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DR. HENDERSON: W have sone handouts
goi ng around. We would like to introduce Dr.
Zaj t chuk, our host, | guess, and would like to say a
few words and thank you very much for inviting us
here.

DR. ZAJTCHUK: | would like to wel cone you
all here and to thank you for all the support and
getting it passed.

And I'mvery nmuch famliar with it, since
| helped edit the two textbooks, books, on
epi dem ol ogy board that some of you may have seen
and to thank you in advance for continuing to help
us.

We are looking forward to the expectation
of you helping us in this particular issue, which
has to do with smal | pox and nmany other issues.

We appreciate that you give us guidance as
to where we should be going in the future.

| know there is a difference of opinion
about this particular subject matter that we are all
meeting about. | have ny own personal feelings.

| happen to be famliar not just to what |
read in the papers, unclassified or classified, but
ot herwi se, if you destroy the small pox vaccine here,

that this doesn't necessarily nmean you wil |
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4
elimnate it fromthe world market. |'m sure you

are famliar with all of that.

But that's for you to decide and give us
the advice and to Dr. Joseph who is very much
interested in the subject matter.

So again, | amgoing to go into -- we are
going to bring you up to date with all that is going
on over here.

But again, many thanks to you. But please,
what ever we can do to nmake your visit here
confortable and interesting, if you have sonme tine
and want to visit our other areas here, we are quite
very active now in advanced technol ogy and i nternal
medi ci ne.

And there is an office here which deals
with all of that. You are welcone to go and visit
that, if you have sone tine.

So thank you again, and | will keep in
t ouch.

DR. HENDERSON: | think the choice to put
the classified briefing first, w thout the
scientific presentation, was successful.

But we really now want to turn to the
keynote of the nmorning in terns of Dr. Mahy's

remarks, filling us in on all the background we have
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5
not heard so far, | would hope. Thank you.

DR. MAHY: Ckay. |'ve chosen not to
present slides and just do a board here, if you are
goi ng to take any notes.

What | would like to do is just go back
over the history of where we are now and why we are
in the situation and what we are di scussing and give
you sone idea of why the HHS perspective devel oped
the way it did.

Some of you will know a |ot of this, and
sonme of you won't. But please interrupt, if there
is anything you want to know.

The | ast case of natural case of small pox
occurred in Somalia in 1977. That was a cul m nation
of essentially a ten-year canpaign of eradication in
whi ch several people here, particularly D.A.

Hender son, was very closely invol ved.

And it is fair to say, | think, that the
entire cost of that small pox eradication canpaign
was saved with a single year's vaccine cost in the
USA alone. So it is quite dramati c.

The econom c effect of eradicated a
di sease, a vaccine-preventabl e disease, is
astounding. | could give you simlar figures for

polio, which is currently in progress now. And
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6
nmeasl es is al so schedul ed hopefully for eradication

to follow on polio.

So there is enormous benefit in
eradi cating a di sease and an enornopus econoni c
benefit. One of the problens arose a year after
eradi cati on had been conpl eti on.

It was in Birm nghamin Engl and, where
Dr. Henry Bendson had a | aboratory that was working
on small pox in the University of Birm ngham

It was visited by an MRC conm ttee, who
advi sed himthat the conditions of the | aboratory
were not really adequate to contain small pox. But
neverthel ess, he was conti nuing doing sone | ast
m nut e experinments.

And in a very dramatic and very nasty
i ncident, which occurred in 1978, in fact
i medi ately prior to the International Congress of
Bi ol ogy that was held in the Hague that year, the
virus infected a person in a room sonmewhat distant
fromthe | aboratory in which work was goi ng on.

The expl anation as to how this occurred
has never been entirely satisfactory, but it's
likely to have been transm ssion of the virus
t hrough air ducts. And that person, Janet Parker,

eventual ly died of the disease.
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She infected her father, who died probably
not of small pox but of another condition, and her
not her. And her nother was the |ast person that we
know of to have been infected with small pox, and her
not her survi ved.

The tragedy, of course, was that Henry
Bendson hinself commtted suicide actually before he
had even -- before Janet Parker died, as soon as he
reali zed what had happened.

What that illustrated, | think, to
everybody was the extreme difficulty of maintaining
work on a virus that is very highly infectious in
| aboratory conditions that were not adequate.

And so WHO over a period of four years or
so recommended that there should be consolidation of
the smal |l pox virus stocks that were held. And at
that tinme, there were 17 to 20 | aboratories around
the world that were actively working with different
repositories and strains.

And the nunber of repositories was
gradual |y reduced until eventually it was agreed
that there would only be two repositories, one in
Moscow, where a | ot of work had been done during the
smal | pox canpaign | ed by Dr. Maranakova (phonetic)

t hat we've already heard nentioned this norning, and
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8
one in Atlanta, where Ji m Nacarno, who was Joe

Esposito's predecessor, was running a small pox
| aboratory there.

And those two sites were chosen, | think,
partly because of their great expertise in the area,
but I think also they represented in sone way the
East/West difference at that tine.

The Moscow | aboratory eventually acquire a
nunmber of collections, including collections from
Asia and fromrelated states and a nunber, if you
i ke, Eastern Bloc states.

And the collection that came to Atlanta at
that time primarily included the collections from
t he Net herl ands, from Japan and fromthe United
Ki ngdom

There was sone resistance for a while by
t he Departnment of Defense in releasing their stocks,
but they eventually were noved also to Atlanta to
the repository.

And subsequently, the Anmerican type
culture collection also deposited their small pox
strains in the repository in Atlanta. So all of the
U.S. stocks were put into that repository.

The nature of the division and the way it

was done at the tinme certainly was one in which the
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9
collection that we have in Atlanta is essentially an

internationally controlled and nonitored coll ection.

And | think it is probably wong to think
of this conceptually as being the U S. stock. It
essentially is a collection of viruses that was put
t here by WHO and whi ch has been subsequently al ways
nmoni tored by WHO

So this essentially was the two
repositories.

In 1986, there was an inportant neeting of
the commttee of WHO that deals with small pox, which
is known as the Commttee on Orthopox Virus
| nfections.

And at that neeting, there was a | ot of
consi deration given to sone new technol ogi es t hat
have been devel oped, especially by Joe here, Joe
Esposito and his group at CDC.

| passed out two manuscripts relating to
this. And this was when restriction mapping had cone
in, and it was possible to use certain enzymes, such
as ND3.

So that you could begin to differentiate
quite easily the viruses which were highly virulent,
the variola-type viruses, fromthose other viruses,

such as vaccinia. And Joe did a lot of very el egant
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10
mappi ng studies in which he showed that this was the

case.

This was, | think, partly the basis for
the commttee decision in 1986. They made the first
recommendation that all the stock should now be
destroyed because the techni ques for diagnosis were
now adequat e.

And if the virus was to appear sonmewhere,
we woul d be able to detect it by this procedure. At
t hat point, there was a reconmendati on made to
destroy these virus stocks as soon as possible. It
was recommended destruction at that tine.

In 1989, | canme to the CDC, and one of the
first things I did was to neet with D. AL Henderson
Tom Monot h (phonetic), a number of other people that
were concerned at the tinme in a group that was
essentially a joint U S. /USSR group of acadeny
scientists.

We had a neeting, and we di scussed the
feasibility at that tinme that rather than continuing
to rely on the restriction mapping techni ques that
Joe had devel oped, that we should actually determ ne
the conpl ete sequence of the virus.

And that having done that, we would have a

much better record of smallpox before it was finally
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11
destroyed.

That was, | think, a very useful neeting.
It was attended by several Russian heads of
institutes, as well as people |ike Joshua Lederberg
was there. And we all agreed that once we had this
genetic sequence, it would be a good idea to destroy
the virus.

| also cane at that tine here to this
conference room and gave a presentation about what
we intended to do and what our outline was in terns
of sequencing. And this was really when the
sequenci ng project was conceived.

Then in 1990 at the Wrld Health Assenbly,
Secretary Louis Sullivan nmade an announcenent which
essentially had devel oped t hrough our discussions
with James Mason, who was the Assistant Secretary
for Health at the tine.

And he had persuaded Louis Sullivan that
the time was right for us to stand up and say that
we were going to destroy the small pox virus. And we
essentially invited the USSR to do the sane thing.

So that was a very critical time. That
was -- and that was at the WHO in CGeneva. And this
was t he announcenent by Louis Sullivan to destroy

the virus.
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Now, that essentially has remained the

position, the official position, if you |ike, of
Heal th and Human Services since that tine.

And it's clear to say that his statenent
that he invited the USSR to do the same was foll owed
up with an attenpt on the part of us at CDC to
col |l aborate closely with those people in the USSR
who were involved in work with small pox. And it
turned out that other than the repository, which was
mai nt ai ned under admttedly bad conditions -- |
think all of us have been over there and seen that
repository.

And those of you who got that article I
put out from The New York Times can see sone
pictorial information -- it was a pretty rundown
pl ace in Moscow with poor security.

There was a | ot of subsequent letters from
people in The Chicago Tribune and el sewhere about
the fact that this is not a good facility.

But at the tine, it turned out that the
genetic group that we wanted to coll aborate with on
sequenci ng was the group in Koltsovo Institute in
Novo- Si bi r sk.

And we became in contact with those

peopl e, and we began to devel op a coll aboration
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whi ch involved partly the Institute for Virus

Preparations and partly those people in Koltsovo.

| want to just give you sone idea of how
we conceived the project at the tinme. | knowit's
only five years ago, but it was really quite a
form dabl e task we were undertaki ng, because we knew
that we were tal king about determ ni ng about 200, 000
base pairs of DNA, and at the time only one or two
herpes viruses in sequences. And that would have
taken quite a nunmber of years.

But we estimated that we could do this one
in three years, and a date was essentially put on
t he destruction by commttee that net |ater that
year in WHO. On Decenber 31 -- they set a date of
Decenber 31, 1993.

That was the WHO Ort hopox Committee that
consi dered our schene, considered what we m ght be
able to do. And we have that today.

We col |l aborated with the -- Joe Esposito
spoke to Dave Botski (phonetic) and ot her people who
were involved in the human genonme project.

And we got in touch with Craig Venter
(phonetic), who at the time was working at the
National Institutes of Health and was probably the

nost advanced in terns of automated sequence
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anal ysi s.

So we col |l aborated with him He has
subsequently, | think nost people know, |eft the
governnment and now has his own institute, the
Institute for Genom c Research, in Gaithersburg.

But we coll aborated with himthroughout
the project, and certainly at many of the early
stages, they were able to transfer technol ogy,
particularly to Joe's | ab.

And we ended up with a very, very nice
transfer of sequencing, which in fact has had
effects in the whole of our division at CDC.

Obvi ously, we do work with many, many
ot her viruses and smal |l pox, but there has been a
t renendous advantage, | think, in getting that
t echnol ogy brought over. So that was one very good
plus fromthe project.

The project went extrenmely well. And by
the time Craig Venter was | eaving the governnment, we
were al ready al nost finished the conpl ete sequence
of a strain that had been agreed by WHO as the first
one to do. And this was a strain that is known as
t he Bangl adesh 75.

And the reason for picking that strain was

that it was the |last well-docunmented strain isol ated
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fairly near the end of the smallpox era in 1975,

whi ch was known to be highly virulent and under the
name of virulent mjor strain.

We had a certain list of priorities that
we agreed at that WHO neeting, and we agreed that a
good idea would be to conpare this strain with a
m nor strain. The sequence of vaccinia, which is
t he vaccine for small pox, of course, was already
determ ned by Enzo Piretti's group in Troy, New
Yor K.

So a second strain that we agreed to try
to sequence was a strain called Garcia. It has
al ready been nentioned this norning.

And the Garcia strain, it was agreed that
t he Russian group would take that as their primary
responsibility. And subsequently, it took nearly
two years in order to get the DNA of that strain to
Novo- Si bi r sk.

And in the nmeantinme, the Russians were
wor king with another strain, which was called India.
We know it as India 1967. And they had al ready
obtained a | ot of sequence analysis by a very, very
| abori ous nmet hod nowadays, known as the Maxim
G | bert nethod.

And they had essentially gone into an
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enor mous anmount of work obviously in doing this, but

t hey had produced a strain.
And the person who was primarily invol ved

in that work was a man cal |l ed Sergei Shchel kunov

(phonetic).

DR. CASSELL: Was the choice to do the
| ndian strain -- this was a recommendation, al so, by
t he

DR. MAHY:  No.

DR. CASSELL: -- this was just --

DR. MAHY: No. The India strain we always
knew woul d be |likely to be somewhat simlar to the
Asia strain. And had we gone -- this strain, for
exanpl e, represents a Latin Anerican strain, a South
American strain. So this is Asia and this is South
Amer i ca.

We were trying to get some geographic
information. Here we are back to Asia again. So
our recommendation was to go to African strains as
al so of interest.

And there are several of those that have
been | ooked at. One for sentinmental reasons is the
Somalia, the last strain, which Joe can tell you a
| ot nmore details about this, but it is not inportant

here and now.
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frequent

one out,
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seqguence

strain fi

There was a strain also from Sierra Leone,
were several strains that had al ready been
sequence but where the origin was a little
ar.

And we were concerned that we -- we wanted
-docunented strain. There is one called
that would be a m nor strain -- and
And these strains were strains that had

ated that had, if you like, a conplicated

We weren't absolutely certain exactly
y originated, but we have seen -- they had
din Africa. | think Harvey was actually
from sonebody in G braltar.

So anyway, the India strain canme in
t was already being worked on and because
ady work continuing. And we worked with

Sergei Shchel kunov, and he has been a
visitor to CDC.

And, in fact -- if you want to put that
Joe -- we have a recent publication, which
ct conparison of these two strains.

From t he point of view of technical
i nformation, | would point out that this

nally turned out to have 186,103 base
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pairs. And the India strain was never totally

conpl et ed.

The only strain we have conpleted was the
one done in Joe's | ab, because the ends of the virus
are very, very hard to sequence. Those are very
difficult.

So they have about 185,778 base pairs from
| ndi a, which essentially contained all of the
essential parts of, you know, all of the codings,
and all of that virus.

And so this is a recent publication that
came out this nonth with the people in Novo-Si birsk,
whi ch essentially conpares those two sequences. And
as you can imagine, they're pretty simlar.

There has al so many, many ot her
publications on the India strain. Mst of themare
listed in that article, so you can get them from
t here.

Now, the other work that has been done is
to -- because the Garcia strain was a request of WHO
and because there was no noney, we were asked on
several occasions to fund work in Novo-Sibirsk on
this Garcia project.

And finally, CDC put together $75, 000,
which we sent to WHO. And WHO then neted it out to
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the institute in Russia on basically a nucleotide

cost basis.

So we said, "Well, if you would do anot her
1, 000 nucl eotides, you will have" --

DR. RUSSELL: Base by base. Well, how
much per base was it?

DR. MAHY: So that is the way Garcia has
been done. | don't want to go into a |lot nore
detail on that.

DR. CASSELL: Can | just -- for
clarification purposes, you are saying that there
were sufficient nonies to continue to work with the
| ndi an strain but not the Garcia strain at the WHO
requested that the work be done on?

DR. MAHY: Well, | nmean, they have
continually conpl ai ned of not having any fundi ng.
And we have had all sorts of requests fromthem
Dr. Nedasov (phonetic) has been over several tines
to see us, and we have had a |lot of contact with
peopl e there.

But essentially, for small pox the requests
have cone nostly through especially Morris Hillerman
at MERC (phonetic), who several tinmes went over to
Novo- Si birsk and was interested in their research

and was trying to help them get funded.
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DR. HALVORSON: Brian, if they had had the

Garcia strain, do you think they would have started
on that earlier?

DR. MAHY: |If they had not had this, you
say?

DR. HALVORSON: Yes. You said they did
not have it for several years. It took severa
years in order to get the DNA sent over

DR. MAHY: Yes.

DR. ESPOSITO. They initially -- we
produced sone clones in collaboration with Horton
Laboratory in Engl and.

DR. MAHY: Right.

DR. ESPOSI TO. So part of the genone was
avai lable in the way of clones. Peter G eenway
provi ded those clones to themearly on, so they had
sone starting materi al

VWhat we did was then to produce sonme DNA
so the entire genone so that both of us would have
the entire genones involved. They did have sone
material in the way of cloning.

DR. MAHY: | think another thing that
illustrates is that that was -- that growth of
virus, in order to produce that DNA occurred in 1991

and essentially was the first tinme for certainly
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seven years, six or seven years, that we had

actually grown any virus at CDC.

And since that tinme, we have not had a
maj or growth of -- in order to prepare stocks of
DNA. So in other words, the repository has been
| argely dormant.

Now this information is still going on
still be accumulated with one or two ot her
col | aborators around the world, especially Jeffrey
Smth at Oxford.

He started sequencing the African strain,
whi ch we had al ready done sonme sequenci ng on, the
Congo, which Joe has cl oned.

So there's been quite a | ot of information
which is still being produced. And one or two
| aboratories around the world are working with DNA
cl ones.

There is a record at WHO of which
| aboratories have clones of the DNA. And there are
certain rules and regul ations, such as you are not
supposed to have any work with vaccinia virus going
on, obviously, in the [ aboratory in which the clones
are used and so on.

DR. RUSSELL: How many | aboratories are

there, do you think, that have clones? Half a
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dozen?

DR. MAHY: W can give you a list, but I
think it's about six or seven.

DR. ESPOSI TGO  Seven or eight, yes.

DR. MAHY: It is not very many. And the
funding for this, again, has partly been from CDC
We have funded to sonme extent Jeff Smth's work and
so on as much as we can

We essentially have no nore noney now, but
we have been trying to get as nmuch information as we
coul d.

DR. CASSELL: Brian, you said that you
cannot have vaccinia work going on in the sane | ab
where you are doing the sequencing.

DR. MAHY: Well, it's clear that
i ntroducing virulent strains of smallpox into
vacci nia woul d be perhaps the easiest way to
construct a dangerous Vvirus.

How you would test it, how you would
examne its virulence is not at all clear,
but -- so the possibility of that occurring
essentially accidently, as well as experinentally,
is obviously something that WHO wants to rul e out.

DR. ASCHER: Can we go back? Are you at a

pause right now, or are you going to continue wth
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anyt hi ng?

DR. MAHY: We can cone to that a bit
| ater, but essentially the ampunt of governnment FTEs
that are devoted to this project is Joe and his
technician. There are two people only.

And unless the friends over here wish to
support some work, we have really no -- we don't
have enough expertise to do nore than a m ni nal
effort.

And we are devoting it at the
nmoment -- let's talk about that |ater, but our
interests are nore in other things, such as
nonkeypox and ot her perceived dangers than they are
in smal |l pox at the present tine.

DR. HENDERSON: Brian, if I may, | think
the original decision in 1986 to destroy the virus
was to destroy it when certain actions had been
taken to assure that we would be able to retain the
i nformation.

And simlarly, that point was never
reached before you went on to say we're going to

sequence and then destroy at the end of sequencing.

So the decision to destroy was at the end

of sequencing, which should have cone at the end of
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Decenmber 1993, but it was not conpleted at that

time. It was delayed fromthere.

So that we came then to a point of
Sept enber of |ast year, where the group was convened
again to review how nmuch information i s now
avail able, is nowthe tinme to do it, is there enough
information to proceed. So that is the sequence of
events.

DR. ASCHER: One of the conmon threads
here, in terns of this history to date, is you are
t al ki ng about evol ving technol ogy.

DR. MAHY: Right.

DR. ASCHER: And you are going from RFLP
to eventually aut omated sequencing to now PCR. And
one of the questions that we would |ike to address
is how nmuch of that technol ogy, how nmuch of your
position as to where you were going was based on the
current technol ogy.

Let me re-ask the question. [If you were
to be asked today of how to go about getting
reference information fromthe avail abl e stocks,
woul d you be using both the virus cloning or would
you be going straight to PCR? And ny view is you
woul d probably go straight to PCR.

DR. MAHY: Well, if you wanted to do what
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we wanted to do, which was to get a blueprint, the

whol e sequence of the genones, our strategy now
woul d be to shotgun the genonme and to assenbl e by
comput er.

DR. ASCHER: Ri ght .

DR. MAHY: And Craig Venter has told ne
now t hat he can do a poxvirus genone in four nonths
in his current technol ogi es.

DR. ASCHER: But that does not require in
t he same sense growth as the earlier procedures or
even availability of live material in the sane sense
as five or six years ago.

DR. MAHY: Right. | mean, so that if we
had the viruses cloned and we wanted to get all the
sequences of them we could certainly sequence in
t hat way.

DR. ASCHER: Right. So one thing that we
tal ked about | ast night, and it has been discussed,
| guess, elsewhere -- and | would |like to know what
t he di scussion was -- is destruction of the virus,
in changing it to a non-infectious material for the
pur pose of nol ecul ar procedures, ever been discussed
as an alternative?

And in ternms of what would happen to the

existing strains --
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DR. MAHY: Yes. The WHO commi tt ee

considered that, and in fact one of the
recommendations in their report, which | gave you
copies of, was that we should keep a cloned DNA
repository in both Novo-Si birsk and here, or at the
time in Moscow and Atl ant a.

DR. ASCHER: Well, that is the second
guesti on.

DR. MAHY: So that once you have a cl oned
DNA repository, of course, the question then is:
How much do you want to do? How nuch do you want to
clone? How rmuch do you want to grow?

But there is no question that you could
destroy all the infectious virus, and you could keep

quite a large selection of viruses in the form of

DNA cl ones.
DR. ASCHER: What about not as clones?
DR. MAHY: Well, the --
DR. ASCHER: Just as the --
DR. MAHY: Well, yes. | mean, that
also -- it is a question --
DR. ASCHER: | nean, clones is a little

further along in the genetic engineering --
DR. MAHY: Yes, it is.
DR. ASCHER: -- phase of --
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DR. MAHY: The deterioration is not going

to be very great. There is always the problem of
cloning introducing artifacts and so on.

But either way, | think you could -- if it
was decided to destroy the virus but to keep
information, that could be done. Although, again,
it is a mtter of tinme, because each of these
materials, | think, would probably need to be grown.

DR. ASCHER: But the decision to retain
t he cl ones --

DR. MAHY: You woul d be happy with that,
woul dn't you, Joe? | nean, you wouldn't want to --
you said you wouldn't want to sinply penalize what's
t here.

DR. ASCHER: The decision to retain the
cl ones was nmade at a tinme when that was basically
the only strategy which would allow you to keep
material for the future given the technol ogy.

DR. MAHY: Right.

DR. ASCHER: \What | am saying now i s that
the decision to retain the clones m ght also be on
the table in the sense that if you elimnated the
cl ones and kept phenol (phonetic) preps, you
probably could still go back in the future and

reconstruct anything you needed to know using PCR

CAPI TAL HI LL REPORTI NG

OO IO TY

(202) 466-9500




© o0 N o o b~ w N Bk

N N DN D NN P P PP PR
aa A W N P O © 0 N O 00 M W N —» O

28
wi t hout having to either the grow the virus or have

sonet hi ng you can cl one.

And so | am wondering why we would retain
the clones in 1995 in terns of public perceptions,
given what we will hear |ater about the potential of
clones to reconstitute.

So | would raise for the conmttee's
di scussi on of destroying the clones as an additi onal
reconmendati on.

DR. MAHY: Well, the clone issue was --
the clone i ssue has gone both ways.

DR. ASCHER: Ri ght .

DR. MAHY: In the 1990 neeting, the
deci sion was made to destroy all the clones and not
to retain any clones at all.

In 1994 when we net, a |lot of people said
we really wanted to keep these clones to get sone
nore sequence information, things |ike that, but we
would like to elimnate any conpl ete genom c DNA.

And what you are tal king about essentially
i's maintaining conplete genom c DNA in phenol. And
t he WHO deci si on was not to do that sinply on the
grounds that this allowed the possibility of
recreating relatively easily the virus, as conpared

to cl ones where the agreenent was that no nore than
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20 kb of any one clone would be in any one

| aboratory at any tinme. And everybody has agreed to
that. Investigators are all quite happy with that
arrangement .

DR. ASCHER: That is a point of
clarification, the size of the clones.

DR. MAHY: So that is the clarification on
t hat .

DR. ASCHER: Got you.

MR. BAILEY: |Is there an East African
strain on that |ast?

DR. MAHY: Sierra Leone.

PARTI Cl PANT: Somalia. That's West
Afri ca.

DR. MAHY: Somalia, | suppose it would be.

Somal i a woul d be East Africa.

This is not an exhaustive list. | nean,
there are one or two others.

But what you could, Joe, is put out that
list of the sequences.

DR. ASCHER: And the bottomline on the
differences is very, very extrene simlarities, at
least in this one paper, with the nuances being in
t he hard-to-sequence regions.

DR. MAHY: Yes. | nmean, | think -- |
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don't personally think that this nmeeting has tine

for a detailed discussion, but you have Joe here who
can tell you -- | nmean, the nost interesting paper,

| think, is the one in virology, which gives the
conpl ete anal ysis of the genone.

