADDELL: M. Wod.

MR WOOD: In response to this question, in one of
the first pieces that cane out anticipating this event,
sonebody fromthe industry said, |I think it was Mayor Ti nes,
guote “Is there a strong and i npressive body of scientific

evidence that wll convince consuners that this food is

saf e?”

And that is a general question. Not a specific
guestion that is before VMAC, but to that, | think the answer
is still no. And |ooking nore specifically at the second

guestion and | ooki ng at what has been provided, there still

Is insufficient data in our view, nmy view, that regarding the
conposi tion of cloned bovine neat or mlk, although a great
stride has been taken in the direction regardi ng bovi ne neat
with the Cyagra data.

And it would be great to validate that with other
data. | said in a break to sonebody, | said, how many
studies does it take to say that we now have sonething this
scientifically valid? And | amsure that is a question that
i s open for debate.

But there is still insufficient data as far as | am
concerned. Because not enough of the data on mlk from
clones, as was identified in the risk analysis inits

Audi o Associ at es
(301) 577-5882



217

executive summary. There is not enough data on the safety of
pork, swine neat. There is no data on sheep cl ones.

So, that to ne says that there still is not
sufficient data upon which to take this step. And to respond
to one of ny coll eagues here, it’s not as if there never wll
be enough data on this question. | think that we are noving
in the right direction.

And you have been encouraged by others to | ook at
pat hogen load. | think that is an inportant focus as well.
And you asked whether or not the conposition of food should
be further exam ned. Then | think you ought to continue that
focus as was called for by the National Acadeny of Science
report.

So | don't believe that meat or m |k should be
approved fromclones at this time as a result of this risk
assessnent. Nor should the neat or m |k of progeny until
there is further review

Al so, the issue of |abeling has been raised by one
of the comments. And that certainly is a risk nanagenent
step that, if there was approval, would all ow consuner
choi ce.

DR. WADDELL: Dr. Pappai oanou.

DR. PAPPAI OANQU: As before, | really do commend

the group in terns of the risk assessnent that was done and
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very much appreciate the constraints that they faced on
the limted data. You can only do so much with what you
have. And it was a very fair | ook

However, again, sonme of the issues in ternms of |ack
of information on several of the species. The desire to
lurch into the expression of proteins and potential outcones
fromthat, or possible inpacts on the intestinal flora in
terms of overall as animals would go into the food supply,
which is really where the rubber would neet the road, that is
definitely deserving of nore investigation.

Many of the assunptions and the biol ogical
hypot heses put forward are very believable. They nake al
ki nds of sense. But, as | kept asking nmyself as | was
actually |l ooking at the data that was being presented, |
didn’t see where the data began to lead ne to a confident
answer .

And | amnot one, | work in public health. W are
used to making | ots of decisions based on inconplete data.
But it’s easy to say well we will never have enough data to
basically, with 100 percent confidence, be able to say that
this is safe.

And that is true. There is nothing that is
100 percent. But one can generate data, studies that give

nore confidence and that does relate to the design of the
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study, the quality of the study, how the studies were
conducted. How many animals were in the study.

And one can then cone to a conclusion that if you
come up with a quote, unquote “negative finding” of there is
no difference, that you are at |east 80/85/90 percent
confident that you can believe the negative results.

So, again, ny overall conclusion is that, no.
Based on the posture of data, clearly not the nodel that was
set forth or the process. But a good begi nning as others
have said, with hopefully the research agenda that cones out
of this that can begin to be addressed to fill those gaps and
to answer the question affirmatively. Thanks.

DR. WADDELL: Dr. WAges.

DR. WACES: | ama little nore confortable with
this question than | was with the first. Even though there
may be some data | acking in both of these questions.

When | | ook at potential for food safety, there was
a variety of blood chem stries and bl ood val ues that were
given in conparing the cloned versus uncloned animals. O
the conparators, if you wll. Up into the 99 percent
conparable to the conparative counterparts.

And | think if you |look at, especially in the
cattle data, if youwill, I think if you | ook at, again,

trends, | think with the nunbers that we at | east observed in
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cattle, | think if there was sonething that would cone up
froma nitrogen retention, sone type of physiol ogical problem
that has the potential of affecting quality of neat or mlKk.

| think it would have cone out.

One think I would have like to have seen in the
mlk studies at | east is butter fat content, even though that
varies. Depending on diet it does give us a sense of the
el ectrolyte or at least the acid based bal ance of the dairy
cow. And if there are any changes there.

| am reasonably confortable that the food
consunption portion of the cloning issue, | think we have
identified the potential hazards and the answer to that
guestion woul d be yes.

| think one thing that would solidify even things
nore for me would be | think there is a lot of universities
that would just be tickled to death to get these cl oned
progeny, food science departnents, and pick these guys apart.
And actually provide sone of that final data in carcass
quality and even anal ysis of neat or mlK.

And that m ght be sonething that could be very,
very useful to put nore of an end to sonme of the questions or
specul ations on the quality of neat. So, yes.