But it's a highly conplicated subject,
which | think, just for the monment, | will | eave
aside. But | think if you want to ask Joe specific
guestions on that, you could do that.

DR. ASCHER: But just for the record, this
is not like H'V or Hanta (phonetic) virus, where you
can get tons of sort of geographic biogenetic tree
informati on and establish conplete evol utionary
hi stories based on this. These are very, very small
di fferences.

DR. MAHY: Well, | think the answer is we
don't know. And Joe was telling ne earlier this
nmorning that in ternms of the HA sequences they have

done so far, which is in the order of 20 or 30,

there is some senbl ance of at least -- you would say
to this -- until we do a |lot nmore, we can't tell.
But Joe will present that when he gives his talk.

| think the point I wanted to make here,
t hough, is that the project was successful. The

reason for the delay from Decenmber 31 was actually
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not that the sequence wasn't conpl eted, because we

published in Nature the entire sequence, which I
have given you the paper of, in Decenber of 1993.

But there was a technical conmttee that
had been set up by WHO to anal yze our work we were
doing. And that technical commttee, which included
people |ike Bernie Mss, David Boyle from Australi a,
Jeffrey Smith from Oxford and so on.

They met in January, and it was in January
that | suppose we got the official ratification that
sufficient sequence information had been obtained
and the quality was good.

And we al so brought Dr. Shchel kunov from
Novo- Si bi rsk, and we conpared both of the sequences
at that time and had, | think, an excellent neeting
of the technical commttee in January of 1994.

So at that point, we were set for -- so at
that point, a neeting was convened for Septenber of
1994, which was the Orthopox Commttee. And at that
Sept enber 1994 neeting -- the report is here, and |
think it has been given out to you.

Does everybody have that? And you can see
that alnmost all of the issues that -- | would say
all of the issues that you are talking about around

here were discussed at some consi derabl e | ength.
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But, of course, this was a group of people

t hat had net on several previous occasions. And
it was agreed then to set a date for discussion of
the menbers of the commttee. Two people on the
commttee argued for a five-year stay of execution,
but they wanted to destroy the virus after that
tinme.

And the rest of the conmttee felt that it
shoul d take place as soon as possible. And so we
agreed on this date of June 30, 1995, to destroy it.

Now one of the critical points here was,
first of all, can we detect the virus adequately,
and | would |like Joe to address that issue, because
he is going to show you the actual data.

We believe now at | east that we have good
di agnostic tests, and we are working with Peter. W
want to try and transfer these so that at |east they
are available in as many | aboratories as possible.

And t he paper describing those tests, Joe
can give you these two manuscripts. W want to make
sure you have all the information.

These are both in press and both
confidential, but they are going to be com ng out,
the first one in the Journal of Clinical

M crobi ol ogy, | think, the other one in a book.
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DR. ESPOSITO  This one is going to be on

the Internet.

DR. MAHY: A book on the Internet. So
thisis -- it is widely dissem nated information as
to how you di agnose snmal |l pox and how you can tel
smal | pox from you know, m nor strains from nmgjor
strains and so on.

The ot her issue that was consi dered at
very great |ength was the question of the vaccine at
that neeting, and it was agreed that there should be
a repository of seed vacci ne that was maintai ned
essentially in the Netherlands. And it was also
agreed that stocks of vacci nes should be nmmaintained
for emergency purposes.

On the question of hidden stocks, whether
or not there was a permafrost victimor whether
there was a hidden stock that was held by a
terrorist group or by a country that wanted to use
it for biological warfare, |I think the commttee
feeling, if | could summarize, that, first of all
t he exi stence of those stocks makes no difference to
t he requirenment or not for infectious virus in the
VWHO stock in Atl anta.

There is nothing that we could conceive

that you would require infectious variola virus for.
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I f such a think occurred, if a virus did
appear, it could be rapidly diagnosed, rapidly
i solated, characterized and destroyed. And that is
t he general argunent. The other is much nore
det ai | ed.

And then in addition to that, the
conm ttee considered very carefully, | think, what
the inmpact of this would have in general ternmns.

And | think the view of the WHO conm ttee
is that once destruction has taken place officially
-- and | would say that it was always agreed that
t hey should be in both repositories sinmultaneously,
and the WHO comm ttee included two Russi an
representatives.

And once that had happened, that any
further stocks that were reveal ed woul d obvi ously be
illegal and in breach of international authority.

And the original idea of Dr. Sullivan,
this whole thing being keeping with the Biol ogi cal
Toxi ¢ Weapons Convention in 1972, woul d be
fulfilled. So there is a noral high ground issue,

t hough there did not seemto be any practical issues
in terns of diagnosis.

And on the question of nore informtion
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about the virus, the commttee felt, | think very

strongly, that this was the best argunent for
retaining it, in terns of the possible need for nore
under st andi ng of small pox virus, nore understanding
of how the virus interacts with the imune system
which is particularly interesting. And while you
can study that in terms of gene products, you cannot
-- there are certain things that you may only be
able to do with the virus itself. However, we do
not have an adequate ani mal nodel .

It is very difficult to conceive how you
woul d get nuch information about the human i nmune
system by studying the systemin mce, for exanple,
if you were to make transgenic (phonetic) m ce,
whi ch has been suggested by sonme groups.

And on balance, | think the commttee felt
overwhel m ngly that the advantage of destruction far
out wei ghed any advantages that m ght come from
research on this virus when there were many ot her
viruses, first of all that we know not hi ng about,

t hat we have not had tinme analyze, but al so viruses
that are related that could be used as nodel s that
woul d tell us about snall pox.

DR. RAUCH. Brian, | have a question.

Louis Sullivan's position back in 1990, the position
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as | ate as Septenber 1994 -- obviously, Louis

Sullivan's position was an HHS position. That's
obvious. Was it a U S. governnment position?

DR. MAHY: It was because the World Health
Assenbly representative represents the governnent.
And | would say that -- in fact, you m ght pass that
out, Joe.

Around that tinme, the Secretary of Defense
signed his agreenent for the destruction of the Arny
stocks at CDC. The ATCC agreed to destroy their
stocks held at CDC.

And nuner ous ot her bodies, which are

listed here, agreed that the virus should be

destroyed. So that there was no -- there is no
guestion, | think, that inasnmuch as DOD is
represented by the Secretary of Defense -- and |

don't know how much that can be representative, but
in terns of health matters -- that they agreed to
t hat .

DR. HENDERSON: There was a formal
menor andum of under st andi ng si gned by the Assistant
Secretary in HHS and DOD with regard to destruction
of the virus in 1991.

DR. RAUCH: In 1991.

DR. MAHY: Right. So the position
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is -- 1 think the only thing that has changed the

position that we can conceive is that subsequent to
t he Septenber 1994 recommendati on, there was a nove
by the United Kingdomto raise the issue of the
necessity for --

DR. RAUCH. Was the nmovenent of the stock
to the other facility in reference to the
destruction process? 1In other words, were they
starting to
prepare -- was the Russian governnent starting to
prepare for the destruction, assenbling the
inventory, getting the stocks together?

And what | evel of cooperation was WHO
going to get on that end in ternms of verification or
any of the things that we --

DR. MAHY: You have touched on an
i nportant point here, because Dr. Sandakchiev -- |
mean, one of the things we did during this
intervening period which | have not referred to, we
did make a |l ot of attenpts, CDC particularly,
wi t hout WHO s approval, to try to publicize the
i ssue, what was going to happen because we see this
as a nmonentous thing fromthe point of view of
medi ci ne and bi ol ogy and so on.

So a nunber of debates took place. And I
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was chai rman of the International Congress of

Virology in dasgow in 1993, so | specifically
arranged for a roundtable on this issue.

And that was a particularly inportant
forum | think, in which this was discussed. So
that there was an opportunity at that point for many
-- 1 also went to the ASM | went to different
pl aces and said what we're going to do and asked the
peopl e’ s opi nions.

So over this period, a |ot of discussion
took place. And Dr. Sandakchi eve, who is the
director of that institute, cane out against
destruction of the small pox virus.

Now at that time, of course, he didn't
have the virus in his institute. The virus, so far
as we know, was in Moscow.

After this decision was taken place, we
had a man sitting here, Dr. Kaborivetz (phonetic)
who was one of the mnisters fromthe Mnistry of
Heal th, who sat at the Septenber 1994 neeting and
never said a word. Dr. WMarinkoble (phonetic) was
al so there.

But soon after the nmeeting, the virus was
moved. | would say about October the virus was

nmoved from Moscow to Novo- Si birsk ostensibly to give
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it better security.

DR. WOLFE: \What was the date of the
signing of this?

DR. MAHY: Those are different dates.
That's just a list of different people at different
times. But it was over that period. Mst of it was
around 1993, 1992. | can give you the individual
document. That's just a list of the --

DR. ASCHER: But were there any stated
reasons or any reasons stated to that this was part
of the process to arrange for the eventual
destruction? Wre they on the sane tine |ine? Wre
t hey beginning this process?

DR. MAHY: No. | nean, | would say that
we have never at CDC been given any encouragenment,
if you |like, about that issue. But at WHO it's
al ways been said -- it was al ways agreed.

But, of course, what happened in between
1990 and here was, of course, USSR di sappeared and
Russi a appeared. And so -- and with all their
problems in health and trying to cope with
di pht heria and everything el se they have to do, |
don't quite know where this fits in.

But there is no question that the

representative that in 1990 agreed to destroy the
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virus was a representative of the USSR, who was

subsequently then replaced. And the person in
Sept enber 1994, to ny know edge, didn't voice an
opi nion that | heard on the issue.

PARTI Cl PANT: Brian, | think you may have
sonme conflicting evidence.

DR. MAHY: On the time line?

PARTI CI PANT: | think you and Charlie are
kind of at odds here.

PARTI CI PANT: Well, the evidence presented
earlier was in direct conflict to the statenent you
j ust nmade.

DR. MAHY: Well, | am saying what --

PARTI Cl PANT: | can't go on because it is
an open sessi on now.

DR. MAHY: | know. But all I'msaying to
you is what the WHO -- | nmean, Ui Genden (phonetic)
is, as you know, a Moscow virol ogist, who WHO has
been dealing with a lot of this issue. And the
st atenent has al ways
been -- and in fact he works in that institute.

| would like to just give you an idea from
t he Russia point of view just who we have at CDC
now. Probably the nost inportant person fromthe

original institute is a man called Vladimr Loparev,
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and he is still working with us at CDC on sequenci ng

smal | pox.

He is fromthe Mdscow Institute of Virus
Preparation. So that's where the original -- so he
has firsthand knowl edge exactly of what was in the
Moscow I nstitute of Virus Preparation.

He confirmed for us the fact that the
virus had been noved. We called his director, and
we got this confirmation.

Now, before him we had a man who wor ked on
the project in the early stages who left, Nk
Selivanov. And you will see his nanme on perhaps
just the one paper there. He went back, and | don't
whet her he has cone out again or not.

Now t he group in Novo-Sibirsk, of course,
was doi ng bi ol ogical warfare, not only -- | nean,
the biological warfare that | have been nobst in
contact with is in relation to Marberg (phonetic)
and things of this sort.

They have published nunerous papers on the
ability of these viruses to infect primtes and so
on. And nost of those workers becane redundant
essentially when the USSR di sappeared. So we have a
| ot of those people working with us now.

And probably one of the npbst inportant
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people is Vladimr Chizikov. He is |leading the

sequenci ng of Hanta viruses at the current tine,
wor ki ng the Hanta virus group. He is basically a
di rect coll eague.

He |l ed some of the sequencing originally,
| think, of the India strain, and he is very closely
connected with Dr. Nedasov, who will be comng to
see us in June and spending a week with us at CDC.

DR. CASSELL: Just out of curiosity, do
t hese people go through any type of security
cl earance that are working on these projects at CDC?

DR. MAHY: No. CDC is an open
organi zation. CDC does not classify or restrict.
You know, we don't work on anything of that nature
at CDC. And there is no formal procedure. W
wel cone people from any country to cone and work
with us on research

We have several other people that are in
the group. There is a Dr. Kosorov, whose first name
| can't renmenber. | think it's Mchael. He is from
Novo- Si bi r sk.

And then we have several others who are
wor ki ng on the sequencing with Sergi Morzunov.

These people are all working in the Hanta virus

group.
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And | could go on listing nanes. | would

say maybe 15 or so Russia people currently working
in the division on different aspects of virology.

DR. CASSELL: Just again another curious
question in terms of the security of the small pox
stocks and other things at CDC. Could you just
comment on that and where they are housed?

DR. MAHY: Those are areas where | think
perhaps | could fall behind security, because I
don't think our public relations people are keen on
this informati on being nmade w dely avail abl e.

But, you know, | can certainly -- if
people feel that they would like nme to tal k about
this, I can, but I think it's not an issue that |
would like to go into in detail.

But at the request of the -- what | can
say in this group is that at the request of the DOD,
there are two conpletely separate repositories which
are situated quite a nunber of mles apart. So
there is a duplicate set, if you like, to the
original set.

DR. ASCHER: There are several aspects of
a brain drain like this. One is the visiting
scientists, the other is the Wernher Von Brauns of

the worl d.
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DR. MAHY: Well, nost of these people

never go back, of course.

DR. ASCHER: Is that your intention? |
mean, is that their intention?

DR. MAHY: Well, we have -- | nean, for
exanple, I have a group from Russia who are worKki ng
on hepatitis.

And M chael Kosorov just left yesterday to
go back to Turkmani a (phonetic) for sone
investigations with the chief of the hepatitis
br anch.

But that's -- | nmean, they go back and
forth to collect sanples and things of that sort,
but not ot herw se.

DR. CASSELL: Brian, the Russian scientist
that indicated to you that the stocks had been
noved, did he also give a reason as to why they had
been noved?

DR. MAHY: W have never been, | think,
given a reason other than it was ordered by the
chief nmedical officer of the mnister of health or
what ever you call him

DR. HENDERSON: They have tal ked
privately. You know, security is a big issue. Plus

t hey cannot work on that virus at Moscow, because
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the facilities are just not available to them

DR. MAHY: But by the sanme token, though,
that facility in Novo-Sibirsk has never been
approved by WHO for work with |ive small pox virus.

Whereas, the CDC, at l|least -- for nmany,
many years now, we have been able to work with live
viruses at CDC, but Myscow was prevented by WHO from
actually using live virus.

DR. WOLFE: Brian, in relation to the
Russi ans who are com ng here and then going back, as
opposed to em gres, do we have any conparabl e
American scientist working in Russia or any of the
former Soviet Union on such things as tick-borne
encephalitis, Congo-Crinean --

DR. MAHY: Yes. W have a nunber of
prograns, particularly -- currently, we have people
over there on influenza research, working in St.

Pet er sburg.

We have a whol e team of CDC peopl e working
on the di phtheria problemin Russia, which is a
maj or i ssue.

Joe has been to Novo-Sibirsk -- how | ong
were you there, about two or three weeks or
sonething -- in the institute for a visit.

DR. WOLFE: My point is these people are
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getting technol ogy that can be transferred back on,

let's call them nore hot-type organisns.

Do we have an ability to get into Russia
to work on their so-called hot organisns |ike Congo-
Crimean or tick-borne encephalitis to nmention two
maj or ones that we have concern about?

DR. MAHY: They woul d be absolutely
delighted if we did that. W have sent from Fort
Collins -- we have an agreenment with Fort Collins,
specifically Dimtri Lvov and Sergei Lvov, his son,
who is working on tick-borne viruses and has been
back and forwards with the Fort Collins group.

But nost of that collaboration has been
more the question of the guys from CDC/ Fort Collins
go over there, and they get out into the field.

And they collect a lot of ticks and a | ot
of insects and so on, take them back, and then the
work is done in Fort Collins.

DR. WOLFE: How about plague? 1s there
any exchange work with plague?

DR. MAHY: | don't think even at CDC, we
don't have a very strong capability. But Fort
Col lins, again, is the place.

DR. WOLFE: At Fort Collins, | nean.

DR. MAHY: But there is nothing that I
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know of in plague that's directly going on.

DR. JAHRLING Did | hear you correctly
that you said that CDC woul d have two sets of virus?

DR. MAHY: Right.

DR. JAHRLING So it's not just in one
physi cal | ocation.

DR. MAHY: There are two repositories of
virus. They're not absolutely identically the sane,
but they certainly originally were.

| think you would say that they were
originally divided up essentially at the tinme they
were put in there. And obviously, both repositories
woul d be destroyed if we go ahead and destroy them

DR. ASCHER: One of the concerns is that
we are now in the era of nol ecul ar engi neering, and
it really is clear that if tines were different,
peopl e com ng over and |learning this would pick up a
great deal here conpared to what we would pick up
over there in ternms of sonme of the new technol ogy.

DR. MAHY: Oh, yes. | nean, that's al ways
been the case. | nean, we don't go send people to
work in Africa or Sierra Leone in order to -- and
currently in Russia, | would say that if anybody, if
Joe wanted to go to work for six nonths or a year or

two years in Dr. Sandakchiev's institute, they would
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wel cone himwi th open arnms. Wuldn't they, Joe?

DR. ESPOSI TO ' m sure.
DR. MAHY: But, | nean, it isn't so nuch
that there -- | don't think there is any barrier.

It's just that we have to consider our program and
what we will gain from any exchange, and we don't do
t hat .

DR. RAUCH:. For ny own understandi ng, the
WHO agreenent to destroy --

DR. ASCHER: Recommendati on.

DR. RAUCH:. Yes. Well, yes.

DR. ASCHER: It's only that.

DR. RAUCH. Right. Right. Wat is the
legality? | nean, what is the legal -- | nean,
international law is kind of all over the place.

Are there any verification nmeasures built into this
proposed resol ution?

DR. MAHY: It's an area that is very
difficult. And, you know, the ASM -- | currently
sit on the Public and Scientific Affairs Commttee
to ASM They are | ooking very nuch into this.

They are trying to devel op systens for
edification. W have had sonme very interesting
stuff in relation to Sedl ov (phonetic) outbreak and

SO On.
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| believe that in any field -- it doesn't

matter whether it's nedical, science or any other
field -- international legislation is extrenely
difficult.

| mean, | ook what is going on Croatia.
mean, it's just inpossible to be sure about this.
But the question is, | think what we have to ask
ourselves here is: Is the US. -- first of all,
does it need this virus, these infectious virus
stocks, for sone purpose that is related to this
aspect or for some other purpose?

And the second question is: Should we
really be seen, when we have the WHO stocks here, to
be goi ng agai nst the decision of the WHO comm ttee
about destroying thenf

They don't belong to the U.S. | nean,
they are an international -- if the Russians don't
destroy theirs, that's another issue that | think
needs to be dealt with by a different set of
factors.

But if we conme out at that Wrld Health
Assenmbly and we say that we have changed our view
and are going to keep them --

DR. ASCHER: Don't question. You just say

that the Russi ans --
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DR. MAHY: There are 180 countries going

to vote, and the question is: What are they going
to do?

DR. ASCHER: |If the Russians don't decide
to destroy -- you have said that the Russians on the
Advi sory Comm ttee have been in favor, but there
have been voices within Russian that have been
agai nst.

DR. MAHY: Yes. | nean, it's safe to say,
wi t hout nmentioni ng any nanmes, that one of the
menbers of the -- one of the people who wanted to
del ay destruction for five years was one of the
Russi ans, but | don't think that that was related to
any political end or sonething.

DR. ASCHER: \What is your current view of
the |ikelihood of everything goes forward and the
WHO recommendati on proceeds and the United States
destroys its virus that Russia will follow? What is
the probability of that in your m nd?

DR. MAHY: | think the pressure would be
absolutely enormous. |If Russia is intending to
remain any credibility in the World Health Assenbly,
| think the pressure for themto at |east, you know,
go through the notions of destroying it would be

very high.
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If it is retained essentially legally,

according to international law, then they are in a
| ot of trouble. They are going to be treated the
sanme way lraq is treated or other countries. So
it's going to be very difficult to maintain
rel ations.

DR. ASCHER: |s there any negotiating
poi nt by WHO where they could get the two
governnments together and do the joint agreenent and

then really do it, or is it going to be independent?

DR. MAHY: | nmean, what we said was
si mul t aneous. So we will do it in the afternoon,
and they will do it in the norning, so it wll be at

the sanme tine.

DR. ASCHER: But we don't know that they
will agree.

DR. MAHY: Well, | nean, if the World
Heal th Assenbly agrees to do this, the ratification
systemthat we set up was not a political one. It
was a | aboratory one at the |evel of heads of
institutes.

If the head of institute -- it has been
agreed by WHO that the head of the institute is
ultimately responsible to see that that destruction

t akes pl ace.
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Joe is the chief fact totemin destroying

our stocks and will be there and will have to sign
off, and it will be essentially recorded. Now al
this is laid down in that docunent | gave you. So
you can read what is supposed to happen.

DR. CASSELL: Brian, | hate to curtail the
di scussi on, but given that you do have sone tine
constraints as far as a flight this afternoon, nmaybe
we should try to stick to the science --

DR. MAHY: We should nove on a bit.

DR. CASSELL: -- and nove on and finish
the summary and then conme to the CDC s answer to the
| ast series of questions, if we could.

DR. MAHY: Well, if you like, | can go
t hrough the CDC s position now and then Joe can
foll ow, or otherw se Joe can give the diagnosis --

DR. CASSELL: Well, | think that we should
probably finish with the science first and have Joe

DR. MAHY: Right. Well, is it all right
if Joe does that, and then | will conme on afterwards
and do the agency positions.

DR. CASSELL: Sure. | don't nean to be
too hard on you, but | know you have a plane to

catch --
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DR. MAHY: No. You are absolutely right.

DR. CASSELL: -- and | don't want to | ose
your expertise before we get down to business.

DR. ESPOSITO | amjust going to update
you on our nodern technol ogy of fingerprinting
orthopox viruses and identifying and differentiating
smal | pox virus. So if | can have the first slide.

(Slide.)

This is a picture of small pox, which you
all should be famliar with. The next slide.

(Slide.)

This is variola major. You have already
gotten this slide, so | won't go through it except
to say that for small pox sequences, we have nearly
700, 000 base pairs in the process or actually in the
dat abase ri ght now.

So it represents the |largest single virus
set of information that is in the gene bank right
now. There is no other virus that has this nmuch
accunul ated i nformati on.

This lists the strains. W are on the
| ast 15 kil obases of the Garcia strain, and we
shoul d finish that up sonetinme this summer.

Then we will have 3 conplete genones in

t he database, as well as the left and right ends of
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the various other strains that Brian tal ked about.

As well, we have focused on two genes, the
hemaggl uti nin of the orthopox viruses -- and by
definition a virus is an orthopox viruses
hemaggl utinates red cells. No other poxvirus wll
hemaggl uti nat e.

So that was the marker that we chose to
use to start devel oping our fingerprinting PCR chain
reacti on diagnostic test.

The ot her one that we use is a tunor
necrosis factor receptor. This is a very inportant
gene. It's felt to be one of the key regul ators of
virul ence of the virus.

So therefore, if sonmeone made a nut ant
virus, for exanple, and deleted this gene, we
woul dn't be able to pick that up by PCR, nunber one.

Secondly, that virus would be severely attenuated.
Therefore, the |ikelihood of it causing severe
di sease woul d be greatly reduced.

This gene is not presenting vaccinia
virus, the vaccine. This gene has a honolog in
vacci nia virus.

The next slide.

(Slide.)

These are the two genonmes on a physical
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i near map of the DNA, and the col ored areas show

you the areas of DNA difference between vaccinia
virus, which is at the bottom and small pox virus
from Bangl adesh, which is at the top

And you can see the mmpjor areas of
di fference between the two viruses are at the ends
of the DNA. The central part of the DNA is highly
conserved. Obviously, the vacci ne worked.

The next sli de.

(Slide.)

This takes that |linear map that you just
saw horizontally and it places it vertically down
the side. W have the al phabetical designations.
And t he nunber of proteins that we can identify that
woul d be coated in that DNA woul d be approximately
188 proteins.

And we conpared the am no acids of these
protei ns between variola and vaccinia virus, and you
can see that 151 of these 188 are virtually
identical. They have greater than 90 percent
honol ogy.

Then we | ooked at another region of
differentiation between 30 and 90 percent honol ogy
bet ween the two viruses, and we find there are 25

genes that have that degree of honmol ogy. And then
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there are 12 genes which variola virus has that are

totally dissimlar or not present at all in vaccinia
Vi rus.

So future efforts at diagnostics could
focus on these other distinctive genes, one of which
is the tunor necrosis factor receptor. And we have
identified several other proteins, which in fact,
usi ng cowpox nodel systens, are actually produced by
ort hopox virus.

Next slide.

(Slide.)

PARTI CI PANT: Joe, how many vacci ni a genes
are not found in variola?

DR. ESPOSI TO. How nmany vaccinia genes are
not found in -- the other way around.

PARTI CI PANT: It's a bigger genone.

DR. ESPOSITO. Yes. | think -- let's see.

| have the slide on that. | think there are a half
dozen, sonething |like that.

Vaccinia virus contains an IL-1 receptor
and smal | pox doesn't. And if you delete that gene
from vaccinia virus, you can nmake vaccinia virus a
little bit nmore virulent.

Next, pl ease.

(Slide.)
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These are nmet hods of detection and

differentiation of orthopox viruses. Brian
mentioned to you in the | ate-seventies, actually, to
m d-ei ghties, we determ ned using restriction and a
nucl ease mappi ng, one, that there was no -- we
hel ped to determ ne that there was no ani na
reservoir fromthe virus using DNA mappi ng studies
of nonkeypox and variola virus.

The other was that variola virus could not
be a progeny, a natural progeny, of nmonkeypox virus.
And those restriction maps are al so di agnostic.

Then we began our sequence determ nation
and began devel oping fl enorase (phonetic) chain
reaction tests based on the HA sequences, as well as
the tunor necrosis factor receptor sequences.

Now we are focusing on an Eliza (phonetic)
serologic identification, |looking for particularly
| GM which would be the early anti body produced
after a poxvirus infection, and trying to design a
genetically engi neered protein, which would be able
to be identified in an 1GM Eliza acid, for exanple.

So right now, we are -- and | will show
you that |ater.

Next .

(Slide.)
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Okay. This is a phylogenetic (phonetic)

tree of the hemaggl utinin, and you can see that we
have three orthopox viruses that are indigenous to
North America and the United States. There's one
froma raccoon from Aberdeen, Maryland, a nole from
t he San Franci sco area, and a skunkpox, which is

i ndi genous around the Washi ngton State area.

The other viruses are the Od Wrld
orthopox viruses from Eurasia and Africa, and you
can see |isted here the different ones.

And you can see that HA sequences can be
differentiated into these different clades
(phonetic), and we can actually separate these by
| ooki ng at the sequence, per se. So that's
di agnosti c.

In order to -- sequencing is a little be
| abori ous, so we can develop other tests to | ook at
this same type of result.

Next, pl ease.

(Slide.)

And that flenorase chain reaction -- and
the other thing we have in terns of sequence
i nformation, we have gone into the repository and
gone into scab speci mens, extracted the DNA from

those in the P-4 facility, sequenced the
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hemaggl uti ni n.

And what we are now starting to see are
the clades or the phylogenetic relationship of
different strains of small pox.

And you can see here, for exanple, these
are variola mnor or lastram (phonetic) strains.
These are variola nmajor.

We are now in the process of going back to
the literature and | ooking at the case fatality
rates of these different ones to see how that pairs
up with the sequence to see if the sequence of this
HA is in fact reflecting sonmething about the virus
t hat we know about and the epidem ol ogy.

DR. ASCHER: This was all done wi thout the
requirenment for live virus is what he is saying.

DR. ESPOSITO This is a PCR directly from
scab material DNA, which we extracted
with --

DR. ASCHER: No culture, no growth, no
not hi ng.

DR. ESPOSITO No culture, no grow h.

This is fromsonething the size of a head of a pin.

DR. CASSELL: Fromall data, with respect

to animal nodels, taking into account the
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phyl ogenetic data, | mean, is there any information

with respect to, say, for exanple, gerbils?

DR. ESPOSI TO. There is no -- humans were
the stripped host for smallpox virus. [|f you |ook
at other genes, smallpox fits in a category which
differentiates it.

We don't know what the host strain genes
are. Canel pox, for exanple, is smallpox in canel.
It only infects canels.

There is -- there never has been a
sui tabl e ani mal nodel system for studying small pox

so that one could do experinents like differentiate

strains in ani ml nodel systems. |Is that --

DR. CASSELL: | guess the question --
understand that I amnot a snmallpox virol ogist or a
virol ogi st period, but, I nean, how extensive have

there been attenpts formally to | ook at
accessibility of different aninmals?

DR. ESPOSI TO. That goes back before ny
time. Perhaps D.A can answer those kinds of
questions. |If those were done in the sixties, when
smal | pox was still around --

DR. ASCHER: Well, ectroneliais --

DR. ESPOSITO Well, ectronelia is a

hemat at r ophi ¢ (phonetic) disease.

CAPI TAL HI LL REPORTI NG

OO IO TY

(202) 466-9500




© o0 N o o b~ w N Bk

N N DN D NN P P PP PR
aa A W N P O © 0 N O 00 M W N —» O

61
DR. CASSELL: Well, so what |'mgetting at

is that that search would have been, | think, very
narrow, because clearly things -- | nmean, the nunber
of ani mal species used for animal nodels fornmerly
were extrenely limted, very poorly defined.

DR. MAHY: | think that's not true,

t hough, if you look in that book there. It has a

| ot of information on what -- it's just exhaustive
on anything that was ever done. And | think it's
pretty w de ranging the nunber of species that they
| ooked at.

DR. HENDERSON: There were. There were a
| ot 1 ooked at. And | think we have evidence from
natural i1infection of chinpanzees and orangut ans
exhi biting apparent small pox after contact.

Those are the only sim ans that we have
known got infected. But they have really not been
successful in inoculating other animals.

There was quite a | ot of work done, as you
say, in the early sixties by the Germans conti nui ng
on in Munich in the sixties and seventi es.

MR. BAILEY: D.A., one of the -- | was
just going to comment that one of the papers that |
saw trafficking around nade the comment that strains

of variola were tested in nonkeys, for exanple, and
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who were | ater found out to be contam nated with

nonkeypox or other poxviruses. So this was, |
gather, a fairly conmon problem

DR. MAHY: It was a problem Particularly
in the Russian collection, there were sonme viruses
t hat were cont am nat ed.

But also, the -- | nean, there is also
evi dence that nonkeypox, which is comonly believed
to be essentially a rodent-borne
virus -- but when this gets into nonkeys, especially
or angut ans, and nonkey species, we get a very nuch
smal | pox-1ike di sease.

Actual ly, true nonkeypox appears to

DR. RAUCH. Let ne clarify just a bit
further. We were concerned about nmonkeypox, which
does infect humans. It can transmt from human to
human, at | east over a couple of generations, before
dyi ng out.

And in Moscow, they were getting specinens
from humans and animals and testing these for
monkeypox. They are, of course, smallpox. They
then found that they were getting small pox. They
were identifying isolates from nonkeys.

And this gave us sone real concern,
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because if we had small pox in nonkeys, then we had a

natural reservoir.

It was not until the restriction into
nucl ease test came along that they were able to take
this apart and discover that these were al
| aborat ory contam nants.

So that the so-call ed whitepox were
| aboratory contam nants. Monkeypox was quite a
different piece altogether and behaved it.

PARTI CI PANT: Can you give nme a sense of
the -- what is the tenporal sequence of your PCR and
(i naudi bl e) detection (inaudible) How |long does
this take?

DR. ESPOSITO. If we have the priners in
hand, the priners take a day for our core facility
to produce. If we have the priners in hand, we are
t al ki ng about an hour.

This is a denonstration which shows --
here in the first two | anes we have the Bangl adesh
strain and the Garcia strain. Using a set of
fl enorase chain reaction priners, we can anplify the
hemaggl uti ni n gene.

It's about a kil obase in size, and you can
see that this set of priners works on all of the

Eurasi an/ African orthopox viruses. W have anot her
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set of primers that will anmplify the DNA of the

North American species.

And here, for exanple, you can see when we
t ake that product, the DNA product, that we
anmplified fromthe geno DNA, that when we cl eave
that with a restriction enzyne called tap one, then
that cleaves it at a specific site in the DNA. Then
we get two bands produced with both major and
| astram virus.

Here, for exanple, in these two tracks,
you see a human nonkeypox and a nonkey- nonkeypox.
And you can see right here there are several bands
produced with those. | amnot going to call out all
of these, except the vaccinia canmel pox and here sone
COWPOX.

So we can differentiate these quite
readily using the hemagglutinin as the nmarker.

Next one.

(Slide.)

We have al so gone in and determ ne whet her
we could do this. W had DNA preparations in the
| aboratory. W had clone material. W had materi al
in the repository.

So we went in and took sone crust

mat erial, and you can see here that we can readily
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identify the virus directly from scab materi al

We t ook sone scratchings of the ice and
the frozen material of the corel ontope (phonetic)
menbrane of chicken eggs. As well, we took sone
scratchings off the ice that is frozen in the
repository. And we are able to diagnose it from
cell culture material.

So the nethod of extraction that we are
using to get the DNA out, to nake it suitable for
fl enorase chain reaction seens to work with al
sorts of specinmens that we have.

DR. RUSSELL: The cell culture band is
pretty heavy. How nuch -- what were the tighters
(phonetic) those cultures?

DR. ESPOSITO Well, yes. These -- |
couldn't say offhand. This is just material in the
repository.

| would say in tissue culture, if it's
passaged a couple of tines, you can get a small pox
virus stocks. And it grows pretty nuch as well as
vaccinia virus does, tissue culture.

So | would say that this culture probably
represents -- the corel ontope nmenbrane nmaterial here
is just one little dime-sized spot on a nuch | arger

sur f ace.
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So therefore, when we scratch the ice, the

probability of hitting that little dinme-sized spot
is -- you know, we would probably have to thaw it
out, and we didn't want to do that.

So you can see with the corel ontope
menbrane material. | amsure if we thawed it out
and snmushed it up a little bit, we could probably
get out enough DNA that would give us bands of this
nat ure.

Now, this is the tunor necrosis factor
receptor. We have biological information now by
expressing this in a bacteria and testing it in a
tissue culture system

This protein will actually bind tunor
necrosis factor. It will also bind |Iynphotoxin.
These are key players in the i nmune response to
di seases, particularly the inflammtory response.

So deletion of this in a construct has
been nmade, for exanple, in a rabbit poxvirus called
myxoma virus. It has a 40-percent honol og of this
protein that is an orthopox virus.

But when the deletion was made in nyxoma
virus, myxoma virus virulence was attenuated very,
very nmuch

So we feel --
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DR. RUSSELL: MWhat is the honol ogy between

t hat and any manmal i an genes?

DR. ESPOSI TO  Forty percent.

DR. RUSSELL: Between that and human TNF
receptor?

DR. ESPOSITO. Right. And it's also 40

percent between the orthopox and the | apori pox

(phonetic).

DR. RUSSELL: OCkay.

DR. ESPOSI TO. But they are essentially
structurally -- they are structurally the sane.

What they are is that they have the binding domain,
but the am no acids that fall in between the binding
domai n are suitable enough to cause that structure.

DR. RUSSELL: The fold is the sane.

DR. ESPOSI TGO Even though the am no acid
sequences are only 40 percent, it still falls
toget her the same way. We would love to crystalize
it and answer your question.

DR. RUSSELL: \here did the gene originate
fronf

DR. ESPOSITO. That's a matter of
controversy right now. Some people say that
poxviruses can grow in the sane cells that

retroviruses can grow in.
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And therefore, it may be, because what we

find in a poxvirus is a full-length gene, not
spliced. There's no splicing in poxviruses. And
t he human gene product is a product of splicing.

So what woul d have to have happened, the
theory is that the messenger RNA in the cytoplasm
sonehow had to get into reconmbining into the
poxvirus. And one way that that could happen is if
a retrovirus or a reverse transcriptase were present
in the sane cell as a poxvirus.

| am not aware of anybody actually
anal yzi ng poxviruses for reverse transcriptase
activity, but I know in Australia right now one very
interesting finding has energed in the sequencing of
wild type isolates of fow pox virus. They found
integrated into the wild type fow pox virus genone
entire avian retrovirus genones are integrated into
t hat genone.

So that's an amazing finding. It neans
the viruses are probably in the sanme cell. It was
fortuitous that the entire genone of a retrovirus
got into one.

DR. RUSSELL: Not a retrovirus --

DR. ESPOSITO Oher strains of fow pox

are showi ng bits and pieces of retrovirus. W have
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no -- when we found that out, we inmmedi ately went

back to the sequence and | ooked.

Do we have retrovirus in small pox or
nmonkeypox and what sequences are avail abl e?

We really, | think, need to | ook at sone
of this question in terns of the sequence of
nmonkeypox. |f we can get the analysis of that
sequence, because that is the thing that is in the
nonkey where we know there are retroviruses in
pri mates, of course.

But in smallpox, there doesn't seemto be
retrovirus honologs |ike they are seeing in fow pox.

So | think it's inportant in terns of
under st andi ng the bi ol ogy of these viruses how t hey
get these genes. There are at |east a dozen genes
t hat poxviruses have that m m c cytoki ne (phonetic)
bi ndi ng proteins.

And these are proteins that are regul ating
t he i nmune system

So how smal | pox evol ved to overcone the
i mmune system we are now |l earning how to do that in
tissue culture, how to answer that question by
expressing the protein and | ooking at the binding to
the cytokines. | nmean, we are taking this one step

further.
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DR. RUSSELL: Have you got data on the

di fferences between the alastrimand major strains
with regard to this side of genes?

DR. ESPOSITO. Yes. The alastrim-- we
expressed -- Vladimr Loparev was doing these
experinments. What he did -- and | have a slide in
here which | can show you.

But he has expressed a tunor necrosis
factor receptor for alastrim for Bangl adesh virus,
for two strains of nonkeypox and a couple strains of
cowpox virus and canel pox virus.

And the TNF receptor that he has expressed
in the bacteria -- and that is only the binding
domain. We have a problem expressing the part that
gets integrated into |ipid menbranes.

But just expressing the binding domain of
that protein, the authentic protein is on the
surface of an infected cowpox cell or infected
canmel pox, infected cell. That protein is actually
on the surface and has a long tail that goes into
t he cytopl asm

DR. RUSSELL: Have one transnenbrane
domai n?

DR. ESPOSITO  Yes. And that long tail

that goes in the cytoplasmis what signals all the
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processes that are being affected by TNF binding to

that. It is called signal transduction.

Okay. So that tail exists on the small pox
one. The nyxoma virus one, on the other hand, is
secreted. It's not on the cell surface. It has a
truncated tail.

Smal | pox and canel pox have long tails on
t hem and they, therefore, are capable on the cel
surface of being involved in signal transduction.
And that's what we are aimng to find out.

We are trying to apply this technol ogy of
using this TNF receptor. For exanple, we have set
up a nodel systemwith cerebral malaria, and we are
trying to intervene in cerebral malaria, because
that's an inflammtory process. And one of the
theories is that TNF is produced.

And so we think that these proteins,
interleukin receptors, interferon gamma receptor
which is what the |ab at Novo-Sibirsk is working on,
all these types of cytokine receptors have very good
potential for therapeutics or even |earning
mechani sns of different types of genes. W may --

DR. ASCHER: It is also the whole cotexin
(phonetic) famly of cancer and AIDS and everything

el se.
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DR. ESPOSI TO  Ri ght.

DR. ASCHER: That's the other big issue.
It's the same mechani sm over a | onger period of
time.

DR. ESPOSI TO. Okay. So we focused, just
in our PCR analysis and in also our bacterial
expression, we are expressing the HA, and we are
expressing the TNF receptor, and we are | ooking at
the biologic activity of those nolecules that we are
expr essi ng.

We want to actually express sonme of these
in ucariout (phonetic) systenms, and we are setting
up col l aborations to do that, to get nore authentic
ver si ons.

But we have -- we have a bacteri al
expressed TNF receptor that binds equal to human TNF
receptor that's avail able commercially, which they

both will bind TNF 100 percent.

And they will interfere with lysis of L-
cells, which have a receptor on their surface. It
will also bind |ymphotoxin in a fluorescent cell --

so this proteinis alittle bit prom scuous now t hat
we are finding out, and there are others. The other
ones that we know of in poxviruses.

Ones that block interleukin converting
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enzyme are also involved, for exanple, in stopping

program cel | death.

What happens when a virus goes into cell,
the cell begins to die, so that you can clear that
dead cell.

Poxviruses are putting out proteins to
retard that programcell death. So that's another
thing that viruses, the viruses that we are using as
a strategy to survive, until they can get a light up
and becone systemic. And the nore efficacious that
process is, the nore effective a pathogen it
becones.

DR. RUSSELL: Joe, you said that deleted
TNF receptor would attenuate the virus, and that's
likely since a |lot of genes to which you do that,
with the exception of (inaudible). Do you have
di rect evidence of that?

DR. ESPOSITO  No. We have not said they
have knocked out in nonkeypox or cowpox and actually
done the experinment. Those knockouts are avail abl e.

The cowpox ones are -- we are collaborating now.

We have actually identified three key
different TNF receptors in cowpox virus, which are
variance, and we are working with people at Duke

University, Bill Gogritz (phonetic), formerly Bill
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Gogritz Laboratory in particular.

And he and | are devel oping a
col l aboration with Vladimr Loparev to |look into
this whole issue of what's going on with different
ones.

For exanple, ectronelia m cepox virus does
not have this gene. You don't see ectronelia up
here. The gene is deleted fromectronelia. So
ectronelia doesn't have this, but it turns out it
still binds TNF.

It has another one, and the other one is
one that's anal ogous to the second one that we found
i n cowpox Virus.

So all told, we have identified so far in
di fferent orthopox viruses three different TNF
bi nding proteins. So we think it is very crucial
that one, it really wants to keep this TNF bindi ng
capability.

DR. RUSSELL: 1Is this one of the genes
that Enzo Piretti del eted from Copenhagen to make
Ni vac (phonetic)? He took --

DR. ESPOSITO This one is not a vaccine.

Vaccinia has a vestige of this one here. |It's just
a truncated version.

DR. RUSSELL: It has the short one.
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DR. ESPOSITO  Yes. You can see right

here. But what happens in vaccinia is the
truncation leads to a DNA frame shift, and that
causes just a small truncated protein.

We don't even know if it is produced or
not. But the sequences are there. | nmean, one
t heoretically could go into vaccinia and engi neer
it.

Qur next slide just sinply slows the PCR
analysis simlar to what you saw. Here we have

variola strain here, based on the TNF receptor gene.

And we have equally been able to
differentiate orthopox viruses. But here we are
keying on a virul ence gene.

We are now accunul ati ng sequences of a
seree (phonetic) protease inhibitor-1like gene, which
we think is involved in transm ssion and cell-to-
cell spread of the virus.

So it's another gene that probably the
virus is going to have to have to be an effective
pat hogen. And we have sone sequences on that, and

we are now devel opi ng biogenetic trees for all that.

It's called the spy three gene, because it
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resenbl es a seree protease inhibitor, but it doesn't

function in that capacity. It seens to be
functioning in cell and tissue formation or fusion
of the menbranes of the affected cells so the virus
can travel around.

And that may be one of the nmechani sns of
how it is carried around the body, also.

DR. ASCHER: Sone of the enornous |eaps in
nmol ecul ar bi ol ogy, you have shown us the three
generations of technology. And of course HVA is the
fourth.

And it would seemthat if you wanted to go
into every single reference strain that you have and
even do classification for phyl ogenetic purposes,
you could do that in six nonths.

DR. ESPOSITO. Yes. | nean, the
technology is noving fast, and we get the
experi ments done. That takes --

DR. ASCHER: Brian's history had sone kind
of a time constraint of technology, and | think that
has kind of gone away. So that's very inportant to
reference.

I n other words, they gave it three years
because that's how long it was going to take to

sequence it. In this case, if you used HVA, you
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could knock these off in six nonths.

DR. ESPOSITO.  Yes. | nean, it was not
| ong ago we were growi ng chicken eggs for --

PARTI CI PANT: It's budget related as well.

DR. ASCHER: Well, exactly.

DR. MAHY: | think the other thing about
technology is that a lot of this stuff Joe is
tal ki ng about -- of course, the mgjority of it, any
virus -- but it's telling us a trenmendous anount
about TNF receptors and --

DR. ASCHER: And does not require the
retention of live virus for the future.

DR. MAHY: -- which will all be done by
expressed proteins. At sone point, you have to go
into the nodel, but the question is: Are you better
to go into an ectronelian nouse nodel rather than
goi ng into sonething where there is really no --

DR. ESPOSITO  This is our first attenpt
at an Eliza test. W have taken very finely
di verged viruses, vaccinia and raccoon/fox virus. |
mentioned this, and we were expressing this in a
bacteri a.

And we can see with anti-serum agai nst
each that we can differentiate these better than you

can with tissue culture cell material.
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So we are pursuing this course, devel oping

di agnosti cs based on the HA protein that we woul d
eventually like to make an I1GMtest out of this on a
di pstick or sonething like that. So we are
proceedi ng al ong that technol ogy right now and
expressi ng these genes.

DR. ASCHER: Brian, what is your tinme
constraint today?

DR. MAHY: | need to make it 1:00.

DR. ASCHER: Onh, okay. Fine. W have a
little nore tine.

DR. MAHY: We have anot her hour or so.

DR. ASCHER: Peter, | amgoing to ask you
to do your own introduction. | have the handout,
but the transition to your presentation is sort of
uncl ear, other than this is part of the overal
pi cture and nore background i nformation.

It is not a formal response to anything at
this point. It is just another bit of informtion.

DR. JAHRLING Okay. In the interest of
time and Brian's schedul e, anpbng others, | am going
to present just a barebones -- | should not call it
a proposal so nmuch as a strawman to address sone of
the vulnerabilities that we in DOD still perceive to

exi st .
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And | think we all understand that the

urgency of today's neeting is driven by the pending
destruction, decision to destroy variola. It is an
irreversible step, of course. And reasonabl e people
wi ||l argue over whether the world is truly going to
be a safer place followi ng this cerenoni al
destructi on.

And ot her people m ght also ask why, at
the eleventh hour, is the DOD com ng back and
arguing for retention of variola. And speaking only
for myself, | can say that some of the information
whi ch has recently becone avail able, as you heard in
the classified briefing this norning, was very
conpel I'i ng.

It at | east conpels us to reassess our
def ensi ve posture against a real biological warfare
threat and ask sonme sinple questions which may not
have sinple answers.

We have raised these before, and they w |
be raised later. But let nme just frame what | think
is the essential questions for this group to deal
with right now.

How effective is the avail abl e vaccine
agai nst aerosolized variola? Everybody think it's

effective, but nobody knows that. | would like to
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know.

How are we going to treat biological
warfare casualties on the battlefield or in civilian
popul ations if they should beconme exposed, and what
are the scenarios? How would we even recognize a
variola attack unanmbi guously and rapidly?

| think you would agree that these are
legitimate concerns of the DOD. They are a little
bit different fromthe concerns of the Public Health
Service. And we would be irresponsible if we did
not address those deficiencies and propose
sol uti ons.

We feel that sonme of these sol utions
entail critical tests with variola itself. Reliance
on surrogate viruses and markers m ght seriously
conprom se the devel opment and val i dation of
effective counternmeasures. So we have devel oped
this three-part proposal to address the critica
guesti ons.

| have distributed copies of that proposa
to the advisory board. All three aspects of the
proposal require the use of infectious variola
intermttently over a three-year period.

The specific goal of each project is to

devel op confidence in the use of other orthopox
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virus strains to replace or act as surrogates for

variola in future devel opment to diagnostic vaccine
or therapeutic strategies.

So | can show you the essence of that
proposal in a few overheads.

(Slide.)

Basically, we are tal king about three
different things. One is to determ ne the protected
efficacy of vaccinia, either the Watt (phonetic)
stockpile, which is maintained at CDC, or the new
cell culture derived vaccine that is being readied
by the DOD as we speak, against aerosolized variola
in a valid animal nodel. And for that we nean
pri mat es.

There has been some di scussion about
whet her there is in fact a valid primte nodel. W
have heard information this norning that is
testable, and we propose to test whether the nodel
t hat has been proposed in the classified briefing is
in fact the valid nodel.

There is also literature dating back to
the forties by Dr. Hanour working the DOD, where he
aerosolized variola and infected the periodic table
pri mat es.

The nunmbers are very |ow, threes, twos,
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that kind of thing. But whatever macaque-irus

(phonetic) is, which I don't believe is a

macaque -- | believe it's a podus (phonetic) nonkey.
But in his hands, it was very susceptible to

aerosolized vari ol a.

But we do have one |lead of a readily
available prinmate that if we can confirmit to be a
valid nodel, both immunol ogically and virologically
conpati ble with what we believe to be human
smal | pox, we will have a nodel in which we can test
that very critical question of whether the vaccine
does in fact confer protection against an
aerosolized chal | enge.

We woul d also like to evaluate antiviral
drugs for their ability to inhibit orthopox
replication, both in vitro and again in an ani mal
nodel .

And we have tal ked about transferring and
augnmenti ng exi sting orthopox diagnostic capability
fromCDC. |It's very good to keep Joe Esposito's
nunber in our phone book. Joe is not going to be
there forever.

| think the feeling within DOD is that we
need to have our own capability. We probably won't

cone close to matching your capability down there,
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but at | east a stand al one capability to rapidly and

unanmbi guously identify these viruses.