DR WADDELL: Dr. Parkhurst.

DR, PARKHURST: Thank you. Again, | would have to

Audi o Associ at es
(301) 577-5882



say | don’t know. | don’t see that there really is enough
data. But | do think that in your presentation you have
presented a well constructed design as to how you coul d get
nore data

And, in fact, | thought that that was sone of the
things that you were asking for. You said in general there
IS just so much variation in the whole popul ati on that we
consider nornmal. How can we go about and get sonething on
cloning animal s that would be any different.

And one thing I would suggest is to | ook at the
anal ysis of variants conponents. That is a study in which
you would be able to see if they cane fromthe sane
popul ation or if there was sonething different along those
| i nes. That is the biggest thing I have to say right now.

DR. WADDELL: Dr. Jack.
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DR JACK: Thank you. Again, | think | amgoing to

fall inline wth nost of nmy colleagues. | believe that a
lot of the -- | tend to fill that the evidence or nmy sense of
what is going on with the risk assessnment for food, | feel a

l[ittle bit better about that than the risk to the ani mal
heal t h.

So that is if these aninmals are living to maturity

or getting to a point where they enter the food chain that a

cowis acowis a cow. That you are taking the nucleus of a
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normal healthy animal and sticking in another cell.

| guess ny concern though is that we don’t have
much data on the progeny. And if those are the aninals that
are really going to enter the food chain, we really need to
take a | ook at those.

And, again, ny intellectually, it would seema fair
assunption that the progeny shouldn’t be changed at all. But
we don’t have any evidence to show that one way or the other.
We just don’t know.

So, you know, based on the assunption that the
offspring are like the parent, we are in good shape. But
it’s still an assunption.

DR. WADDELL: Dr. Nol an.

DR. NOLAN. Thank you. Well, based on the data
presented and on the rational e assunptions on which their
interpretation were based, | don’t think there is any reason
to assune that the mlk or the meat fromthese clones or
their progeny will be unsafe.

But | do feel unconfortable, often and unqualified,
yes. Again, like many of ny coll eagues here, | think it
woul d be good to see nore data. And | would especially like
to see data on the progeny since they are the ones likely to
enter the food supply

| think it’s an interest, sonething we may want to
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see addressed is the mcrobial flora of the clones and their
progeny. Thanks.

DR. WADDELL: Dr. Md one.

DR. MGLONE: On this question, | think based on
conposition data, that the answer to the question is yes.
That the cloned animal is functionally simlar in
conposition. But | think, qualifying ny yes, that in this
case the consuner wants nore.

The public wants nore. And in fact in this case
science at the nonment cannot deliver that. The consuner has
the fear of the unknown of things that m ght be in the neat
that are not yet described, perhaps.

And the only way to confront that froma science
poi nt of view and nove on is to actually do the studi es where
when products are fed. And not only where they are fed to
normal animals, but also to animals at risk and to young
ani mal s, neonatal aninmals, because people have a fear of what
goes in the nouth of their children. And any ot her nenber of
t he popul ation that m ght be at risk, perhaps people that are
sick or elderly.

So to go an extra step in this case, | believe, is
required. Mire so than if it were normal food stuff that
doesn’t have any consuner hot button attached to it. So in

this case | think we need sone data that go one step beyond
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what woul d normal |y be required under these circunstances in
order to develop the confidence. So that we don’'t |ose the
confidence that the consuner has in our food supply. And we
can in fact culture it and nurture it and help the anim
I ndustry satisfy this consuner desire for ani mal products.

DR. WADDELL: Dr. Kochevar

DR. KOCHEVAR | think that one of the slides that
was shown pointed out that until this fall no, zero peer
review publications relevant to SCNT on --- were avail abl e.
And then the Wal sh study was then | ooked in sone detail.

| think those studies are the direct evidence that
you need to be able to answer yes to nunber two. | think you
have abundant indirect evidence. And that evidence is,
agai n, back to the bovine data set.

You had such hi gh percentages of sort of
concordance between the clones and the normal ani mals.
90 percent, 99 percent in that. That the reasonable
expectation is that these animal s have those paraneters that
simlar and obviously function normally in ternms of being
able to emul ate and reproduce and various things. Then it is
a reasonabl e assunption to say that they are not going to be
a danger in terns of the food supply. That is all indirect
evi dence, though.

And so truly if you had to have direct evidence,
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you really would have to do sonme of the studies that you
menti oned on your wish list. | don't think those shoul d.
mean those kind of studies seens to ne would not take an
overwhel mngly long period of tine to do. Those are

basi cal ly neat conposition and m k.

They are confounded by the variability in nornal
mlk and the nmeat. But, except for that caveat than those
studi es seem ngly should be fairly direct. And | do think
that data woul d be very useful to support the argunent.

DR. WADDELL: Again, taking the question inits
face val ue, and what we were presented earlier today, | would
have to answer yes to question nunber two also. And echo
many of the comments fromthe rest of the Cormittee as far as
the data. But, | think that it is comng. The thing is
com ng. But we, you know, have to nmake the first step
somewhere al ong the line.