Could I have the next overhead?

(Slide.)

Ckay. To get down in the weeds just a
little bit, and let nme say, John Huggins was here to
tal k about the antivirals. W have Joe, and Al an
Schmal j ohn can tal k about diagnostics efforts that
we are already beginning to devel op.

Let me sinply say fromthe standpoi nt of
ani ml nodel devel opnent and utilization, we propose
to | ook at susceptibility of readily avail able
primates, including rhesus and pseunocras (phonetic)
macaques, as well as baboons, to noderate
aerosolized doses of variola and to measure the
standard virol ogi c and i nmunol ogi cal paraneters and
to conpare the pathogenesis with the pathogenesis in
humans and, based on that data, select the nost
valid nodel for efficacy trials.

Then we propose i munizing the animls
with vaccinia, either Watt or the cell culture-
derived vaccine, challenge after a noderate period
of time with aerosolized variola, and to cross-walk
t hese studies with nonkeypox infections of primates

to determne if in fact we will feel confortable
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usi ng nonkeypox in prinmates as a surrogate for

variola in future devel opnent efforts.

Next .

(Slide.)

From t he standpoi nt of determ ning
effective antiviral therapeutics against snall pox,
there is no commercial market for this. Nobody is
testing it.

However, people are devel oping antiviral
agents with efficacy against other DNA viruses that
act in ways that one woul d expect to be effective
agai nst orthopox viruses as well, that being
i nhi bitors of DNA pol ynerase or cap nethylation
i nhi bitors. And John Huggi ns may address those
issues in detail, if you w sh.

We woul d propose | ooking with vaccinia at
nonkeypox in vitro and screeni ng assays and put the
reserve variola for critical evaluations.

Also to determ ne the therapeutic efficacy
of drugs that conme through that screen against
variola and eventually nonkeypox in a nodel, to
conplete the preclinical mcrobiological section of
t he new drug application and, of course, to maintain
a tech watch for potential new drugs, by that point

usi ng variola surrogates.
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And one nore slide.

(Slide.)

Okay. Actually, Dr. Esposito has given a
terrific overview of the devel opment of diagnostic
systens based on PCR. W are talking actively about
transplanting that capability to USAMRI I D or
el sewher e.

| would say just at the bottom here, after
devel opnent we feel that nethods nust be calibrated
for sensitivity and specificity using clinically
relevant materials, and also to determ ne our
di agnostic capability in artificial mxtures in
various orthopox viruses and variola m xed with
ot her potential BWagents. This again is a question
alittle bit different fromthe one which CDC has to
grapple wth.

Dr. Russell asked a question about
basically what is the sensitivity and specificity of
the nmethod, and that's a testable question.

We can get the answer easily, but we feel
nore confortable knowi ng what the limt of
sensitivity is of the PCR or whatever PCR capability
i s.

And | ast .

(Slide.)
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| just want to reiterate that all three

aspects of this proposal entail the use of variola
over a three-year period. The specific goal of each
project is to devel op confidence in other orthopox
strains through variola in future devel opnent
efforts.

We al so recogni ze that the potenti al
ram fications of the DOD facility working with
infectious variola at this point in tinme could be
very damaging to the reputation of USAVRIID, as well
to ongoi ng international negotiations regarding
nonproliferation.

The critical facet in the successful
execution of these proposal wll be active
col | aboration with our colleagues in the Public
Health Service, specifically the folks that are here
today fromthe maxi num contai nnent [ ab of the CDC.

That is a very broad overview of the
proposal that we would like to put on the table.
And if there are specific questions, | will be glad
to answer themor refer themto people with the good
answers.

DR. ASCHER: How inportant is the |ead
t hat we heard about on the prinmate nodel to this

whol e plan? And if you deleted that from your
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consi deration, would you be tal king about this at

al |l ?

DR. JAHRLI NG | think it is still

reasonable to go | ook at readily avail able primates.
We have virologic and i mmunol ogic tools that didn't
exi st back in the forties, when that study was
really | ast done systematically. So that it is
reasonable to think a nodel m ght be devel oped.

But | think that information you just
alluded to is critical. It looks |like there is a
very real possibility that a valid nodel exists.

DR. ASCHER: So that raises your
plausibility.

DR. JAHRLI NG  Yes.

DR. MAHY: Peter, where does this fit into
your priorities? Have all the other agents that
troops m ght encounter, for exanple, in South
America or in Africa and other countries where we
have a variola virus -- we have no vacci nes.

We have many henoratic fevers (phonetic)
now. | nean, a good job has been done with -- but
there are plenty of other viruses that need to be
| ooked at. | just wondered where this --

DR. JAHRLI NG  Okay. Well, that |ist, of

course, is always evolving based on threat
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assessnments and what have you.

| think the threat assessnents are
sufficiently credible that we have to seriously
consi der them and maybe nudge this agent a little
bit higher on our list of priorities.

It will have an inpact on other
requi renents, on BL-4 space. Sonmething is going to
drop off the bottom of the Ilist.

But my personal feeling is that the
evidence | have heard has been telling us or |eading
me to believe that maybe something does need to fall
off the bottomof the |ist.

DR. RUSSELL: MWhat is using BL-4, BL-3 and
4 capability now?

DR. JAHRLING. We have a big effort of
fuel a (phonetic) viruses, Marberg and ebol a
(phonetic), of course. W still have an ongoi ng
tech watch with the urana (phonetic) viruses.

Some of the Hanta virus work is still
requiring BL-4, that work going on in animals. W
al so have ongoing efforts with tick-borne
encephalitis virus. AmIl | eaving one out?

DR. MAHY: Congo-Cri nea?

DR. JAHRLI NG  Congo, yes.

DR. HALVORSON: Do you have an ongoi ng

CAPI TAL HI LL REPORTI NG

OO IO TY

(202) 466-9500




© o0 N o o b~ w N Bk

N N DN D NN P P PP PR
aa A W N P O © 0 N O 00 M W N —» O

89
effort in Congo?

DR. JAHRLING Yes. It's a sporadic
effort. There is nothing going on specifically
ri ght now with Congo, but there are -- actually,
that is the one that is in the wings waiting for
availability of --

DR. MAHY: We have just had the |argest
out break of Congo in many years, as you know, in
1988.

DR. JAHRLI NG Ri ght .

DR. MAHY: Thirty-five cases and fifty
percent death.

DR. HALVORSON: You have given us a list,
an appendi x of materials. Do you want to test it?

DR. JAHRLI NG  Those are the antiviral
drugs that Dr. Huggi ns conpil ed.

DR. HALVORSON: Could you conmment briefly
on opportunities within these?

DR. JAHRLI NG  John, | think maybe that is
one for you.

DR. HUGG NS: Ckay. Let ne introduce this
with alittle bit of why we think that -- we are
fortunate in a couple of things.

First of all, viral DNA ratification is

fundamental to the virus replication cycle.
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| nhibition of it clearly stops virus replication.

Qur advantages of the DNA cal |l ed al phas
share in common a nunber of conserved sites anpbng
all DNA replication viruses commonly designated as |
t hrough XI.

Of these, there is a separate agent area
call ed Region A, which is where the drugs bind. And
it shares no sequences with the human al pha, which
just neans that it doesn't hit the nornal
replication enzymnes.

And it is very honol ogous to herpes
si npl ex virus, which has been the lead virus in this
area. It in fact shared sequence honol ogy with HSB,
EBV and ot hers.

And in the critical areas of the binding
domains, there is essentially honmology with the A,
the 2-3 and the 5 regions, which are where the drugs
bi nd.

Therefore, the DNA replication for
vaccinia is inhibited by the sane cl asses of
conmpounds that work against HIV, for which herpes
sinplex is in fact the | ead.

Next one.

(Slide.)

Because of this, we have been able to | ook
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very rapidly to see that the devel opment of drugs

agai nst herpes sinplex, CW, VZV and EBV, is quite
advanced.

That means there are several conpounds
al ready approved for clinical use against herpes and
CW. And there is a |arge nunber currently in phase
two, phase three clinical trials.

The vaccinia and the variola DNA called
al phas al so are very close to each other. Ninety-
ei ght percent identities, ninety-nine percent
conserve changes, one del etion.

All of the critical areas, | through X,
are honol ogous between vaccinia and variola and
also in the critical A, 2-3 and 5 domai ns between
even HVS herpes. Therefore, the honpol ogy, even
t hough they are only 30 percent or so, nmean that we
have a very conserved area.

Next .

(Slide.)

What this has done has neant that a | arge
cl ass of conpounds working agai nst viruses that are
in clinical devel opnent by a | arge nunber of
phar maceuti cal conpanies are known to inhibit either
vaccinia or closely related anal ogs.

These include the acyclic guancic
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(phonetic) anal ogs, such as gancycl ovir (phonetic).

They include BVDU. They include a new drug call ed
HPMPC, whi ch has now been given the nane cydobovir
(phonetic) by Iliad (phonetic) Scientific, which is
in phase three clinical trials for CWw.

These conpounds, along with sone ol der
conpounds |i ke PAA and phoscarnate (phonetic) are
known to inhibit a number of animal nodels.

| think I will jump to a little bit of a
change on this thing, and that is to say that there
are sonme vaccinia ani mal nodels avail abl e using the
ski d nounts.

And here you see one of those conpounds,
HPMPC, which is in phase three clinical trials, in a
study in which you are | ooking now at the survival
of skid animals infected and treated for a period of
only five days.

And you can see the conparative control
animals, treating for only a five-day period with
i ncreasi ng doses, causes a significant increase in
mean tine to death. And treating on a tw ce weekly
basis for twenty weeks causes significant extension.

The ot her thing we know about this study
is the cause of death for those animals has not been

det erm ned, but they appear to die w thout vaccinia.
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So that may have sinply been a | aboratory
animal room and the infection that killed them

But if we go on and look a little farther
at that, looking at this drug, treating only for a
total of five days, the first five days of the
study, | ooking at various organs, liver, kidney -- |
have trouble reading the top one -- what you see is
that there is a significant inhibition in viral
replication for a significant washout peri od.

The drug probably washes conpl etely out
within a week. And you see that there is an
inhibition of virus replication followed by a sl ow
regrowt h.

This can be | ooked at even a little
farther. In this case, |ooking at prophylactic
treatment either at day m nus seven or m nus one
with 100 mlligrams per kil ogram per day, |ooking at
either a tail lesion score on day seven or el even,
where you count the nunber of tail poxes, or |ooking
at nmean tine to death, you see that in this case of
a single growh dose treatnent, you get a
significant increase in the survival of these
ani mal s.

The other thing we see is if you del ay
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treatnment in this nodel even out as late as six

days, you still get a significant increase in nean
time to death with this particular drug.

This is not necessarily being the best
drug agai nst vaccinia. This ends up being a drug
that for reasons that Eric likes to work on these
vari ous conpounds has been tested in a vaccinia
nodel .

Most of the drugs in this category have
not been adequately tested, and there is a whole
series of conmpounds that show activity here.

So what we end up with is, along with the
conmpounds you see in the first list of things that
are known to have vaccinia activity, you see
structural analog targeting this enzyme that are
also likely to have activity, belcyclovir,
pencycl ovir, gancyclovir.

In other words, there are a lots of
conmpounds in clinical devel opnment which certainly
fit into the category that inhibit the enzynme that
we are going to target.

There are other classes of those conpounds
to be | ooked at, but | think because of the clinical
devel opnent of these conpounds, this is clearly

where we would want to start.
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DR. ASCHER: Dr. Hal verson, was there

anything nmore? Did you have any nore questions
on --

DR. HALVERSON: No, no. | want to get a
sense of which of these that are com ng are new,

t hat are deriving, that have not been going through
a system

DR. HUGG NS: HPMPC is probably the newest
hot conpound for CW. What we end up with is a
spectrum of conpounds with increasing ability to
inhibit both the enzyme and with a little bit of
additional toxicity, although we now have cyclic
HPMPC, which is perhaps 50-fold even | ess toxic than
HPMPC and which may only need to be dosed weekly.

So that's a new conpound, and there are
even newer conpounds in phase two clinical trials.
Most of these conpounds have occurred in the | ast
five years and are now into phase two and three
clinical trials for either CV™M VSV.

Herpes, | think there is less effort on it
because CVM and now gancycl ovir has sort of tied
t hat market up. But certainly, these are being
devel oped agai nst sonme of the nore severe di seases
because there are market niches for them

DR. RUSSELL: How does their in vitro
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inhibitory capability conpare with the (inaudible)?

DR. HUGG NS: Those have only really been
| ooked at in a very limted case, but they appear to
be much better inhibitors; that is, in inhibition
assays, they can conpletely shut down viral
replication.

| think the viosem (phonetic) carbosones
had only a noderate to very weak therapeutic index
ratio. That is, there was a | ot of toxicity
associ ated. We had to dose themnearly to toxic
dose.

VWhereas in these conpounds, certainly for
CW retinitis and sem nated (phonetic), there's a
significant therapeutic index there.

So | think what we have here are conpounds
that not only inhibit virus replication very well,
but have a very wi de safety margin conpared to the
ol d conmpounds.

DR. ASCHER: And the anecdotal experience
with even acyclovir in chickenpox and zoster is very
good.

| don't think that that has been submtted
for licensure nodification, but once you license a
drug, of course, it's used for everything. But al

the referral cases we see of severe chickenpox on
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acyclovir.

And | think if somebody showed up in a
hospital right now in the United States with
smal | pox, they would get acyclovir for chickenpox.
And | suspect it would work.

We would really not have a clue until you
do some of this. But the indications are that it
shoul d wor k.

DR. CASSELL: John, would you like to nake
any comments related to the inportance of this area?

PARTI CI PANT: I n the whol e area of
orthopox virol ogy, we honestly think it is very
i nportant since we have a | aboratory and our program
is devoted to this area. | amsad that Dr. MsSs is
not here.

In the area of antivirals, we along with
ot her, have been in a concerted effort to develop to
antiviral drugs over the last 20 years. Sone of
t hese conpounds -- he's right.

The acceptability of these drugs is much
better than it was with RINP (phonetic) and with
ot her substances 20 years ago.

And the simlarity with the herpes
replicates is (inaudible) and would be worth | ooking

at .
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DR. RUSSELL: How essential is the live

variola virus to evaluating these?

PARTI CI PANT: | don't know. That's a good
gquestion. | think that vaccinia -- from what |
gather fromthe sequence data, it is pretty simlar

PARTI Cl PANT: There is 98 percent virol ogy

DR. RUSSELL: My confidence in the
expl anati ons of pharmacol ogi sts on node of action is
| ess than 100 percent.

(Laughter.)

PARTI CI PANT: But the node of action of
acyclovir, for exanple, or AZT or chain term nating
is pretty well worked out.

DR. RUSSELL: A node of action is.

PARTI CI PANT: A node of action.

DR. RUSSELL: Not the nmpde of action in
the live critter or in the virus cell interaction.
| nean, it's a lot better, | admt.

PARTI Cl PANT: But variola vaccinia --

DR. RUSSELL: In this case, you depend on
analogy in the other viruses, the vaccinia,
ectronelia and so forth and then have to extrapol ate
t hat and then convince then convince the FDA that

you were right.
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PARTI CI PANT: But basically, you are not

really --

DR. RUSSELL: | amjust making an

ar gunent .

PARTI Cl PANT:  Well, yes, but

it was kind

of an interesting discussion, because you are not

going to market it for smallpox. | nean, you

basically woul d want enough i nformation.

DR. RUSSELL: We didn't nmarket

par adosti gme (phonetic) for a nerve gas either

had a shitload of trouble using it.

(Laughter.)

We

DR. HUGG NS: Those letters keep com ng,

let nme tell you.

DR. ASCHER: John -- | mean,

sorry, John. You had not seen this before,

You had not seen this proposal in truth.

PARTI CI PANT:  No, | hadn't.

Brian --

t hen.

DR. ASCHER: And, Brian, had you seen it

at all, the proposal?

DR. MAHY: No, but | know that Joe has

And |

t hi nk

been here --
DR. ASCHER: Gail and | would like --
DR. MAHY: -- independently.

the -- | can comment on CDC s view on
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this --

DR. ASCHER: Yes.

DR. MAHY: -- which really cones into the
whol e question of priorities. Clearly, we want to
help DOD in any way we can, but we also have our own
priorities in relation to the P-4.

Wul d you like ne to go through these
ot her poi nts now?

DR. CASSELL: | think that would be good,
but could you maybe comment a little nore
specifically with respect the proposal that these
studi es be conducted over a three-year period?

DR. MAHY: Yes. | think the first thing I
would say is that | don't think -- | think there are
studies that we could do that m ght hel pful which
woul d not involve the use either of live virus or of
our facility.

And | would like to see -- and | think
am speaki ng also for JimHughes at the Center. |
think we would |ike to see a diagnosticator be
expended as much as possible so that -- we woul d
like to help to get that transferred to DOD.

| don't think myself that | would ever get
away from CDC with even getting approval for an

aerosolizing small pox virus infecting nonkeys with
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this, even if | had the facility to do that. I

really don't think I would ever get through our

ani mal people at CDC. It's very hard actually to
even do essential experinents with rabies and others
t hat we have to do. And | think that woul d be just
about unt hi nkabl e.

So then the question arises if DOD needed
to do this -- of course, they don't have access to
virus, and the question is how would the virus be
brought here to do such experinments?

| think that is alnmost unthinkable, also.

So we are in a difficult situation in terns of
saying, "Well, this is a great idea, Peter. Let's
get on with it."

(Laughter.)

We have two parts. We have a |l arger force
t han even they do here, but it's essentially simlar
in design. And we have two separate | aboratories.

We tend to work obviously with one agent
or with agents at a single time for the nost part;
so that with antivirus pol nory (phonetic) syndrone
wor k, which a consi derable amount of work is going
on -- we now have five different antiviruses pol nory
syndronme in the Western Hem sphere.

And there's a ot of work going on. W
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want to find out transm ssion in rodents. We want

to find out ways of dealing with this to elimnate
this, because is a donmestic problem which was on our
doorstep. It's dealing with -- but we don't work in
the same facility, for exanple, with ebola and

Mar ber g.

As | am sure you have seen, we have just
gotten another case of ebola from Africa, which has
been announced. We working with that virus. W
have a | ot of other things going on that require the
other facility.

Now, when we close down one, we have to
t hen decontam nate for two weeks. So we can nove
what ever experinents in one into the other, and then
we continue, finish that off and start sonething
new.

In the small pox work, the only tinme that
we grow smal | pox was the Garcia growth was at the
end of one of these decontam nating procedures just
before we -- we use them now to make these small pox
viruses -- so it is very difficult for nme to see
that | could put this as a priority at CDC over and
above many, many of the other things that we have.

We have quite a number now of new

arenavi ruses (phonetic) from South Anerica that we
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are trying characterize in fairly sinple terms. W

are working with the Yale group. W have Chuck
Ful | hosh (phonetic) from Yale, who is al nost full
time working with these various viruses, in
particul ar the Venezuel a henoratic fever and the
Brazilian henmporatic fever.

John Paul Gonzal es, a guy who actually

infected hinself at Yale, is with us at the nonent.

He is not going into DSL-4, but he is working
there. And we are very interested in characterizing
t hat virus.

So with all these things, | am not saying
that it could not be possible, but I think the type
of experinent we did would probably be nore limted
to something like sonething that John was talking
about, maybe | ooking at the effect of an antiviral
in growth cultures, | nean, that
sort -- | cannot conceive of experinents on aninmals
t hat we woul d be allowed to do.

DR. ASCHER: Be all owed on what basis,
Brian? Priority, space or the political issue?

DR. CASSELL: All the above.

DR. MAHY: That would be not political.
That would, | think, be the basic agreenment of the

animal use. | forget the name is exactly,
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but --

PARTI CI PANT:  Animal Care Use Committee.

DR. MAHY: Animal Care use Comm ttee,
whi ch basically has to approve any experinments that
we do on ani mal s.

DR. ASCHER: Well, that is a twist | had
not thought of.

DR. MAHY: Now, over and above all these
factors is the fact that CDC is being reduced at a
very considerable rate in order to nake a governnent
that costs | ess or works better.

So | amlosing -- we just lost nearly 20
percent of our staff. We may be losing 2 percent of
the staff each year for the next 5 to 10 years.

So that we al so have to then say: How
does this fit in with those four new hepatitis
viruses that we discovered | ast week, for exanple?
So there are many other priorities |ike that. But
over and above that, we also have to find noney.

And we can't afford these things.

DR. CASSELL: Ckay. | think Dr. Takafuji
has sonet hi ng.

DR. RAUCH. | don't understand the ani mal
use consideration. But apart fromthat, | think any

i npl ementation of DOD's research plans at the CDC
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really needs to engage Steve Joseph and David Sacher

(phonetic) or Joseph and Phil Lee.

DR. MAHY: Yes. You are quite right.

DR. RAUCH: It needs to be worked out at
that level. | nean, we could speculate all we want
to about it, but | think that because of the
political sensitivity of the issue, it really needs

to be worked out at that |evel, including resources.

| mean, everybody understands that you al
have your own domestic priorities. That's why it

needs to be worked out not here.

But now, | don't understand the animal use
DR. MAHY: | was referring specifically to
certain types of experiments. | wasn't referring to

-- if those are useful animal nodel, we could
investigate the interaction of a variety of their
uses. But there is one thing.

| do not think that (inaudible), either
smal | pox virus infection of nonkeys (i naudi bl e)
because of a particular scenario, it is not one
which is what they call (inaudible). And it is
certainly not one that could easily be got through.

DR. TAKAFUJI : Brian, | would Iike to nmake
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a few coments, if | could. There is no one nore

sensitive to ne in ternms of what is happening at CDC
and the cutbacks that you are sustaining.

It is devastating, and | am very nuch
appreciative of the constraints that you are
operating under.

One issue needs to be nmade explicitly
clear, and that is the small pox issue is not a DOD
issue. |It's a national issue.

And therefore, fromthe standpoint of al
| aboratories, regardl ess of whether they are DOD
col ored | aboratories or they happen to be in the
U.S. Public Health Service or whatever they are, |
think it's inportant that | aboratories need to | ook
at this as a comon problemthat we have to work
t oget her on.

So | would certainly encourage sone things
that Terry Rauch has already alluded to, and that is
that there is a need for a sense of cooperation as
we nove this project.

The second thing is that there are sone
projects that you have down in CDC that | suggest
maybe coul d be done up here at USAMRI I D. Because
the dilemma that | see us facing is noving the

Virus.
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We can't nove the virus for all the

political reasons that have been di scussed. And
that is a limting factor regardl ess of what we want
to do or not want to do or what you want to do or
not want to do. That is a reality that we have to
deal wth.

So in terms of the priorities that both
your | aboratory has, as well as the priorities that
our | aboratories have, | think we need to | ook at
aspects in terns of how two | aboratories could
col | aboratively work together on not only these
types of disease but the Hanta viruses, ban the
sidsoni o (phonetic) viruses and all these other
viruses that we need to cone to common resol ution
on.

So | through that out as an item of
di scussion. The fact that |aboratories cannot
address it is really not pertinent here. Wat we
need to do is get the board to address the issue of
what needs to be done.

And once we conme to an agreenment on what
needs to be done, then we can go fromthere and
deci de where is the | ogical place where it can be
done and how we can wor k together.

DR. MAHY: | think the issue here is
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getting a bit out of the debate. But the issue is

that I amcurrently, and all of us at CDC are going
t hrough a trenmendous process of cutting down.

We no | onger have any expertise to speak
of in corona (phonetic) viruses, param xa (phonetic)
Vi ruses.

We are cutting out lots of programs, parvo
(phonetic) viruses, many, many things which are --
the public health things which we are asked about,
we need to provide information.

And | am saying that within that, as | see
it fromny standpoint, this does not have a priority
t hat woul d nmake nme wel conme this proposal as
sonet hing that we need to do straight away. | nean,
this --

DR. ASCHER: CQutside of this discussion.

DR. MAHY: That is all | am saying. And
obviously, if it was agreed at the highest |evel for
national interest that we had to have this service
be avail able, then we would cut other things out.

DR. ASCHER: CQutside of this discussion at
our previous board neetings here at this institute,
we took tours, which indicated that Ernie's point
about getting together is absolutely clear.

BL-4 space is rate limting for the total
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Ameri can response to all these agents with new ones

com ng up every day.

And if there is any duplication or any
what ever going on, it really should be Dr. Joseph
and Dr. Sacher's goal to have this one conmon
facility for the nation.

And whether the CDC is doing work in their
facility or doing work in CDC s facility, however
that works, | think that should be a goal, unless
you are going to get nore space.

| mean, do you want us to recommend you
shoul d have nore BL-4 space because the country is
in a desperate shortage? | think we would do that
as well.

DR. MAHY: Well, certainly, as you know,
t he head of our special branch came from here. W
are in very close contact.

W do -- | think it is fair to say, Peter
we have a very close relationship in what we do. |
think the possibility of unnecessary duplication is
al nost out.

But in other respects, | would agree with
you. And | think NIH is considering it. But where
are your people, John? | nmean, your

peopl e --
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DR. JAHRLI NG | don't know that those

pl ans have been advanced nuch beyond the thought
st age.

DR. MAHY: We have just had our own
| aboratory axed by the deci sion.

DR. ASCHER: Yes. That's why | am aski ng.

| just want to get this on the table so we
understand. The FDA programis down, and yours is
next .

DR. MAHY: | nean, our entire |aboratory,
our new | aboratory for work has been cut by $40
mllion. So we have no -- and our current
| aborat ory where Joe works has been contam nat ed.

So we are having a --

(Laughter.)

DR. CASSELL: And the construction nonies
for NIH have just been cut by $73 million. And it
| ooks like that's pretty certain that that wll
happen.

Bud has had his hand up patiently now for
a long tine.

DR. ASCHER: OCh, I'm sorry.

DR. BENENSON: | wanted to raise a very
unort hodox question. Wy can't variola work be done

at class 3?

CAPI TAL HI LL REPORTI NG

OO IO TY

(202) 466-9500




© o0 N o o b~ w N Bk

N N DN D NN P P PP PR
aa A W N P O © 0 N O 00 M W N —» O

111
DR. ASCHER: That is what | wanted to ask

Erni e about a m nute ago.

DR. BENENSON: Yes. You don't have to be
[imted.

DR. ASCHER: W th vaccini zed personnel,
vacci nat ed personnel.

DR. BENENSON: W<th a properly set up,
tightly controlled class 3 facility and personnel
re-immuni zed, |1'd say, every year, you would have
absolutely no hazard.

DR. MAHY: In previous years, we had a
facility. There was a facility that had essentially
gone into disuse at CDC, which Joe was working in,
which was |ike P-30

It was a vacci nated people only facility
in which we could work with the virus. In fact,
what happened at CDC was when cane to try to reopen
that facility for this purpose.

We di scovered all the punps for renoving
the affluent had seized up, and everything was in a
mess. And we finally decided to nove the entire
operation in any attenpt to grow the virus into the
P-4 | ab.

You are absolutely right, but that is a

decision, if you like, nmade at the CDC managenent
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level. We consider it too risky to possibly expose

engi neers, sanitary workers, other people who are
not vaccinated to the risks of that type of thing.

It was a very different situation 10, 20
years ago. Now we have a | arge nunber of people who
have never been vacci nated before and who may cone
in contact with this. And the easiest way to deal
with it is to deal with it in D 4.

DR. ASCHER: What | asked Ernie was that
the Arny, or whoever built the facility at Dugway,
apparently a nodern version of this for P-3 work,
particularly for aerosols -- and I don't know that
that has to be discussed, but there is potentially a
possibility, if you foll owed Bud's agenda to talk
about that, it would have to be done with a | ot of
consul tation.

DR. BENENSON: But the Ilimting factor,
goi ng back to what Brian said earlier, is that we
can't nove the virus. That's the dilemm that
we - -

DR. ASCHER: Ri ght .

DR. BENENSON: Politically, we can only do
it in one place. That's the dilema that Peter and
| have tal ked about.

PARTI CI PANT: And that is not going to
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change either.

DR. BENENSON: And that is not going to
change. So we are stuck. |If we are going to do any
work, it has to be done at CDC.

DR. KRIKORIAN: But it doesn't have to be
done in P-4 facilities.

DR. BENENSON: Not necessarily, depending
on what the study is and what the risks are. But |
am not going to set your priorities and your
concerns, because your concerns are certainly valid
ones. There is an elenment of risk that has to be
addressed and has to be defined, because --

DR. MAHY: | certainly don't think that
the -- | personally do not think that any people in
CDC at managenent | evel would agree to work with
smal | pox outside of our P-4 facility.

| could be overruled on that, but | don't
think so, because that canme down fromon top to ne.

DR. BENENSON: Well, that is your
decision. You see, that is your internal decision.

DR. MAHY: It wasn't my decision to do it
that way, but | think it's --

PARTI CI PANT: | night point out that
trying to do an aerosol chall enge experinment at

anything |l ess than P-4 would be unw se.
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DR. KRI KORI AN: At Walter Reed, at | east

when | was there, | don't know, we inmunized
engi neer personnel and required them-- who had to
have access to restricted areas.

DR. BENENSON: You were not trying to
aerosolize at (inaudible) which is what woul d be
done at --

PARTI CI PANT: | have one concern here
because | have to sit in with the (inaudible) and
that is | would like to kind of redirect us back
towards the science. Wat we are discussing right
now can be discussed in other foruns.

But we have the scientific expertise here,
and that | think that's what we need to concentrate
on and trying to provide some scientific guidance to
t hose people who have to sit down and don't have the
expertise. | would kind of try to encourage you all
to turn back to that direction

DR. KRIKORIAN: Well, we are going to | ose
Brian, too, and if we don't get --

DR. MAHY: | think what we are talking
about, Debra, is that |ast section that was
concerned with what agency's responses are.

And | think that was the |ast issue | was

going to deal with before | | eave, because that was,
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| think, inportant for each agency to answer that

| ast page.

DR. ASCHER: Well, that is what we have
next. That's exactly where we are. |In fact, | have
both sets of responses, and that is what Gail just
menti oned to ne.

We are referring category three of the
guestions on a set of questions that nmpst of you got
faxes for. And Peter Jahrling has al so agreed to be
a resource for this discussion.

It is not a long list, and it is not
nearly as conplicated as the previous questions. |
wll read the questions, if you don't have them and
| have -- Brian, did you pass them out, or do we
have extra copi es?

DR. MAHY: We will pass these around.

DR. ASCHER: John, are you prepared after
these two to make your comments about some of these
i ssues of the three-part questions? Okay.

Well, let's read the questions and then
see if there are any concerns. W have handed out
your responses, and they speak for thenselves. And
then we will comment as we go through them

DR. HUGG NS: \Why don't | copy this?

DR. ASCHER: That's fine.
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And the questions are obviously: How

frequently has variola virus been grown in the U S

over the past 15 years for the purposes of research?

The DOD' s response, which you don't have,
it says, "Very infrequently over the |ast 15 years,
variola stocks were sent to CDC in 1981."

We had already heard that. And your
response was that the growth is only in 1980, 1981,
1984 and once in 1991.

Part Bis: Wat facilities now exist in
the US.? And the mlitary response is fairly
succi nct.

It says, "Infectious variola research nust
be conduct in BSL-4 biocontainment, gas-type glove
boxes or spacesuit labs. Only two such | abs exi st
in the U S., one at USAMRI I D and one at CDC."

And your response basically is the sane.
| see nothing in conflict at all.

See how recent changes in the threat
assessnent in infected plans and priorities for
research on vari ol a.

The CDC response is very short, "Plans and
priorities for research have not been affected by

recent change."”
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And the DOD response, obviously fromthis

norning and | ater discussion, is a little nore
det ai | ed.

It says, "Recent changes in the biological
warfare threat have generated a reassessnment of the
DOD posture agai nst orthopox viruses."

Three areas of concern were identified,
and the research proposal we heard, referencing
di agnosti c vaccine efficacy and chenot herapeutics is
then referenced.

| think that is consistent with the
presentati ons we have heard, both on the threat and
on the proposal.

DR. CASSELL: Could we ask Brian if he
woul d still respond --

DR. ASCHER: Yes.

DR. CASSELL: -- as C after this norning?
DR. MAHY: | would not see that there
woul d be any change at CDC. | nean, | think the

data we heard was interesting.

But | think the argunments which we feel in
terms of the need for live virus in order to respond
to such a threat | think remain somewhat simlar in
that if an attack or something occurs, we would not

turn to our live variola stocks. We do need to be
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ready with appropriate neasures, appropriate

vacci nes.

And obvi ously, we would isolate any virus
t hat appeared. That's our duty with any small pox
Situation. But | amonly speaking for nyself.

And | think it is sonmething which, as has
been said before, could be tal ked about at a higher
I evel in terns of the inportance of
the -- in terms of hard data that we saw. Nothing I
saw made ne feel that there was a need to start work
with |ive variola virus.

DR. ASCHER: D is fairly straightforward.

What plans do either of the facilities have using
t he present containment facilities for experinental
wor k?

We heard the DOD proposal that restates
that. And it is also referenced to a new cel
culture vaccine. And Brian's statenment is a clear
restatenment of what he said this norning, based on
the Garcia sequence and cl osing the | oop.

This is all fairly clear, | think. I
don't see any problem Any corrections or additions
since this was witten on anybody's part?

And then we have tal ked al so about what

| evel of priority do those responsible for the
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present containment facilities assign to

experinmental work? The two responses, again stated
by Brian clearly a few m nutes ago, are that it has
very low priority.

The DOD basically says it is one of their
t hi ngs they have to be concerned about, the sane
consi stent position.

And the | ast point, Brian, about a |ot of
this can be acconplished wi thout the live virus,
which I still think --

DR. MAHY: Right. | think it is
absolutely essential that we maintain a good
di agnostic capability.

| don't know how nmany reports we get, but
| think it was reported to the Septenber neeting
t hat about 170, 180 reports have been received by
WHO of smal | pox enmersion since the eradication and
have dealt with -- the vast mpjority tend to be
measl es or chi ckenpox, but there were also a nunber
-- | know Joe has investigated sonme bones and numy
pits and so on periodically.

It's very inportant that we have a
capability to continue to deal with these
possibilities.

DR. ASCHER: John, is your perspective
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simlar on these questions, or did you have anything

you wanted to --

DR. HUGG NS: | have nothing to add to the
gquestions that have been -- the five questions that
were |listed and provided. The NIH does not work
with variola and has not worked with variola for a
| ong tine.

We have no capability on the canpus that
woul d be conparable to the capability that exists
here in Atlanta. So we could not entertain even the
possibility of including the kinds of
experinmentation that Peter was tal king about.

I n just thinking about question nunmber E
that has been talked a little bit about here.
mean, | think that Peter's presentation at | east
made nme think a little nore about this issue to sone
ext ent.

And | think that one m ght want to | ook a
little nore seriously at validating whatever
surrogate nodel systens you are looking at in terns
of antivirals or other activities.

Sonme focus to animal work | think m ght be
a very reasonable thing to think about. Whether or
not that could be done soon or not, | don't know.

To what extent, | don't know either. I
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haven't thought that much about it. That is a very

much a top of ny head answer.

DR. JAHRLING  The | ogistics of doing that
ki nd of an ani mal experinment are very -- they are
not that form dable. W do that kind of experinment
all the time with -- it's just a matter of getting
clear.

DR. HUGGINS: | realize that, Peter. |
think it would be valuable just to know that the
tissue culture and surrogate systens that you are
wor king with have sonme grounding in a nodel system
t hat has some -- what do you think?

DR. RUSSELL: Well, there is no substitute
for validating nodels, if you are going to depend
mai nly on surrogate systems. And the problem of
course, with variola is you never can get through
honol ogy.

You either have to have a host with the
variola virus in whatever you are dealing with, or
you have a honol ogy between the virus and the host,
but it is not variola.

So you are stuck. And doing experinents
to validate all three arnms of that triangle are kind
of important. | have been trying to think about

sone of the experinents that are inportant.
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One of the things that worries nme is, of

course, threat assessnent, how do you validate it?
And we have depended traditionally on experinments
done either recently or in the past to help us
assess this very, very fragnmentary kind of
information that conmes through the intelligence
community. They get information, and nmuch of it is
experinmentally testable.

The question of the effectiveness of
vacci ni a agai nst aerosolized viruses is
theoretically testable. Politically, | have very
serious doubts whether it is even renotely possible
to test froma political point of view

The other one that bothers nme froma
t hreat assessnment point of viewis how the hell do
we deal with the issue of the virus with an
addi ti onal gene put in, a down regul ati ng agent of
some sort?

Coul d you even do that experinmentally with
nmonkeypox? Could you take -- or even ectronelia?
Coul d you even do those experinents with ectronelia
and get an idea of whether it changes the -- | don't
know. These are the biggest scientific questions
here --

DR. MAHY: There are groups beginning to
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wor k.

DR. RUSSELL: ~-- related to threat
assessnment.

DR. MAHY: Certainly Mark Fuller, | think,
is beginning to work with ectronelia and | ooki ng at
all sorts of things. But I think it could be --
it's possible that NIH could direct sonme of this
work to answer these questions.

DR. RUSSELL: Advisory commttees get
very, very anxious about genetic reconbination which
results in -- probably results in up regulating the
virul ence of any agent, whether it is a nouse agent
or a nonkey agent.

DR. RAUCH:. Phil, in many ways you j ust
restated the paper that Bernie Mdss and Billy
Yockl ey (phonetic) and others, some of their
arguments for not going forward with -- | nmean, it's
a --

DR. CASSELL: | was just going to say that
if you think that getting animal use clearance for
aerosolization of primates is difficult, |I think the
ani mal comunity, with regards to nousepox and a
threat to the animal colonies, would al so be of
great concern.

So it may not be as easy as we now think
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it is, | nmean, because this is not a trivial matter

in terms of containment either.

PARTI CI PANT: We had an ectronelia problem
and -- so | know that they are not anxious to go to

(Laughter.)

DR. RAUCH:. But politically it's a doubl e-
edged sword. | nean, you asked the question: WII
the current vaccine protect against aerosolized pox?

And that is a -- you can put that into an
experi nmental design.

You say politically you have great concern
with that.

DR. RUSSELL: | don't have a concern.
am saying that the political climte mkes it
incredibly difficult --

DR. RAUCH:. Ckay.

DR. RUSSELL: -- perhaps inpossible, to
answer the question.

DR. RAUCH: But on the other side of the
coin, if something were to occur in a BWscenario
and our vaccine doesn't work, think of the political
-- | mean, think of the political consequence of
t hat .

DR. ASCHER: One summary statenment here is
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t hat our approach today and in the next day or so to

cone up with a summary can identify, a, do we or do
we not have concerns about a threat?

And b, do we or do we not have a plan that
m ght be put in to keep us nore up to speed agai nst
that threat?

And | guess the purpose of presentations
today were to show us a version of that, which is
what are the concerns, what are the science and what
could we do?

And if we don't think there are any
concerns or we don't like the science, we should say
t hat .

But at this point, it does then add to the
peopl e who are negotiating at sonme |evel the fact
t hat we have concerns and the fact that we have a
plan to help resolve these concerns.

And it is sort of like the issue of Star
Wars, where we just continued to push and push and
push until the whole thing got so ridiculous to the
poi nt where the other side said, "W give up."

And at this point, having a strategy is
i ke having the fantasy of Star Wars. And at this
point, to have the Soviet or the Russians understand

t hat we have an organi zed approach, we have
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concerns, may help the future elimnation.

So they are not in -- they are sort of at
Cross purposes, but they could lead to the sane
answer .

DR. MAHY: | think one of the critical
i ssues here is what would be the effect of a
deci sion to destroy the virus, and what would be the
effect on the programthat may be going on. Wuld
it put pressure on that progran? And what are the
funds that are being used to fund it and so on?

| mean, the answer is you have an
i mhal ance at the present tine. You have a program
in one part of the world and not in the other part
of the world.

But | do think it needs to be wei ghed
carefully, and it is quite possible that renoving at
| east the virus at the political |evel would be a
consi derabl e advantage in reducing the activity.

If it isn't destroyed, then certainly
there is no reason why work should not continue at a
pace such as we have heard.

DR. RUSSELL: The current |evel of
scientific endeavor in this area is far below the
nati onal needs. \Whether or not the virus is

destroyed may affect the |evel.
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| could envision a decision to destroy

linked to a decision enhance the total |evel of R&D
directed at the issue in orthopox virus. And |
think that would be an interesting outcone.

My principal concern is enhancing the
total level of effort. The specifics | amnot quite
as confident about because what are the best
experinments to do kind of changes over tine.

And how to answer the question of either
i mmunol ogi ¢ protection or antiviral protection may
change in five or ten years.

If we have a mmjor programand if we can
use whatever politics allows us to use, the clones,
t he gene information, cellular experinments and so
forth, if that is allowed to nove or actually
supported in concomtant with the I evel of threat,
then | think that m ght be a good outcome w thout
argui ng about the specific experinents.

DR. HENDERSON: | think the decision has
to -- whatever you are looking at, there is a
background with this that at |east | have seen in
the last four years, that we have had a hei ghtened,
per haps tightening, concern about biol ogical
def ense.

DR. RUSSELL: VWhich has resulted in
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decrease budgets.

DR. HENDERSON: The difficulty is that we
have seen decreased budgets at NIH, at CDC, and now
projected for next year projected here is al nost

draconian in the biological defense budgets at best.

So we are | ooking ahead to possibly doing
things at the same time in the face of declining,
mar kedl y declining, resources, which is of great
concern. We would like to see it reversed, but
there is no evidence of this taking place at all.

DR. MAHY: And not hi ng happened when
budgets were better over many, nmany years.

DR. HENDERSON: Ri ght.

DR. MAHY: For ten years, there was any
wor k done in this area.

DR. RAUCH. | just feel that | need to
comment, however, that 1996 is a bad year, but it is
a bad year for all nedical research and devel opnent,
not just nedical defense against BWthreats.
Everything is going down, whether it be infectious
di sease, bl ood substitute work, whatever.

So bi o-defense did not take a
special -- any special reduction. It is a total

downward trend i n DOD
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PARTI Cl PANT: Yes, but as a matter of

fact, the 1997 and out-year program has been pl ussed
up last year. So there is sone enphasis added on.

PARTI CI PANT:  No. | think what | am
reflecting to is what Phil and | were briefed on at
the joint commttee.

DR. RUSSELL: Terry, you have to admt
that there is a dichotony between the budget
behavi or of the Departnent of Defense and the
argunments about the |evel of threat.

There is a disconnect there. | see that
di sconnect. Everybody here sees that disconnect.
And out -year budgets have al ways been di scussed as
fantasy budgets in any real terns.

DR. RAUCH. They are fantasy until they
cone into the year of execution, and then they are
real .

DR. RUSSELL: Right. And what has been
happeni ng --

DR. ASCHER: But | suspect that the
volunteerismunit of the FBI has al so got a 30-
percent cut, but that m ght change. And, you know,
it has to do with proper sal esmanshi p.

DR. RUSSELL: And while the general

mlitary threat to the United States is going down
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in terns of very large wars, |arge scenari os and

gl obal warfare, the threat of this kind of activity
IS going up.

And the budgetary response at the
Department of Defense just flat ass doesn't respond
toit. It doesn't reflect it.

So we have a big credibility problem here.

If the threat is so god danmm high, why don't you
put sone noney behind it?

DR. CASSELL: Well, I think the scientific
community would nuch better appreciate these
reductions if in fact you don't -- you not only have
a dichotony with respect to the increase in BW
threats, but just the new and energing infections
area in general and national security as far as
troop health is concerned, coupled with the issue of
antibiotic resistance and all these other really
crucial areas where the incidence is going this way
and the funding is going this way.

And it is oft conpounded because of the
decreases in funding, DOD, CDC and NIH in
particular, with respect to research and
devel opnent .

DR. RUSSELL: Yes. It is not a DOD-

speci fic phenonenon. Don't get us wrong.
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DR. MAHY: But would you not agree,

t hough, that if the decision was made to destroy all
of the remaining variola virus stocks in a verified
fashion in two places simultaneously, surely that is
going to reduce the threat far, far nore than

| eaving the status quo, which we have heard about
this morni ng?

DR. RUSSELL: An arguabl e point.

DR. RAUCH. Yes. | don't know if | agree
with that, Brian. | just sinply don't agree with
that. Nunmber one, it is not measurable.

DR. HALVORSON: This is not our decision
to make. | think we are wasting our tine.

DR. RUSSELL: We are beyond the science
here, fellows. W are getting off to sonething that
we were not charged to do.

DR. HALVORSON: We do have ot her questions
that we were supposed to address. Are we going to
get to these next?

DR. ASCHER: Yes. W are clearing Brian
because he has to | eave. And once we do that, we
wi ||l probably take a break for lunch. And then we
will continue on with our questions.

s Joe going to be here today?

DR. ESPOSI TGO Yes.
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DR. ASCHER: You will be with us the rest

of the day.

DR. MAHY: |If you are going to stay --

DR. ASCHER: Yes. Anything else you
wanted to say?

DR. MAHY: Joe can cope with all the
guesti ons.

DR. ASCHER: You know, it is conceivable
in one of our statenments we can nmake a generic
statement that there is a very big shortage in high
| evel containnent, and any experinments of this type
woul d cause a | ot of problens.

They m ght not have asked the questi on,
but we certainly can highlight it and add it to your
energing i nfections, that here is another exanple.

DR. CASSELL: But could we just clarify,
is it really the |ack of space or the |ack of
personnel to work in the space that is the nost
cruci al issue?

DR. MAHY: Currently, it's the lack
of -- it's both issues really, conmbined with an
extraordi nary increase in the nunmber of agents we
have to deal wth.

| mean, nobody would have said this five

years ago, but | cannot believe how much we are
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seeing. And whether it is due to the factors that

the Institute of Medicine report dealt with, such as
the increased contact with areas with increased | and
use, things of that sort, whatever reason, we have
nmore agents to deal with now

There are al so technol ogical issues. Ten
years ago, we were not over concerned about
hepatitis C. Now we have sonething we know is an
absolutely maj or cause of chronic disease.

We have no way currently of treating it.
We want to try to |look at possible therapies. W
want to inprove diagnosis. And now we have a whol e
| ot of other agents that are probably I ess inportant
but nevertheless are contributing to transfusion
hepatitis.

And in many, many areas |like that, these
are things that have cone out because of technol ogy,
but they need to be dealt with. And they affect
literally mllions of people worldw de every day.

PARTI CI PANT: So, Brian, the hepatitis
i ssue doesn't really rate itself in terns of the BL-
4, does it?

DR. MAHY: In ternms of the BL-4, | think
the -- | amtrying to be realistic. | do not

believe that give the fact that the U K. and many

CAPI TAL HI LL REPORTI NG

(202) 466-9500

OO IO TY




© o0 N o o b~ w N Bk

N N DN D NN P P PP PR
aa A W N P O © 0 N O 00 M W N —» O

134
other countries that want BL-4 to do this have

failed to produce anyt hing.

| think there should be a |ot nore effort
totry to get themin a nunber of places, and |
think we could certainly do with nore space. But we
woul d al so need consi derabl e resources and
per sonnel .

These are very expensive 24 facilities
that we have to keep going. And we virtually cl ose
-- we were at the point when we were going to close
t he MCL.

We threatened to close the MCL because we
had absolutely no staff. The |ast couple of people
who worked on the antivirus went into buy-out. And
we were then given sone new positions.

But for over six nonths now, we have been
trying to get OPMto fill those positions. W don't
have a single person hired, and that is another
story that I don't want to go into.

But, you know, we are in a crisis point.
Pierre Lone (phonetic) is about the only person now
working regularly in -- and he is going off to the
| vory Coast to | ook at this ebola situation in a
coupl e weeks.

When he | eaves, there is only one person

CAPI TAL HI LL REPORTI NG

OO IO TY

(202) 466-9500




© o0 N o o b~ w N Bk

N N DN D NN P P PP PR
aa A W N P O © 0 N O 00 M W N —» O

135
on hand to run the |lab and so on. W are absolutely

on a shoestring.

And there are lots and lots of things we
are being asked to do. We want to help DOD with
their things. W want to help Yale and the other
groups.

DR. ASCHER: But you have to air this out.

The public perception is that you have this trailer
that you can dunp in the mddle of sone city in
California, and they spent nore on the sets for that
novi e than woul d cover your budget and USAMRII D for
one year. What was the cost? $25 mllion.

DR. MAHY: We did get a visit from Ted
Turner. He came to see us earlier this week, and he
is certainly interested in hel ping and naybe naki ng

anot her novi e.

DR. ASCHER: Maybe politically Congress
has to hear that that is a fantasy and it is not at
that level, and it is a real problem

DR. MAHY: Well, we have had Congressnen
in the |last two weeks, and they basically said,
well, there's nothing they can do about it. This is
not the tinme. It is cut, cut, cut and so forth.

| mean, much nore than the BL-4, we would

like to retain the |ab that was already pl anned,
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whi ch was going to rehouse our virology. That has

all gone by the wayside, so -- | amonly trying to
be practical.

And | think unl ess one can inmagi ne these
t hi ngs, the days of research are probably very
different fromwhat they were. The fifties and
sixties was a great expansion. Everybody saw the
great idea, biological research was wonderful .

Now | go to a university -- | was in
Lexi ngton a couple of weeks ago giving a |ecture,
and half the staff have no grants. | nean, they are
trying to work -- | nmean, it's appalling. Every
university you go to, the people are totally w thout
funds.

They point at John, of course, but, |
mean, it's not John's fault. There are just not the
facilities around.