Are there any other comments fromthe Comm ttee?

(No response.)

DR. WADDELL: Hearing none, that concl udes our
del i berati ons.

M5. SINDELAR: Dr. Matheson will take over for the

concl udi ng remarks and next steps.
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Concl udi ng Remar ks and Next Steps
by M. John Mat heson, WNbderat or

MR. MATHESON. For those of you that have been
patient enough to stay all day and are victins of the
Advi sory Conmittee who have had to stay all day, we thought
we woul d treat you with about ten or 15 m nutes about where
the next steps are in reaching a decision.

Agai n, not being specific about particular risk
managenent options, but to explain the difference in how we
| ook at them

(Slide)

This is a repeat of what you saw this norning.
It’s our goals. W are still trying to reach a science based
decision. And I think we are acconplishing sone education
about cloning. And we are still reaching for a risk
managenment process that is proportionate to the |evel of
risk.

(Slide)

You saw the spin diagramin Dr. Rudenko’s
presentation. But if you imagi ne these tubes as a three D
structure and turn it on it’s side.

(Slide)

The point being that a risk assessnent does not
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automatically lead to just one risk managenent option. Mny
ri sk managenent options can be perfectly consistent with the
data you have in the risk assessnent.

That is the next stage in this process after we get
past the risk assessnent. So many options are possible. |
t hi nk you heard sonme suggested during the afternoon.

(Slide)

Does the risk assessnent or what we have di scussed
t oday change CVYM s position on food derived fromcl ones or
their progeny? The answer is no. This is just the science
portion of the process. So only through risk nmanagenent
woul d we change the policy.

Wul d there be any change in the position? Sone of
the ri sk managenent actions that are available to FDA incl ude
things as sinple as guidances for industry. Policy
statenents. Regulations. Even conpliance policy guides
which are instructions to the field for how to inspect.

(Slide)

A few words about the risk nmanagenent process
itself. This is the stage where burden cones into place
versus the benefits. And the tolerance for uncertainty from
the risk manager’s point of view \at |evel of uncertainty
are you willing to live with?

Enf orcenent issues becone inportant. Can you
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enforce any policy? How can you enforce it efficiently? How
about in international trade? Wat are the consequences for
nonconpl i ance?

These are all non-science issues really. These are
things that conme in when you start tal king about risk
managenent options, and the role of other public and private
groups. It has been nentioned there is USDA at the
sl aught erhouse to consider and we have been coordinating with
them by the way; and also private groups like Dick Nelson's
group; and other breed registries for exanple. Wat is their
role in tracing, follow ng clones and their progeny?

(Slide)

No policy is ever final. Final guidance are always
open for coment, continuously. And they are nonitored for
ef fectiveness, especially where there is concern that there
may not be somet hing working or that there nay be sone
changes in the technology that will change the effectiveness
of the gui dance.

(Slide)

And then there is also communicating. So a word or
two about risk conmunication. Not only to our stakehol ders
here in this nmeeting in the U S., but you nay have noti ced
there are a nunber of people in the audi ence from Canada.

And we have also net with folks from Australia, Japan, the
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UK, Italy, France. They are trying to reach the sane
decision that we are trying to reach. W are all faced with
this technology and trying to nmake a rational e deci si on about
it.

There is also an OECD project underway to | ook at
cloning, and the food safety. And we will be participating
in that later this nonth.

(Slide)

And the place where we will be updating folks on a
regul ar basis is our website. W encourage you to keep
checking there. And we have a special biotechnol ogy page,
whi ch now has a cl oning sub-page so to nake it easier for you
to find.

Wth that we have a few final words from
Dr. Sundl of, who would |ike to wish you well. Thank you

DR. SUNDLOF: Thank you, John. And | would just
like to thank all of the fol ks who cane and participated in
this. This is an extrenely inportant issue not just for FDA
and the Center for Veterinary Medicine, but obviously, it has
much broader ram fications. And your input is very val uable
to us in making those difficult decisions.

| especially want to thank the Commttee. To kind
of step into FDA's shoes for a day and try to make some of
the difficult judgnent calls that we are required to nmake
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every day.

And just as we do, you see that there is not a
unani nous consensus anong the nenbers. And that is very
representative, | think, of population as a whole. So |
t hi nk we have inpanel ed our Commttee very well to represent
t hose diversitides of opinions.

Agai n, your recommendations and your counsel wll
be very valuable to us as we proceed forward. As John has
I ndi cated there will be additional information com ng out.

W are right in the mddle of the process. And it’s good to
have everybody along with us for the journey because it’'s a,
as you have seen, it’s not an easy path to wal k.

But, again, | want to thank John Waddel | serving as
a very able Chair again. John, thank you. And thank you to
the menbers of the Conmttee. And all have a safe trip hone.
Good ni ght.

(Appl ause.)

(Wher eupon, the neeting was adjourned at

4:10 p.m)
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