DR. CASSELL: Just to add sonething to
that, a couple of weeks ago | attended this
| eadershi p exchange at OSTP. In fact, we were told
t hat over the next five years, the conplete R&D
budgets to the universities is predicted to decrease
by 25 percent.

And | was not too disheartened until Neal

Lane got up at the end and said, "And we have no
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reason to believe to believe that this won't occur."

DR. ASCHER: And that's not --

DR. CASSELL: And that's the last --

DR. ASCHER: That's not a version of noral
hi gh ground. That is a national position of
weakness, vis-a-vis the other folks in this
di scussion. How do they perceive that?

DR. RUSSELL: The big political decision
that is going to have to be made is the value of the
noral hi gh ground comrensurate with the technical
| oss or the technical ability related to retaining -

DR. ASCHER: But the other guys say the
moral high ground is just because our whole
infrastructure for bionmedical research is

col | apsing, and we just folded, or we have anot her

strat egy.

DR. HALVORSON: But the contact | have had
with Russia -- and | am sure everybody
else -- they are in a disaster situation with regard

to their science.

DR. ASCHER: Right. Theirs is collapsing
faster.

DR. HALVORSON: | mean, we think it's

terrible here. It is a calamty there.
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DR. ASCHER: That's right.

DR. HALVORSON: So if they are going to
sustain a scientific community that is going to be
able to do things that will worry us, they are doing
it in the face of losing their people, of |osing
t heir funding.

DR. HUGG NS: But, Harlyn, they may have
made the decision that BWwarfare is sort of a cheap
way of establishing --

DR. HALVORSON: They are not putting noney
into big mssiles and atom ¢ weapons anynore.

DR. ASCHER: That has al ways been the
case, John. It is the nost cost effective
form - -

DR. HALVORSON: They have a few nickels
| eft over for other --

DR. ASCHER: Absol utely.

DR. HALVORSON: It's a poor man's weapon,
and they are poor. So are the Iraqgis.

DR. ASCHER: | hope Harlyn is right.

DR. HALVORSON: Well, in the long run
they are going to have to be able to deal with
techni cal problenms that involve even biol ogica
war f ar e.

DR. ESPOSI TO: The view of the nost
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i nportant question is born in the article in Science

by Bill Gotlick (phonetic) and the subsequent
article by Roytzman Nadell (phonetic), which point
to the inportance of determ ning the pathobi ol ogy
and the way the virus evolved to overcone the inmune
system

That's a key to future diagnostics, to
future public health benefits and the
advantages -- and that's what weighs in the
advant ages and di sadvant ages of keeping the virus.
And on the other hand, you have the risk in that
equati on.

So basically, in ternms, then, of the
pat hobi ol ogy, sone things need to be | earned. For
exanpl e, what we were doing with tunor necrosis
factor receptor, what the Novo-Si birsk Laboratory is
doing with the interferon gamm receptor and ot her
poxvi ruses, what pox virologists are doing to | ook
at all these cytokine response nodifiers.

That is right now one of the hottest areas
in poxvirology. The second area, which Dr. Mss has
an experinent going on, is to define the host range
specificity of poxviruses.

What are the factors involved in

determ ni ng the host range? So host range and
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virul ence al ways have been the key scientific

guestions regarding poxviruses and virtually all
viruses, | think.

So that -- and fromthose, you devel op
practical applications, such as |learning how to
di agnose, | ook at what aspect of the imune system
we are going to do to diagnose this, |ook at what
aspects of virologic aspects can we |look at to
di agnose this, and by understanding the biology of
the viruses where we |lead into those practical
applications that | ead to vacci ne devel opnent, as
wel | as diagnostic devel opnent.

So that was the scientific argunment for
havi ng a need for the authentic gene products,
because what we can craft by biotechnol ogy today nay
have to have a little bit of tuneup by know ng how
these proteins interact with each other in terns of
even if it was kept, and once we reached that one
burni ng question that's going to be a great boon to
sci ence, then maybe we woul d be able to ask that.

On the other hand, there is the risk
assessnent of having it.

So those were the two i ssues that |ead
into the scientific research that's going on.

DR. CASSELL: And if you had a --
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DR. ESPOSITO O the research proposed is

the risk aspect.

DR. CASSELL: And if you had a suitable
ani ml nodel where you could actually address the
question of pathogenesis, what would be your
recommendation as far as proceeding with the
st udi es?

DR. ESPOSI TO. Well, Professor Fenner
argues that ectronelia, which is probably -- and he
studi ed that virus nmuch nore than | have in terns of
its phenotype and what we are | earning now about the
genonme organi zation of ectronelia virus, that that
is a suitable, reasonable | aboratory nodel for
| ooki ng at the biology of poxviruses in general,
particul arly orthopox viruses.

We can make assumptions fromall of this.

For example, antiviral drugs. | think if they are
focusing a DNA pol ynerase, which has 98 to 100
percent identity with smallpox virus DNA pol ynerase
and these antivirals then, for exanple, could
probably -- you are going to get -- in a nouse nodel
system you are going to pretty nmuch get an answer.

Of course, what you are not going to get
answer in those studies is the dosage that you have

to use in a human to have the sane effect as in a
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nouse.

So there are ram fications, which I am not
an antiviral person to know how you can transl ate
fromone systemto the next in that regard.

DR. ASCHER: One thing | have not heard
di scussed is that Brian's presentation and you sort
of indicated that the work with the agent had really
sl owed down and had sort of been phased out in a
clearly stated way.

And that's actually been nore clear than
the plans for destruction, which have sort of
fl oat ed.

But if anyone wants to know what you have
actually done or been doing, it's clear. So one of
the questions is: Could we say that a noratorium on
research with the virulent organi smbe a strategy
for a period of time? 1In other words, make it clear
that we are not going to work with it. That has
never really been stated.

You have done it, because you have said
what you are doing and not doing. So everyone
knows, but it has never been stated as an outcone,
that we are not going to work with it, period.

And let's see if the other side will agree

with that, and then get that verified. And the next
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step is you destroy it, but you destroy it then

after you decided that scientifically there is no
point in resurrecting it later to conpare with
ectronelia or to do anything el se at sonme point.

DR. ESPOSITO Well, there is a scientific
community of pox virology which is out there, which
is, you know, 150 to 200 people that make their
i veli hood working on and understandi ng poxviruses,
per se.

DR. ASCHER: But a noratoriumon variola,
"' msaying, on working with it at all.

DR. ESPOSITO But for a long tinme they
have | ooked at the virulent organismas -- what they
are asking in their systens is basically -- in the

back of a ot of that science is what is happening.

| mean, | would have a hard tinme thinking
that you are going to convince Dr. Sanderchev
(phonetic), who may be, for exanple, trying to
devel op a biol ogi cal conpany or sonmething |ike that,
that you are going to be able to have a noratorium
on that.

DR. CASSELL: John?

DR. LAMONTAGNE: Well, | nean, | would add

to what Joe has said and naybe some of the coments
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that | heard from Dr. Barnus (phonetic) the other

day when | talked to him about this neeting.

As many of you know, Dr. Barnus has
expressed the view that he is not in favor of the
destruction of the stocks.

And in the conversation with ne, he argued
that it would be useful, again along the |lines of
t he argunent that Bernie Mdoss and ot hers have
written about, that with the sequencing informtion
that is now available, it is theoretically possible
to start thinking about constructing transgenic
nodels in mce, for exanple, that m ght be closer to
t he human t hinking as the nore anenable to a certain
popul ati on.

DR. CASSELL: And using the skid hues
(phonetic) to ask the epidem ol ogi ¢ questions, and
that would be a very powerful conbination.

DR. LAMONTAGNE: Exactly. And he believes
that this kind of information would be | ost w thout
the ability to do that work.

DR. ASCHER: But on the other hand, it's
clear that that is not going to get funded and is

not going to be done under the current constraints.

So to justify continuation of keeping it
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t hough research is not going to happen is not truly

clear as an outconme. W should not cone out of this
meeting recomendi ng research that we in our hearts
know i s not going to be done because there is no
noney or no space.

DR. CASSELL: But it could be done in the
intramural program in terms of the transgenic mce
and contai nment and plastic done isolators, | nean,
you have a much better chance of containing that
than a | ot of other things one m ght choose to do.
So | would see those as being very feasible
experinments.

DR. LAMONTAGNE: | am not sure |
understand why it would not be done.

DR. ASCHER: W have no BL-4 space.

DR. CASSELL: But you don't need it for

this.
DR. ASCHER: For working with variola?
DR. CASSELL: In plastic done isolators?
DR. ASCHER: Oh, you sure do.
DR. CASSELL: O stainless steel
isolators? | nean, that's --

DR. ASCHER: What |I'mtrying -- is not
have it blow up in our face |ater on, where we are

tal ki ng about a research agenda, and it's just pie
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in the sky because it isn't going to happen, because

t hen peopl e cone back and say that this bal oney.

And that's is what | read in that one
article, to say it is great to justify, but you had
better put it in your funding line to get ne to
believe it. And | don't think we heard today that
anyone is putting it in their funding line.

DR. RAUCH. Well, you know, people at
USAMRI I D cane up with a three-pronged research plan
at our request. O course, whether that gets full
fundi ng behind it is another question.

| mean, the departnent is going -- ny

departnent is going down the road of addressing this

research plan. |If we didn't have an attention of
funding it, we would not have asked for it. Okay?
Now, | can't sit here and tell you that I
am 100 percent sure that this plan will be fully
funded next year. | nean, | can't --
DR. ASCHER: | just would like to

associate the two so we don't necessarily justify
keeping it for the purpose of a research plan that
doesn't happen.

We can tal k about what research agenda
remai ns, what key issues could be addressed in the

future. And we could say that prior to destruction
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t hose things should be addressed, and then you can

go out for funding or not. And you nmake your
deci sion on whether it gets high enough priority.

The two are |linked together, and we don't
end up keeping it three years while you don't fund
it. It sort of makes sense. And then people wll
deci de how serious they are about the issue.

| mean, it's put up or shut up. You
either do the research, or the thing is going to go
down the toilet. And that's not a bad a strategy.

DR. KRIKORIAN: | think for this
di scussion, it would be better froma political
perspective if we tried to elimnate the concept of
funding and say the world -- it is an ideal world,
and if the research needs to be done, it would be
done. And let's prioritize it fromthere and go
forward, for the sake of the discussion.

DR. RAUCH. | nean, | don't want anybody
to wal k away fromthis nmeeting thinking that DOD put
together a research plan w thout the intention of
fully funding it. That is not the case.

DR. ASCHER: Right. But there are two
| evel s of things. | guess what | am saying is that
Joe outlined very, very basic issues about the

bi ol ogy of this virus that are worth know ng | ong
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term

| agree conpletely. And so in our
statenent we would say the big picture issues is the
pat hobi ol ogy of this prototypical human infectious
di sease is a very interesting problemand is worthy
of further consideration.

It is also the short-term goal that our
study of antivirals is a goal, and you would have to
then just list themall. And dependi ng on what
| evel of funding you could get, you could choose
fromthat |aundry |ist.

Once you have satisfied everybody that you
have done everything that is appropriate, you stop.

And maybe you never get there.

DR. CASSELL: It seenms to ne that the
things that are readily apparent is that a strong
programin conparative pox virology is certainly
war r ant ed, based on everything that we have heard
today. And what | have also heard is that those
progranms have been declining with declining funds.

And al ong those |ines, John, what woul d be
the status of progranms in conparative virology
today? Do you know, as far as nunbers of
i nvestigators and having trained expertise in this

whol e area of pox virology, what we are talking
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about ?

DR. LAMONTAGNE: That is a very difficult
question to answer, Gail. | can tell you that on
t he perspective on the M crobiology and I nfection
Di sease Division that I amthe director of, our
| evel of nunmber of projects that we support is
st eady state.

It's at about the sanme |evel now that that
it was | ast year, and that's about 1, 455.

We do not foresee any dramatic growth in
that. There is a lot of interest in pathogenesis
and in conparative virologic problens. | think
within the intranural program Dr. Mss, as Joe
pointed out, is interested in sone of these
pat hogenesi s questi ons.

And it's quite plausible to nme that
soneone will come up, now that they have a | ot of
sequence information, with sone cl ones perhaps,
genes that m ght encode for the receptor for pox
viruses and m ght start trying to express that gene
in transgenic mce or in other nodel systens. And
suddenly, you woul d have devel oped the possibility
for evaluating for antivirals, for exanple, much
nore rapidly than you had ever in the past.

So all of these things would affect at
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that particular point in tim the decision as to

whet her or not resources should or should not go
into that particul ar project.

| don't know whether that answered your
question, Gail.

DR. CASSELL: But just guessing the
nunbers of individuals actively working in the area

of conparative pox virology right now extramurially

woul d be rather small in conparison to that --
DR. LAMONTAGNE: | think it's relatively
small. | think that there are probably ten groups

in the U S outside the federal groups that are
wor ki ng in pox virology today.

DR. ESPOSI TO. We have an international
poxvirus neeting, and we get roughly 150 people. So
that is principal investigators and their main post
-- so | would say worl dwi de, we are tal king about a
coupl e of dozen, maybe three dozen, | aboratories
that are doing poxvirus research

DR. CASSELL: Three dozen worl dw de.

DR. ESPOSI TO. Two or three dozen
wor | dw de.

DR. ASCHER: So this group could easily
make the statenment that concern about support for

conparative pox virology is felt and that it should
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be attenpted to be maintained at sone |evel.

DR. ESPOSITO We have a neeting com ng up
in 1996.

DR. RUSSELL: One of the things that
occurs to nme in this is, is the prom se of the
chenot herapy option sufficiently val uabl e?

| have the highest |evel of skepticism
about viral chenotherapy to start with, but we still
have to ask the question: 1Is it sufficiently
valuable to really fully exploit it to the extent
t hat we can before destruction?

DR. ASCHER: You kept hearing nme say it
about what | think would happen. We even nentioned
at the break the possibility of proposing such a
study in collaboration with the folks in Russia as
sort of a key public health issue, independent of
t hreat or anything about that.

DR. RAUCH. Alnpbst as a condition to fully
exploit whatever is in the inventory in
chenot herapy, to maxi m ze any possible options and
produce a set of downstream | eads.

DR. ASCHER: And, of course, if one of
t hose really panned out, |ike acyclovir was a
winner, it would really defuse a | ot of the other

issues. In fact, it mght conpletely defuse sonme of
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t hem

DR. RAUCH: It would sure make a | ot of
peopl e sleep better if you had a --

DR. ASCHER: It m ght be a good foot in
t he door.

DR. RAUCH:. -- good agent.

DR. ESPOSITO Not only antivirals. |
woul d like to make one comment that one thing that
we have noticed with the tunor necrosis factor
receptor is that rabbit anti body that we made
agai nst that bacterial -expressed protein well
neutralize poxviruses that produced that protein.

So it has potential for a post-exposure
prophyl axi s.

DR. RAUCH. |Is that a possible
i munot herapy, as it were?

DR. ESPOSITO It has -- in addition to
| ooking at antivirals that target the DNA
pol ynmerase, the potential for this as a post-
exposure therapy is real.

DR. ASCHER: | mean, that is hot in cancer
now, and that is hot in other infectious diseases.

DR. RUSSELL: The nature of that says you
have to test it against the variola gene in sone in

vitro.
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PARTI CI PANT: At sone tinme you woul d,

unl ess you made a vaccinia that re-stressed it,
right?

DR. ESPOSITO. Well, we don't know what
woul d happen to that vaccinia. W are suggesting
this protein is part of the receptor you are talking
about, so | don't know.

PARTI CI PANT:  Well, I think it is kind of
a catch-22 in sonme ways.

DR. ESPOSITO. Yes. | nean, the test
system for the TNF receptor is hands-down canel pox,
oddly as that sounds. There are only two am no
acids different in the protein, and it has
essentially the sane activity as the small pox one.

DR. CASSELL: And the gerbil pox.

DR. ESPOSITO  So theoretically -- no.
The gerbil pox is not.

DR. CASSELL: It's not? Because it was
close in everything else it |ooked |iKke.

DR. ESPOSI TO  Gerbil pox turns out to be
an unfortunate story, because what we are seei hg now
with our HA and our TNF receptor sequencing is that
it looks like the earliest stocks of gerbilpox that
we can find are cross-contam nated with vaccinia.

And | think we are going to have to
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elimnate that until -- | have called Professor

Dunbi Il (phonetic) in South Africa, |ooking for the
real nctcoy.

DR. BENENSON: When you are responsible
for a ward full of patients with small pox, or when |
was, the best thing | could do, the only thing I
could do, was assign a pretty nurse to the ward.

If I had any drugs that had a prom se of
activity that was nore acceptable to the patient
t han Marberg, | would have had a happy day.

So that the need for a drug, if we
consider that there is a threat which was due, |
t hi nk, having a drug avail abl e makes a trenendous
di fference.

DR. ASCHER: And it has the herpes gene
and the herpes product, and it's a DNA virus. |
can't inmagine --

DR. BENENSON: It can cure |ots of other
t hi ngs at the sanme tine.

DR. HALVORSON: But if you are going after
a very fundanental nmechanism as we heard earlier,
do you need the virulent strain to do the screening?

DR. ASCHER: No.

DR. RUSSELL: No, but you have sone real

need for reality testing.
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DR. HALVORSON: And then you are through.

DR. RUSSELL: And they you are through.
But at some point, you need to test reality. You
have this three-pronged heterol ogy problemunless
you have sone reality testing.

DR. ASCHER: Hopefully, if you had a
paral |l el devel opnent of your surrogates, your other
pox virus for your antivirals, and then you did a
one-time validation in the chall enge nodel, aerosol
or otherwise, with variola, you m ght make a case.

At that point you no |onger need it
because you have validated all the other nodels, the
surrogates for all of the further antiviral
devel opnent.

And that would be a judgnment call, based
on how clear the results are. And if they are very
clear, it knocks it out in tissue culture of
nonkeypox or --

DR. ESPOSITO. Yes. Wthout a
pat hogenesis study in the nodel system you don't
know that that's a valid nodel system You are just
presum ng that a nonkey is going to be a valid nodel
system

DR. ASCHER: Right. You have to do the

experi ment.
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PARTI CI PANT: There is no such thing as a

one-tinme experinment.

DR. ASCHER: Well, that's the problem
That's what |'m sayi ng.

DR. ESPOSITO  You can't do that with a
one-tinme experinment to determ ne the pathogenesis of
t he di sease.

DR. ASCHER: So what was your answer,
Phil? You asked the question. Do you think it's
worth it, the chenotherapy? It's pretty attractive.

DR. RUSSELL: | am bal anci ng ent husi asm
for an answer with ny skepticism about viral
chenmot herapy. | think on the bal ance you have to
say -- | still don't know.

PARTI CI PANT: Acyclovir works pretty well
on herpes and encephalitis.

DR. RUSSELL: What?

PARTI CI PANT: Acyclovir works pretty well
on herpes and encephalitis.

DR. RUSSELL: Yes. It is a lot slower
di sease. You know, it's an experinment that really
has to be done. But it seems to nme that there is a
conpelling reason to do a set of experinments of
t hese drugs.

Now, whether you can jury rig the system
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and do them wi thout nmore than a very small amount of

work with the live agents, you are not -- you al ways
get down to the final reality test.

You al ways get down to the issue of -- you
don't want to test a drug after you have a ward ful
of patients. You really want to have a |l ot nore
confi dence.

You are tal king about stockpiles. You are
tal ki ng about other kinds of issues here.

DR. ESPOSITO  Well, no pharnaceuti cal
conpany is going to take the risk of producing, of
manuf acturing the product.

DR. RUSSELL: |If they get paid for it,
they will manufacture it. But you really -- you
have to have a really valid scientific basis for
stockpiling an agent agai nst a contingency.

And to do that without a test against a
live agent at |east at sonme point in the devel opnent
process is very problematic.

DR. ASCHER: | guess back to my earlier
comment, the issue of declaring a noratorium on work
versus destroying the virus, a statenent that cane
out with clearly stated priorities for possible
continued research would then tell everybody what

may or may not happen.

CAPI TAL HI LL REPORTI NG

OO IO TY

(202) 466-9500




© o0 N o o b~ w N Bk

N N DN D NN P P PP PR
aa A W N P O © 0 N O 00 M W N —» O

158
And anyone could then | ook at that |i st

and find out what is or isn't going on at any point
in tinme.

And then there is no question about
pl ayi ng ganes, you know. |[If they call up and say:
Ckay, you tal ked about basic pat hobi ol ogy of
poxviruses. Are you working with variola now? You
say: No, |I'm not.

That could be nade public. But it is
still a worthwhile, long-termreason to keep it, one
of many. There are also a nunber of reasons to get
rid of it. So we just line themall, and people can
deci de based on adding the factors together.

DR. ESPOSI TO. Well, those two science
articles basically did that.

DR. ASCHER: Yes, except there are
m stakes in there that we need to get straightened
out, like a mllion will die if it escapes from your
lab. We just have to get sone of it clarified.

DR. LAMONTAGNE: Can | just ask a good
question? Joe, if you ook at the existing systens,
| mean the ones that Dr. Fenner tal ked about, for
example, like the ectronelia in m cepox and nonkeys
and canel pox that you mentioned, how faithful are

those as surrogates for variola in humans?
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And could one learn, as Dr. Fenner argues,

fromthose experinments rather than using variola as
the test systenf

DR. ESPOSI TGO Hi's argunent and --

DR. LAMONTAGNE: How transl atable are
t hey, in other words?

DR. ESPOSITO | amtrying to think of an
experinment that I know of that was done and
publ i shed where it wasn't translatable, and | can't
t hi nk of any. Maybe --

PARTI CI PANT: The virology is
transl atabl e, but that doesn't neet the regulatory
probl ens that you are going to face.

DR. ASCHER: \hat, getting acyclovir
approved? It is approved.

PARTI CI PANT: Well, because the strategy
they are tal king about, Phil, is --

DR. RUSSELL: 1Is it approved for use

in --

DR. CASSELL: Mousepox?

DR. ASCHER: There would be no
restriction. |If the conpany is going to sell it for

t hat purpose, they would have to qualify it. But at
this point --
DR. RUSSELL: You just answered ny
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guestion. Can the Defense Department stockpile it?

No, because the conpany can't sell it to themfor
t hat purpose.

DR. ASCHER: Well, that is a true --

DR. RUSSELL: | amhere to tell you there
are regul atory probl ens.

DR. ASCHER: That is a key point.

DR. RUSSELL: Big time regulatory
probl ens. And we have been in that big do-do, and we
need to recogni ze that we are going to be in it
agai n.

DR. ASCHER: And that's one of the reasons
to find out. That's one of the reasons to find out
t he answer to that question.

Very inportant, because if we assune it
happens and assunme that there is going to be enough
of it hanging around the | ocal pharnmacies, forget
it.

DR. RUSSELL: Yes. |If you are talking
about a chenot herapy option to neet the contingency
requi renments for terrorists or what have you, you
are tal king about having sone validated approval for
t hat product for that purpose. Oherw se you get
into trouble.

Now, how you are going to get validated
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approval, I don't know. There is a question: Can

you do it on the basis of nopusepox? You would be
setting one hell of a precedence. | will tell you
t hat .

DR. ASCHER: Can you think -- we have al
taken the pretest, | think, of these questions. |
have the answers, and | only m ssed one. And it was
the nost inportant one, so that's a problem

But we have back from CDC -- | think
everyone has a copy -- and | have from Peter
Jahrling some draft responses. Phil Russell has
al so typed out responses, which he is going to be
listening and will be the starting point for our
witten response.

So he has an electronic version. |It's
better because then we are not giving back the same
answers that we got from our people.

We need to make however many of those, 10,

12. And we can still start because the first one is
fairly easy. Then we will bring themin as they go
al ong.

There are short answers and there are |ong
answers. W are starting on key questions, |.1.,
Re-energence. |Is three a risk of that in addition

to the possibility of covert or undi scovered
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| aboratory stocks. Viable virus m ght exist in

natural reservoir.

The answer is yes, and they concur in the
t heoretical possibility that preserved corpses from
cold storage or other storage, it's
possible -- they both reflect to date that this has
not been done successfully.

And the mlitary reflects concern that
this is a possible line of investigation that m ght

get confused with other work in other parts of the

wor | d.
DR. CASSELL: Can | ask a question of Joe?
DR. ASCHER: Yes.
DR. CASSELL: It may be naive, but using
your new, nost sensitive techniques, |ike your Eliza

or also PCR, have you screened various popul ations
around the world? Are you using these re-agents?

DR. ESPOSITO No. These are manuscripts
that are just being accepted for publication. W
haven't had real world experience.

Well, we had sone bones from a Monangahel a
| ndi an preserve that was in the Carnegi e Miseum
And an archeol ogi st asked us to test these, which
turned out negative. But

that --
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DR. CASSELL: So in terns of the database

as far as negatives in which you woul d have been

| ooking at specificity of your test, how extensively
has that been eval uated using actual clinical

speci nens?

DR. ESPOSITO  Well, we have done clinical
speci nens that are in the repository, all that are
avail able. Mst of the stuff is tissue culture
grown in virus. There a couple of dozen clinical
specinmens in there, and the test worked very fine on
t hat .

As well, Dr. Shchel kunov has the
technol ogy do that, and | presune that he would go
back to that material fromthe permafrost that was
antigen positive and try to PCR fromthat.

When | was there a few years ago, | saw
t he videotape, also. And the idea was that they had
seen antigen but were not able to grow virus. Now
he shoul d have that technology to | ook for virus
DNA, but apparently there is no virus in that
mat eri al .

DR. CASSELL: So if there were --

DR. ESPOSI TGO The finding of DNA doesn't
mean there is live virus there.

DR. CASSELL: But if there were an
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avirulent strain, conpletely avirulent, but out

there, we wouldn't have | ooked for it using your new
t echnol ogy.

DR. ASCHER: Are your scabs culture

positive?

DR. ESPOSI TGO  Oh, yes.

DR. ASCHER: Now, 1995.

DR. ESPOSITO We didn't grow the scab
mat eri al .

DR. ASCHER: But it is fairly routinely
felt that they are.

DR. ESPOSI TO  Usually scabs are | oaded
with virus material.

DR. ASCHER: Is that, then, another
possi bl e source in nature --

DR. ESPOSI TO Scab material ?

DR. ASCHER: ~-- in addition to corpses? |
mean, sonmebody who just put sonme scabs in the
freezer.

DR. ESPOSITO. Well, there have been |ike
what Brian says here, this mddle field crips

(phonetic) probably had corpses that were in there.

There woul d be dried out nmaterial.

Whenever that's been | ooked for, it has al ways been
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negative, whether it's been dust, bones or

per mafrost materi al .

DR. HENDERSON: As a practical matter,
what we endeavored to do when we saw a case in a
country with, let's say in a new area of a country,
was to try to trace the source of that. And we were
al nost invariably successful in so doing.

I f indeed scabs or various other bits of
mat erial were a problem we should have seen what
appeared to be spontaneous cases. W just did not
see those. We did not see those.

DR. ASCHER: (Okay. Part B. G ven that
t he virus has been sequenced, could the whole virus
be reconstituted into viable infective and
pat hogenetic agent at sone tine in the future?

The flavor of the responses are
theoretically -- it is theoretically possible.

Peri od.

DR. LAMONTAGNE: Well, there has only been
one virus where it would have sort of a chem cal
synt hesi s.

DR. ASCHER: In the nol ecular --

DR. RUSSELL: W are not tal king about
cold chem cal synthesis. W are talking about how

t here have been -- to ny know edge --
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DR. ASCHER: SIV, the nol ecul ar cl one of

SIV is infectious.
DR. LAMONTAGNE: Well, no. | am tal ki ng

about actually chem cally synthesizing an infected

virus. |t has been done with polio. But I
think -- has there ever really been an exanple of a
reconstituted class in virology? | don't know.

DR. RUSSELL: No. But | discussed this
extensively with Bernie Moss and with Enzo Piretti
and with Joe here, and | tal ked to Josh about it.
There is a consensus that it is not only
theoretically possible, but as a practical matter
could be done in a year or two.

DR. LAMONTAGNE: Sonebody will do it.

DR. RUSSELL: Wwell --

DR. LAMONTAGNE: W th some system it wll
be done.

DR. RUSSELL: Yes. These guys are getting
so incredibly sophisticated in shuffling genes in
and out. They have all the genes, it's just a
matter of using the right strategy.

DR. ASCHER: And the public
perception --

DR. RUSSELL: AlIl it takes is -- you have

the information. We have the technology. All you
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need is the determ nation. | think we have to make

that assunption that it's going to happen.

Now, if you really need it, it would
probably take you six years.

DR. ASCHER: And it's smaller than a
di nosaur. And the public's perception is they can
make di nosaurs this way.

DR. RUSSELL: | don't think there is any
ot her determ nation we can make from a policy point
of view that is doable.

DR. ESPOSITO It was testable with
vaccinia clones to see if you could stitch back the
genonme toget her.

| think Dr. Moss has tried that
experiment, but the person that was doing it wasn't
very well experienced in those matters. But he had
actually at one tine tried.

DR. ASCHER: But there is a hierarchy of
ri sk of reconstituting the viable product fromthe
st andpoi nt of clones, PCR product, PCR prep, or
typed out sequences in terns of order of magnitudes
at this point.

And so what you would say is your
confidence of that risk would be related to whether

you are starting fromclones or you are starting
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fromtypewitten material.

And | think we would say that
reconstitution at this point froma pure sequence
woul d be extrenely difficult and take a great deal
of time and effort, but it is theoretically
possi bl e.

DR. ESPOSITO Well, with vaccinia you
have 151 genes that are virtually identical. So you
only have to go the rest of the way to the 188.
That's not -- that is a sinple experinent in today's

DR. ASCHER: Right, but the clones are a
| ot easier.

DR. ESPOSI TO. Clones are a | ot easier
But you could have a nmachi ne and nake --

DR. ASCHER: Even that is arguabl e,
whet her it is easier.

DR. LAMONTAGNE: What you are sayi ng,
Phil, is you could nodify vaccinia by introducing
the right gene.

DR. RUSSELL: Just one after another until
you have 100 percent.

DR. LAMONTAGNE: For ectronelia or
nonkeypox, which --

DR. RUSSELL: O canel pox. That was one
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t hat keeps shuffling genes in and out until you w nd

up with sonmething else. And sonmewhere -- now, the
issue is how you really validate what you have.

The intimation is that if you are
determned to do it for nefarious purposes, you
m ght bl ow t he whol e roof.

DR. ESPOSI TO The article in Nature that
you received earlier suggests that that is actually
a doable thing. That was part of the discussion at
t hat table.

DR. BENENSON: If all the DNA was
destroyed, could you do it?

DR. ASCHER: Yes.

DR. RUSSELL: Well, you start with another
virus that's rel ated.

DR. ESPOSITO  Yes. You could start with
vaccinia, and you only have to put that little bit
on the ends.

DR. BENENSON: But those differences are
critical.

DR. ASCHER: You have the paper sequence,
t hough. You know the witten out sequence.

DR. BENENSON: All right.

DR. ASCHER: You just type it into

your -- only four letters.
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DR. LAMONTAGNE: Well, | think what you do

have is you have all these sequences in the clones
t hat have been used for sequencing information.

Those cl ones exist somewhere, and they are
probably pretty -- | don't know how tightly
controll ed they are.

DR. RUSSELL: Six |aboratories. If two
peopl e have the know edge, it's not a secret
anynore. Lord knows where those cl ones are.

DR. ESPOSI TO. We are devel oping --

t hrough WHO ort hopox comm ttee recomendati ons, they
asked us to develop a repository of the clone
material, which my technician is presently doing,
goi ng t hrough genonme by genone and devel opi ng cl one
mat eri al .

And that was -- eventually, we were going
to exchange that material with Novo-Sibirsk, and
they would provide us the India clones. And we
woul d have these two repositories as the clone
material. So that was the recommendation of the
ort hopox --

DR. LAMONTAGNE: | think you have your
answer to nunber two.

PARTI CI PANT:  How wi Il you know when you

have arrived with that? | nean, you are assum ng
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t hat you have an animal nodel to test the

pat hogenesis. The infectivity of the newy
constituted or reconstituted agent?

PARTI CI PANT: | think Peter used the word
for -- evaluation or sonmething like that. That is
t he sane thing.

DR. CHIN. Can | get sone clarification?
This particular question, re-energence, depending on
the answer, is that a good argunent for or against
retaining the virus?

DR. RUSSELL: It conmes out both ways,
doesn't it?

DR. CHIN: | don't know what the rel evance
of this question is.

DR. ASCHER: That's what | was trying

DR. RUSSELL: It cones out in both
di rections.

DR. ASCHER: That's right.

DR. CASSELL: But wait a second. Wth
regards to b, if in fact it can be readily done like
we have just heard, then doesn't the destruction
become a noot point?

DR. LAMONTAGNE: Well, the m nute you do

it, you have to destroy it.
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DR. CASSELL: Par don?

DR. RUSSELL: The mnute you do it, you
have to destroy it. |If you succeed, you have to
sel f-destruct.

DR. LAMONTAGNE: | think that is at the
heart of some of the argunents agai nst destruction.

DR. CASSELL: That's right.

DR. LAMONTAGNE: You are doing it

for -- by destroying it, you are not really doing
anyt hi ng other than sonething symbolic. | think
that was the question. | don't know.

DR. HENDERSON: | think this was raised in

the commttee that considered this. The feeling was
t hat even though this is possible, and |I think the
conm ttee recognizes as well that this is a very
feasible thing, the point is you are putting a nmajor
barrier in there in terns of sonmebody el se sort of
using this, that at least there is a barrier of

signi ficance.

DR. HALVORSON: | would like that barrier
to be dropped even, or raised even, higher in the
sense that historically we ended up with cl ones
before we had PCR, before we had a | ot of
sequenci ng.

| would like to get rid of those clones in
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the sense of increasing my confidence on this thing

being reconstituted. And we could also tal k about
getting rid of all DNA in the sense of the true
chem cal or getting rid of all PCR product.

But at sonme level, | am not happy wth
just killing the infectious material. | would also
like to include the clones, just as a proposal.

DR. ESPOSITO But if you get a published
paper, you can't kill that.

DR. ASCHER: What ?

DR. ESPOSI TGO  There is a published paper
that spells out the sequence.

DR. ASCHER: No. Kill the clones. Kil
the cloned material. Pull in all the cloned
mat eri al and destroy it along with the viable virus
as part of that proposal, not |let the pieces out
anynor e.

DR. ESPOSI TGO  Maybe you want to explain
the reason why the clones were separated out as the
material to retain as part of the archive, in
addition to the sequence.

DR. HENDERSON: | am not quite sure |
know.

DR. ASCHER: It was done because that was

the current technology in terms of what you could do
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with genetic engineering or nolecul ar biol ogy,

because cloning was the way to go. Now you could do
the same thing fromPCR from scabs.

DR. HENDERSON: No, but there was an
initial recomendation that clones be destroyed.

DR. ASCHER: Yes.

DR. HENDERSON: Then that was reversed at
the 1994 neeting, and it was suggested they not be

destroyed.

DR. ASCHER: But | am saying | would think
that in terns of the ease -- and if we
don't --

DR. HENDERSON: And what you would say is
that the commttee ought to return to the previous
posture of destroying the clones if they are going
to destroy the virus.

DR. ASCHER: To raise the bar on nmaking it
agai n.

DR. CASSELL: But with the sequence
publi shed and with the honol ogy with the vaccinia or
the canel pox, it still is a noot point al nost.
mean, really.

DR. ESPOSI TO There are about a dozen
different countries with the clones.

DR. RUSSELL: How vas can you synthesi ze
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t he gene?

DR. CASSELL: It is getting easier and
easi er.

DR. RUSSELL: Pretty fast.

DR. CASSELL: Absolutely. And Parkin
El mer (phonetic) has a new machine that is not even
on the nmarket yet.

DR. RUSSELL: These beautiful machines

t hat synt hesi ze --

DR. ASCHER: ' m serious.
DR. RUSSELL: Yes, | know. You could type
out the bloody gene. What good are your -- what is

the value, the relative value, of your clones? |
think that is a noot issue, too.

DR. CASSELL: So you would al nost have to
go back to where you started in terns of the
nmoratorium on research with the virus or anything
t hat resenbles the virus.

So in addition to destroying the stocks,
then you woul d have to al so make the recommendati on
that in fact it would be illegal to do research on
Vi rus.

DR. RUSSELL: To have a clone or
synt hesi ze one, because if you find sonmebody with a

clone, well, you may go out and -- | made the
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sucker .

DR. ASCHER: That's exactly where we are
headed, back to store the original rack concept,
that you don't do that.

DR. CASSELL: And then try to police that.

DR. ASCHER:. Well, again, it is the issue
that D. A raised last night, which is if it appears,
you know soneone has gone agai nst a published
recommendation. It's not sonething that just turned
up in their lap

Jim you wanted to show this com ng up
again. What was your answer to your question of is
it aproor isit acon? How did you take it away?

DR. HALVORSON: Well, | think it's both.
That's why | was --

DR. HENDERSON: | think certain of these
scientific questions that are raised here, they are
havi ng very different views expressed about these
and the inportance of it.

How i nportant, for exanple, is it if there
are viruses in bodies for -- and there are those who
have said this is terribly inmportant.

And since there is likely to be virus
there, this argues firmy against destruction of the

Virus. O hers have said that it makes no
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di fference.

So what if there is virus in bodies in the
sun? Who cares? You find them Good. You destroy
them You have identified it. Destroy it. So
where is the big issue?

But this is the difference. | think we
are comng to a point of understandi ng where we are
on this, and | sense a general agreenent around the
table on this. But it is just -- to at |east begin
froma comon base woul d be usef ul

DR. ASCHER: Ckay. Harlyn, you said
sonet hi ng about nunber two. Is that --

DR. HALVORSON: No, no. | was referring
to 1b, the one we just finished.

DR. ASCHER: ©Oh, okay. Good.

We are probably going to want to say
sonet hi ng about two.

It says, "Are present | aboratory nethods
adequate for rapid diagnosis? WII authentic
strains of infectious virus be useful to validate
the tests? Conprehensive analytic systemin the
clinical or field sanples."”

| think the answer -- Joe said that they
have wor ki ng procedures. Peter said he would |ike

to get thema little further along in terns of
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practicality. Joe said that was a good i dea.

So we reference that at some |evel, that
t he di agnostic procedures are very clearly working
wel |, but they should be into a practical package
for national use.

Now, then, the stickler, which people have
to discuss is whether the viable virus is needed to
validate them further. And | think my concl usion
was no.

DR. CASSELL: oing back to a, would you
not want to stipulate there that in ternms of having
ri gorously eval uated specificity of these tests on
negative speci nens, clinical specinens, that really
hasn't been done yet?

DR. ESPOSITO We don't get clinical
speci mens.

DR. CASSELL: No, negative, negative,
negative. | nmean, in other words, sure, you can
show that you can specifically differentiate between
t he poxviruses on using the cell cultures that you
have used.

But you have not gone to different patient
popul ati ons around the world, clinically
asynptomatic, as you would with any diagnostic test.

DR. ASCHER: A thousand chi ckenpox.
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DR. CASSELL: Exactly. To show true

specificity.

DR. ESPOSI TO. The prinmers have been used
to search the whol e gene bank, and they do not match
up very well with anything else in there but
poxvirus. So the priners --

DR. RUSSELL: \What about the human gene?

DR. ESPOSITO  Well, that is not sequenced
totally yet. But whatever is in the gene bank --

DR. RUSSELL: No. | amtalking about if
you are using a primer fromthe tunor necrosis
factor, you are using sonmething that is not in the
human - -

DR. ESPOSI TO. Forty percent -- right.
It's diverged. The am no acid sequence is where the
honmol ogy is, not the nucl eotide sequence.

DR. CASSELL: And what about --

DR. RUSSELL: Clinical testing would be of
use.

DR. ESPOSITO We took all the prinmers and
put them agai nst the whol e gene bank as it is today,
a recent gene bank release, and they don't hit on
anyt hi ng but poxvirus.

DR. CASSELL: And the Eliza?

DR. ESPOSITO The Eliza is -- you just
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saw the first experinment. So we are still inits

i nfancy there.

DR. LAMONTAGNE: | think, Gail, what you
are suggesting is we test this on a validated 1,000
measl es cases.

DR. CASSELL: Right.

DR. ASCHER: That woul d be what part of
the field transfer would be for Peter to put it out
and really show that it works.

DR. CASSELL: Because until you do that,
do you really know that they are not sonme avirul ent
forms that m ght be closely related but yet
conpletely undetected at the present time by present
met hods?

DR. LAMONTAGNE: Or cases of -- | guess,
D.A., there are still cases of npbnkeypox that are
currently used --

DR. HENDERSON: They are very hard to
find. Avirulent forms you wouldn't be |ooking at.
You m ght be | ooking at other orthopox viruses
isolated in sonme other way, | suppose.

There aren't that many turning up, though.

It is not going to be easy to validate this.
DR. ASCHER: Alan didn't get to speak this

nor ni ng, and maybe you would |ike to add
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here --

PARTI CI PANT: | was just going to ask to
clarify -- I think you would agree that PCR bands
woul d just be a presunptive positive or it would
have to be validated by sequences.

So even if you had the bad luck to get a
band of the sane size and even had the bad luck to
have a restriction applied in exactly the sane
di stance fromthe two ends, you would still have to
sequence the -- with the level of uncertainty that
there is really a small pox out there.

| am sure, Joe, you would not want to
sequence it before you told people that it was
really small pox.

DR. ESPOSITO We want to sequence a | ot
nore than one gene, |'m sure.

PARTI CI PANT: Right. | mean, different
(i naudi ble) fromdifferent places.

DR. ESPOSI TO The test systens that are
out there, there is -- what's called cowpox is
occurring in Europe. It's a disease transnmtted
fromfelines to people. The reservoir for that is
not clear. Not many cases, but we do see that.

We are trying to establish a coloration in

the future, once we get the serologic test to sero-
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survey. In addition to working, say, with our Hanta

virus group, there will be lots of rodent sera
avai |l abl e there.

DR. RUSSELL: Let nme ask you a question,
Joe. If you had a clinical specinen that yielded a
PCR product that had the right sequence for two PCR
products, one out of the hemagglutinin and one out
of the other gene, would you call that small pox, or
woul d you also try to isolate the virus and do a
neutralization test?

DR. ESPOSITO. | would go into the BL-4
| aboratory and take a ook at it.

DR. RUSSELL: And then if you did isolate
the virus, would you want to conpare it to the -- |
tell you -- what is your level of confidence in
calling it small pox before you go into the BL-4
| aborat ory?

DR. ASCHER: Look under the M Look in
t he book.

DR. ESPOSITO Well, if it is a poxvirus

and it has a hemaggl utinin gene --

DR. RUSSELL: | didn't want to put you on
t he spot.

DR. ESPOSITO  Yes. | nean, we have
| ooked at a couple dozen of them That's all | can
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say.

You saw what we have | ooked at so far. We
have not | ooked at every poxvirus in everybody's
freezer yet to be able to say that with the |evel of
confidence that you are asking for.

We have done sone experinents. W have a
reasonabl e degree of certainty. That phylogenetic
tree is not lying to us. So we have a fairly high
degree of certainty.

But, you know, without small pox being out
t here already, you know, still out there, we are not
going to get the clinical specinmens to do what you
are asking.

DR. HENDERSON: Phil, | think you may be
| ooki ng at the whol e question of diagnosis. |If you
turned up sonmething on that, and it is froma
patient, you are going to see a rash, then right
away you are going to know a | ot.

DR. ASCHER: Exactly.

DR. CASSELL: But the point is, what if
you have a positive, and you don't see a rash? How
do you interpret the results?

DR. ASCHER: You wouldn't do the test.

DR. HENDERSON: | think with nmuch nore

cauti on.
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DR. RUSSELL: Wth great caution.

DR. ASCHER: It is an issue of prior
probability.

DR. RUSSELL: Well, you would never do it.

DR. ASCHER: \Why would you do a test on
people with chronic fatigue or Gel four (phonetic)
syndronme -- you see, there you go.

DR. HENDERSON: | think that would be a
pr obl em

DR. HALVORSON: Let nme ask a rel ated
question here. | assune that we will end up having
two places for diagnosis, one here and the one we
have at CDC. |Is that the intent?

DR. RUSSELL: In a perfect world, at | east
t wo.

DR. ASCHER: They would have to work that
out, but yes, hopefully they would back each ot her
up and keep your PCR | abs cl ean.

DR. HALVORSON: So if you have to go back
to the verification, you have to solve the problem
of sanples then getting back to CDC to use their
facilities.

DR. ASCHER: Keep PCR product off the
shuttle.

DR. RUSSELL: To put another spin on it,
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t hough, you can say that the nol ecul ar technol ogy

will give you all the information you need to make
very, very good political public health nedica
j udgnment s.

DR. LAMONTAGNE: | would say, Phil, if you
are |l ooking back to the 1960s on this, you have an
el ectron m croscope, and you put the speci nmen under
there and you saw the typical bricks.

Then you would know from | ooki ng at that
patient that you have small pox or that he has
vaccinia. But you have it right there. That is the
di agnosi s.

DR. ASCHER: That's what | said. That's
why | would go in the BL-4 once | have it.

DR. LAMONTAGNE: And the rest of it
doesn't matter.

DR. ASCHER: Don't do DFA, right?

Okay. And, Peter, you are okay with that
one, because your proposal did reference the use of
live virus, at least at this prelimnary validation
step. But then you can live without it?

DR. JAHRLING Yes. | think that --

DR. ASCHER: Okay. Now we are -- are
present | aboratory methods sufficiently sensitive?

We just basically included the CDC and the Arny
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response concur.

Yes, and then there is a little nore
detail in Peter, where he says, "It depends on the
urgency and | evel of subtlety” and what Al an said
about full sequencing and all of that.

DR. LAMONTAGNE: That is only true if it
is mintained. It is so technical, so person-
dependent. Unless you have the ongoi ng RD, that
wi Il never hold up

DR. ASCHER: Yes. |It's not a box you put
away and - -

DR. LAMONTAGNE: It's not a box you put
away. It's sonething that's a |iving, breathing,
per son- dependent system And it has to be
mai ntai ned with an R&D program If you put it in a
box, it will die.

DR. ASCHER: Then one of our high |evel
bull ets has to be a diagnostic capability with
continued training proficiency and nai ntenance of
reagents and all of the quality control on various
specificity questions.

DR. ESPOSI TO. The sinpler you can nake
t he diagnostic, the easier it's going to be to keep
t hat technology alive in the future.

If you could get it down to a dipstick,
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you have a test that is not going to require a

pocket PCR machi ne.

DR. ASCHER: Is it not true that one of
the egg on faces in the last sort of before ny tine
was a small pox ms-call based on DFA, or is that a
runor that was even before your tinme?

DR. ESPOSITO. | don't know. Before ne.

DR. ASCHER: There was some suspect
smal | pox that came through, and it was read as fal se
positive in retrospect by DFA.

DR. LAMONTAGNE: Yes. It was in
Washington, D.C., in 1964, | think it was. And the
call was made -- no, 1963. It was made at CDC.

DR. ASCHER: Yes. And it cast a pall over
i muno-fluorescents for the next 30 years, which we
finally have renoved. But it nmeant, though, with an
untrained, first time |'ve ever done it
technol ogist, this is what you get. | just wanted
to put it on the record. |It's absolutely clear.

DR. LAMONTAGNE: We had a coupl e hundred
peopl e under surveillance. | nean, God knows it was
a great to-do for about three, four days until they
got it straightened out and determned that it was a
case of --

DR. HENDERSON: Can | just ask a question

CAPI TAL HI LL REPORTI NG

OO IO TY

(202) 466-9500




© o0 N o o b~ w N Bk

N N DN D NN P P PP PR
aa A W N P O © 0 N O 00 M W N —» O

188
for information? Joe, how long does it take you to

make the call now, | nmean, if you get a specinmen for
somewhere el se?

DR. ESPOSITO | think in a couple of
hours we could make a presunmptive call on the PCR
and el ectron m croscopy.

If we had a | arge enough speci nen, we
woul d do el ectron m croscopy, PCR, and nake a
presunptive call. And I think fromthere, we would
have to go into tissue culture to get sonething.

DR. ASCHER: If you | ook at Peter's
fielding proposal, you have, what, two stages, the
three hour and the twenty-four hour?

DR. JAHRLI NG  Yes.

DR. ASCHER: It's the sanme nunber, that
presunptive in three hours and twenty-four for the
second step. Pretty good.

DR. HENDERSON: So they are pretty good
ri ght now.

DR. ASCHER: Yes. Yes?

PARTI CI PANT: | would just like to ask a
gquestion. How conpetent are the exposures to four
or five nonths of (inaudible) in a BWscenario would
mani f est synptonms simlar to what you woul d expect

to see in a potential outbreak?
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Woul d you expect to see |lesions, surface

| esions, skin lesions in that situation?

PARTI CI PANT: I n what virus?

DR. RUSSELL: You nean if a pure aerosol
root of infection, would you get the sane -- | think
the answer to that is yes.

DR. CASSELL: How do you know?

DR. ASCHER: W are famliar with
t he --

PARTI CI PANT: Wbuld it be a visceral
relief henorrhagic syndronme versus -- no?

DR. ASCHER: W are famliar with the
Rocky Mountain spotted fever aerosol infection at
CDC with no rash, which scared the hell out of
everybody in ternms of this issue. The question is:

Woul d you get rash?

DR. BENENSON: It's a good guess.

DR. LAMONTAGNE: In a very severe
smal | pox, which was a henorrhagic force, in which
there was capillary bl eeding and bl eedi ng
intestinally and so forth, and this was fatal within
a matter of a few days.

But what you found in every outbreak, and
| suspect would be here as well, suppose that that

was the mani festation, you are going to have
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exposures on some sort of curve.

And you are going to find nost of your
cases, | suspect, are going to be perfectly typical
cases. Even if you have a few abnormal ones, you
are not going to see all of them --

DR. RUSSELL: if you read that big book
carefully, you will find that there are sone
descriptions of sone respiratory transm ssions. And
t he pathol ogy was mainly peripheral. Although the
first round of infection clearly was in the |ung,

t he pat hol ogy --

DR. CASSELL: \What about if you have it in
VEE, so that you get death before you get
mani f estati onal skin |esions?

DR. RUSSELL: You are arguing about only
hi gh dose cases, and that will never occur. You nay
have a worst case anal ysis, sonebody bl ows an
aerosol, those in the mddle may be very high dose.

Those around the edge are going to be | ow dose. So
they will be --

DR. ASCHER: Typical small pox.

PARTI Cl PANT:  Unless it is a building
scenari o or sonething, other scenario --

DR. BENENSON: Clinical small pox has a

virem a at one time. But you can shorten the
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i ncubation period by giving it intravenously.

DR. RUSSELL: | think there is ectronelia
data. There is also ectronelia data that say sane
thing. Even with high doses, that's where nost of
the data was. Wth high dose aerosol in the nouth,
you have peripheral |esions.

DR. ASCHER: Okay. Now we get into one of
t he questionable ones that | didn't necessarily

agree. Well, actually, no. | got the sane answer.

Is there adequate characterization of the
variola strains available in existing libraries to
conduct epidem ol ogi c assessnents to determ ne the
origin of a variola virus which m ght appear in the
future?

And CDC provided new i nformati on that Joe
had gone into detail in terms of their library. |
sort of said probably not. Peter said probably not.

Based on the fact we have a lot less than with
ot her viruses, but there's also a |ot |ess
vari ation.

So we conclude -- we got a fairly good
start, and you are noving right along. So it is
certainly not --

DR. RUSSELL: The collection will not
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al |l ow those kind of concl usi ons.

DR. ASCHER: Ri ght .

DR. RUSSELL: Whatever is done, the
collection is totally limting. So the answer still
has to be better, no matter what the technol ogy.

DR. ASCHER: You have done just about
everything you can with it, and it's collection
[imted, as Phil said.

DR. HENDERSON: | think we ought to be
clear on the collection. This was sort of a grab
sanple right here at the end.

DR. RUSSELL: Ri ght .

DR. HENDERSON: And one of the nost
i nportant epidem cs that you m ght think about here
is the one that hit Iran in 1972 at 10,000 cases.

It spilled over into Irag and Syria, comng from
Af ghani st an.

We have no speci nens what soever fromt hat
whol e bit, and none from Af ghani stan, preceding
this. So we -- this would be an inportant one, if
you wanted to identify it, but we don't even have
speci nens fromthat collection.

DR. BENENSON: Do you think it is
di fferent from Bangl adesh?

DR. HENDERSON: What ?
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DR. BENENSON: Do you think it is a

different virus from Bangl adesh?

DR. HENDERSON: How do you know?

DR. BENENSON: |f you know - -
geographically, they are not too far apart.

DR. HENDERSON: No, but if we are really
going to change it to a point, it's not |like the
Pole one, | don't think. But we don't -- and we
can't determ ne that.

DR. RUSSELL: O©One of the things that has
been a trui sm of nol ecul ar epi dem ol ogy and virol ogy
in viruses, they have all produced surprises. |
mean, really, it happened in every instance where
t hey begin to nolecular identification to strains.

And you say, "Holy Christ, we didn't know
that. We thought they cane from sonepl ace el se.”

So I think we are stuck with "W don't
know. "

DR. CASSELL: So if you admt that, then
how can you say with absolute certainty that the
di agnostic tests are as good as they need to be?

DR. RUSSELL: | think by the definition of
-- well, I think if I go back to what is conserved
and what is variant.

DR. CASSELL: But how nmany total strains
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have you | ooked at?

DR. ASCHER: Well, they list eight here.

DR. RUSSELL: You get into what defines
t he speci es.

DR. CASSELL: Just asking.

DR. RUSSELL: | don't want to argue that
one. There are inportant gaps in the coll ections.

DR. CASSELL: We should probably
acknow edge right, right, so we don't get held
accountable later.

DR. RUSSELL: If it is a virulent
gene -- well, it would be virulent once you | ooked
at it when it cones al ong.

DR. ASCHER: Ri ght.

DR. CASSELL: And very few things only
have one virul ence gene, right?

DR. RUSSELL: Right.

DR. ASCHER: And if and when we deci de
what is inportant in ternms of having this
information, as | asked earlier, you could run

t hrough them very quickly with PCR system or put

them away in such a formthat they would be suitable

for that in the future even though they are now
destroyed. But that is all possible.

Part d, can | aboratory technicians be
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trained in variola diagnosis w thout having the

whol e virus? Absolutely correct. Absolutely yes.
We have concurrence on that all around. CDC is
willing to train technicians.

Peter also says that plasm d reference
mat erial would be sufficient to denonstrate the
exact result that live virus would give.

DR. JAHRLI NG  And you need a research
programto sustain it.

DR. ASCHER: Right. But you cannot train
them 15 years from now by opening up sonet hi ng and
taking the dust off of it and saying: here, do this
test. That isn't going to work.

Mutation. |Is it conceivable that one or
nore naturally occurring orthopox could nutate or be
del i berately mani pul ated in such a nmanner as to
acquire characteristics of transmssibility? The
answer is yes.

It is nore likely to occur from
reconbi nati on between two viruses than by nutation
of one. Genetic engineering is also a possibility.

And the reference we made earlier to putting
material into vaccinia is clearly the case.

CDC said that the canel pox/ nonkeypox

points, as | nentioned before, are closer. Alittle
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| ess concerned -- and there is no animl nodel to

test the nutated virus, even if they could be
prepared. So it would be hard to determ ne the
effects of the nutations.

But | guess the point of the question is
that if this was nutated into a human virul ent
thing, is that possible? And the answer is yes.

DR. CASSELL: | would like to go on record
as saying that I am not convinced that we have
enough data to say that there is no suitable ani ml
nodel , because at the tinme the ani mal nodels were
evaluated, | think -- at least | trust you that it's
in the books, but | had sonebody tell nme that they
| ooked fairly extensively at this, and they woul dn't
concur with that statenent.

After having heard what we heard today
with respect to sonme animal species, it seens |like
theoretically there isn't suitable animl nodel. So
how can we sign our nanmes to sonething that says
that there is no valid animal nodel, if in fact it
hasn't really been tested?

DR. LAMONTAGNE: | know the Indians use
nonkeys. They denonstrated |ike a pregnant human.

A pregnant nonkey that was given the small pox woul d

die. Renenber? | think that was sonething that
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I ral (phonetic) was involved with.

DR. RUSSELL: Indian rhesus or iris or
sinos (phonetic), you know?

DR. LAMONTAGNE: Just nonkey that's got
two arnms and two legs. | don't know any of the
particulars. But they are -- the objective was to
see whet her they could replicate these human
probl ens of the 18-year-old pregnant that got
vaccinated in infancy and proceeded to die with

smal | pox. That was --

DR. ASCHER: | agree with Gail. W can
renove the reference to ani mal. It isalittle
skeptical. 1t is not key to this.

DR. RUSSELL: O qualify it that there is
no verifiable nodel at the present tinme.
DR. ASCHER: It is not really on the

point, so we can sort of leave it out and tal k about

it later.

Al an?

PARTI CI PANT: I n the real mof kind of
genetic surprises and the things, | think Joe's work

has shown that it may be during the small pox
eradi cati on canpai gn, there was an intensive effort
on | ooking at those species where you m ght be nopst

likely to find the closest genetic presence of
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smal | pox, |ike gerbils and canels.

Those surely weren't the object of intense
scrutiny during the canpai gn and not by PCR or other
-- not alot of virus. W only have one gerbil pox,
one thing that is called
ger bi | pox --

DR. ESPOSI TO. The fact that there was no
animal reservoir for the virus | think argues the
point that there is no animal nodel for the virus.

We woul d have had an aninmal reservoir, if there was
an ani mal nodel .

DR. CASSELL: But we devel op ani mal nodel s

every day with human pat hogens, in which there is no

known ani mal reservoir for that particul ar pathogen.

PARTI CI PANT:  No. | am not saying there
is small pox itself anywhere. Unanbi guous, there
coul d be sonmething very small pox-1like endemc in an
ani mal popul ati on sonmewhere.

DR. HENDERSON: O you m ght have -- you
m ght be able to infect simans, certain simans,
with smallpox with transmssibility. That is a
di fferent issue.

It is an animal nodel for a siman. |

think the other animals have been pretty well | ooked
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at, and there isn't any. | do know we have recorded

a case or two cases in orangutan and chi npanzees in

z00s.
It is quite possible that you have

to -- what Bud is referring to his studies down in

Madras, but now, | do recall, I think it did infect

nonkeys, or he tried to infect nonkeys. And | don't
remenber how that worked out.

DR. RUSSELL: But this question could
result in a one-way experiment. |If you engineered a
virus, tested it in nmonkeys and it up-regul ated the
virul ence for nonkeys, and you had left all the
known human virul ent genes in there, you don't need
to do a whole hell of a lot nore to see up-regul ated
Vi rus.

| think the feasibility of testing that in
nonkeys and getting an operationally valid answer,
if not a totally scientific -- a negative experinment
doesn't help you in that regard. But a positive one
tells you that it goes up.

And if you didn't nmess with the known
human vi rul ence genes, the presunption of having an
up-regul ated virus would be high, high enough for
oper ati onal deci sions.

DR. ASCHER: B, is it conceivable that a
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mut ant variola virus could arise or be created which

woul d i nvade the imune response? The relative
answers to that are consistent. Very inprobable,
unlikely, and virtually inpossible are the three
choi ces of words.

DR. RUSSELL: AlIl of them assune different
mechani sms, though.

DR. ASCHER: Right, but they also al
agree that if you had such a virus causing di sease,
you woul d use the new virus as the starting point
for a program

And the old virus is fairly much
irrelevant. And that was concurred. Don't need the
old virus. Don't need soul, if you' ve got the new
one.

DR. BENENSON: From a practical approach,
froma research approach, you would probably want to
conpare the old and the new.

DR. ASCHER: Right, but it would not be
necessary.

DR. BENENSON: Not necessary for nmanagi ng
t he out put.

DR. ASCHER: Correct, because you would
probably then go for a challenge nodel with your new

strain and eval uate your vaccine just |like you would
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what ever is current at the tine.

DR. RUSSELL: Then you would deter it.

DR. ASCHER: Exactly. 4a, what are the
prospects for devel oping a | ess reactogeni c vaccine?

We have good, excellent and there are several
al ready avail abl e.

Peter and folks didn't tell us about our
programin a | ot of detail, but the subculture
product is noving along. Phase one?

DR. JAHRLING There is one b. What are
you up to?

DR. ASCHER: And NIVACis --

DR. LAMONTAGNE: | don't think anybody
seriously believes N VAC has enough i nmruni zi ng
potential to be useful against the poxvirus itself,
do they? Are there any data on that at all? No.

Wel |, you can conpare it against
ectronelian mce, for exanple, or you can -- because

if it fails in all those systens, which I think it

woul d - -

DR. ASCHER: Yes. | think --

DR. LAMONTAGNE: | gather it is a one-way
experi ment.

DR. HENDERSON: | think there is a

guestion with regard to a, which is a bit of a
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guandary. We thought or hoped we would be able to

develop a nore attenuated -- see a nore attenuated
smal | pox back in the sixties, into the seventi es.
And there were several candidates. You worked on
one, Bud.

The difficulty was when we did not get at
| east serol ogic responses conparable to what we saw
when we had the New York Board of Health strain.
And what did we have, a failure rate of maybe 20
percent or what have you in the groups that
receiving this?

And then there were problens. Those not
respondi ng serologically, when given the New York
Board of Health strain, did not respond well. It
was a serol ogi c response.

We didn't know what this neant. We
finally came to the conclusion with that and a
German strain that we really could not risk trying
this out in a smallpox endem c area to test whether
it was effective or not. And we finally had to
abandon the whole effort.

The real issue is: How do you test
efficacy without the disease? That is the problem

You can do it with nmaybe an experinental animal in

[imted nunmbers if it is nmonkeys, but it still
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| eaves you with a | ot of questions.

DR. ASCHER: The two approaches here, one
is to derive the material froma different cel
source, using the same starting product to make it
more state-of-the-art in terms of exogenous
material. The other is to delete things fromit to
make it | ess i mmunogenic, as well as reactogenic.

And | think our response to the former is
that there are tissue culture procedures that may
make the same virus product nore acceptable as a
human vacci ne.

We have concerns about deletions at this
poi nt, given the concerns about i nmmunogenicity, any
nodi fi cation.

DR. HENDERSON:. Now, a tissue culture
vacci ne was devel oped in Holland by the Wights
I nstitute back in the early seventies. It was
tested in Indonesia and found fully effective and
very stable.

So it is a rabbit kidney cell tissue
cul ture vaccine. That has been done.

The question when -- as you say, | don't
think that is a problem You would rather have
state-of-the-art rather than the dam cow hi des that

we have been using, | would agree.
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But it is a question of how you nmake a

| ess reactogenic small pox vacci ne when
reactogenicity, | think, is not the mediumin which
it is grown, but the nature of the virus itself.
That's the probl em

DR. BENENSON: Qur study conpared four
di fferent vaccines, and we had the attenuated CD-1
in there. W hoped that that would prove to be |ess
reactogenic and sufficiently antigenic.

It turned out that we had the New York
City Board of Health -- they had very few adverse
reacti ons anmong or high tenperatures anong the
children which had been tested; that the CD-1 had
sonme high fevers that we had not hoped to see.

But nore inportant, after we had to take
the CD-1 on the schedule challenge with drivacs
(phonetic), a year later many of the chil dren who
had had a vesicle (phonetic) were not protected
agai nst primary | ooking infection on the re-
chal | enge whereas with that, they were -- so it's
not just does it replicate, does it produce
anti bodies. Do those antibodies persist |ong enough
to be protective?

DR. RUSSELL: Let nme nake three points.

One is that past failures don't nmean you stop
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trying.

The second point is that the current
vacci nation nmethod by scarification is unacceptable
as a broad-based defense against the threat, partly
because of the -- the real problens were seen with
primary vaccination by the old method in totally
non-i mune 18, 20-year-old recruits.

So if the mlitary is facing a threat, it
has to be a better product. Whether this one is
goi ng to succeed or not, and Lord only knows, |
don't.

The third point | would Iike to make is
that | believe it is possible to |ook at the i mune
response to conventional vaccinations. Quantify it
in terns of hunoral response; sem -quantify it in
terns of cellular response.

And devel op a new product that will do the
sane thing, that can be also evaluated in
het er ol ogous systens where vaccinia also works. You
cannot test it against variola.

But | don't believe that we can rely on
either the current vaccine stocks, because |
don't -- | don't have D.A 's confidence in the
stability of those stocks. And | do believe that we

need the capability of manufacturing a repl acenent
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stock for the next generation.

DR. BENENSON: There is no argunent
agai nst that.

DR. RUSSELL: That has to be a new
t echnol ogy.

DR. BENENSON: No. [I'mall for it. The
only thing is that we have one vacci ne which has
been field tested and been shown to be beautifully
protected. So we don't need clinical cases of
smal | pox any | onger to eval uate the vacci ne.

DR. RUSSELL: No. W can surrogate
i mmunol ogy.

DR. BENENSON: The inportant thing is, as
you said, do they develop an anti body, a
neutralizing anti body? And | am saying |let's make
sure they neutralize the antibody. Persist rather
than just being a transient --

DR. HENDERSON: | am not saying it cannot
be done, Phil. What | amsaying is | don't think it
is all that easy.

DR. RUSSELL: | don't think it is either.

If it was easy, we would have done it a long tine
ago.

DR. HENDERSON: This is a fairly

conplicated and fairly sophisticated sort of
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approach. | think there is going to have to be a

| ot of judgnent, surrogate markers and a variety of
ot her things enployed to identify when you have got
a product. And it is going to still be guessing.

DR. RUSSELL: And it is going to take sone
noney, too.

DR. HENDERSON: But | agree it should be
done, but it isn't going to be easy.

DR. RUSSELL: | think we can limt the
| evel of guessing, but unless there is assurance
that there is no threat, then we have to do it.

DR. BENENSON: Well, it is in phase one
testing now. | think we are pushing tine.

DR. HALVORSON: Well, we could make a
conment on priorities, though.

DR. RUSSELL: | amnot sure that this is
not going to require a nodification and then nore
phase one testing and so on. So | would not assune

that we are going to go from phase one to phase two

to --
PARTI CI PANT: \What is the parent strain?
DR. BENENSON: The original strain.
PARTI Cl PANT: The New York Board of Health
strain.

DR. ASCHER: It is the -- it is totally
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t he sane. The nuance is --

DR. ESPOSITO | think I can make a
coment about the New York Board of Health strain
fromwhat | have heard from ot her pox virol ogists.
Sonme have | ooked at in nouse systenms and testing
nude m ce and that sort of thing -- have gotten the
strain from Watt, have gotten the strain fromthe
American type culture collection and have gotten
ot her strains called the New York Board of Health
strain.

It is clear now that they all have
differences, basically because they are all passaged
differently.

DR. RUSSELL: This one cane from Watt, |
bel i eve.

PARTI CI PANT: It came from Konon
(phonetic). | can't renenmber all the details, but
basically, it was brought from Konon.

But in animal testing, it was not nore
virul ent but also not less virulent. It has the
sanme restriction profile as other -- it has the sane
bot h bi ol ogi cal and genetic markings, but of course
not in that sequence. So there are simlar things,
i ndi stingui shable from --

DR. CASSELL: Isn't this one area where if
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you did have a valid animal nodel, that you could

certainly facilitate devel opment of a vaccine?

DR. ASCHER: Yes, and --

DR. ESPOSITO And test the efficacy
agai nst an aerosolized strain, and you woul d be
ri ght there.

DR. CASSELL: So --

DR. ASCHER: It is one of the scientific
t hings that we would give sonme priority to.

DR. HENDERSON: Val uabl e but not
essential, not critical

DR. CASSELL: | understand what you are
saying, but in fact, if you have all -- well, we are
not supposed to tal k about the destruction.

DR. ASCHER: Yes, Al an?

PARTI CI PANT:  Well, in your summary of
vaccine feasibility, you never address sonething
that is basically caught up by Joe and the TND
receptor anal og, but you could construct sub-unit
augnmentation things that would actually be vari ol a-
specific genes targeted to -- not just the TNF
receptor anal og, but another one like that that were
not even listed by the conventional vaccines.

So those are conpl etely unacceptabl e

wi t hout ani mal nodel and variola. That is a |long

CAPI TAL HI LL REPORTI NG

OO IO TY

(202) 466-9500




© o0 N o o b~ w N Bk

N N DN D NN P P PP PR
aa A W N P O © 0 N O 00 M W N —» O

210
| eap away from (i naudi bl e).

DR. ASCHER: You nean you don't want to
make a GP120 ri ght away?

DR. CASSELL: So if you destroy the virus,
what woul d keep you from com ng back, taking your
vaccinia, nodifying that vaccinia, and then
devel opi ng an ani mal nmodel and using it then to
eval uate your vacci ne?

PARTI CI PANT: As with al nost everything we
are tal king about it, would be a matter of how nuch
uncertainty you would want to live with

DR. ASCHER: 4b, would present variola
stocks be required for the inprovenment or reduction
in reactogenicity of a vaccine? And the answer was
per haps not necessary or not required for the
reasons we just stated, that you woul d use
surrogates at this point.

Unl ess you really had an ani mal nodel that
we believed in, we would not need the virus. And
failing the one, you cannot make a justification for
t he ot her.

Ckay. is the existing vaccine protective
agai nst an aerosolized dose of variola virus across
a range of exposures that m ght be reasonably

expected in a mlitary or a terrorist scenario? And
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| got that one right.

| said, "Beats the hell out of nme."

(Laughter.)

And the word is unknown. Exposure, of
course, is less, as we have all known. CDC agrees
it is unknown. It is sonething that down on the
list of research questions would certainly be worth
listing.

| am not sure we want to give it any high
priority, and it would probably be third so far in
our list. It is interesting they cone in this
order.

Sort of animl nodels for antiviral,
ani ml nodel for vaccine, and now ani mal nodel for
aerosol. If you saw it the other way around,

t hink you would be in trouble.

It could also tell you sonething about
whet her the disease is atypical across the dose
range, the issue of high dose, really henorrhagic
fever syndronme. You know, you have TNF. That is
nasty stuff.

And you get it | oose in your system and
you could very easily go out with sone crazy
syndrone before you had a chance to put anything in

your skin. | don't know. Specul ation.
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Okay. D, is exposure to prinmates to

aerosolized variola virus or nonkeypox virus a
reasonabl e nodel for evaluating the efficacy of
exi sting vaccine? Could such a nodel be used to
assess the efficacy of subsequent generations of
vacci ne?

Well, | didn't have all the information,
so | said |l didn't think so. CDC gave the sane
response that we heard, which is snmallpox virus does
not induce a nodel disease in nonkeys that is
conparabl e to human di sease.

We al so heard early this norning that
there is sone i nformati on about potentially sone
ot her ani mal nodels that m ght be worth pursuing.

So the answer is: W don't know, possibly, we m ght
li ke to know that.

Any such nodel would of course be very
suitable for evaluating vaccines in the future. And
that is back to Gail's coment about a nodel in
general .

DR. ASCHER: We have still have a ways to
go, so noving right along, as they say, we are back
to 5a. | amjust making sure that | agree with
everyt hi ng we have.

Okay. b5a, how difficult would it be to
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fully elucidate the interaction between -- and |

said hard, because | am an inmunol ogi st. W have

very difficult, and we have extrenely difficult.
DR. RUSSELL: And virtually inpossible.
DR. ASCHER: Virtually inpossible. But,

you know, one of the things that | did not hear
clearly stated -- and maybe, Phil, if you have
notes, or Gil or sonmebody -- the one thing that

this represents is the prototypical resistance to
one virus induced by exposure to a variant. And we
have not really tal ked about the nature of the
vaccinia i mmune response.

DR. CASSELL: That's right.

DR. ASCHER: And that's independent of the
strains. So if you had a surrogate system where you
coul d show that you knew everything about the
vaccinia i nmune response and you could m m c that
with a subunit, you m ght be pretty happy.

DR. CASSELL: Well, that is kind of what I
was tal king about with regard -- that if you do have
vacci ne, and you can mani pulate |ike you do, what is
to keep you then from devel oping a rel evant ani nal
nodel and going on to further elucidate the inmne
responses fromthe other questions?

DR. ASCHER: Right. So | would say that
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to nodify the very difficult or bordering on the

i mpossi bl e comment here is that a |ot could be

| earned about the biology of this process by
studyi ng the i mmunol ogy of vaccinia i ndependent of
the live vari ol a.

DR. CASSELL: And could we not tack onto
that the fact that since vaccinia is being explored
as a reconbi nant vacci ne for other diseases and
nari pox (phonetic) and other things that are useful,
this could actually lead to a | ot of useful
information that m ght be broadly applicable?

DR. ASCHER: Ri ght .

DR. LAMONTAGNE: You are asking me? |
woul d say yes, but, | nmean, | think that | would
make is that you have to remenber that the vaccinia
infection is generally asynptomatic or mldly
synptomati c i n humans.

In order to | ook at ways of intervening
t herapeutically or immunologically in an infection
caused by sonmething |like variola, you mght want to
study sonething |i ke nonkeypox or canel pox.

DR. ASCHER: Ri ght.

DR. CASSELL: But you could look at it
bot h ways.

DR. LAMONTAGNE: Sure.
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DR. ASCHER: But we don't even know about

the | ynphocyte response, cellular imunity, which we
all believe is domnant. It is sort of -- a |lot of
ot her di seases have been beat to death, but variola
has not been exploited. Ectronelia is a fabul ous
exanpl e.

DR. LAMONTAGNE: Well, | think thanks to
Dr. Henderson's efforts, we wouldn't have our
chances to say that.

DR. ASCHER: Exactly. Right. Unless we
coul d get some sanples fromthose vol unteers,
wher ever they are.

5b, woul d such studies require stocks of
Pol e variola? Obviously, if you are trying to study
that, yes, you would. But other surrogates using,
you know, other poxviruses would be fully
appropri at e.

But if you want to study variola and the
i mmune system you are going to need vari ol a.
That's fairly obvious.

VWhat m ght be | earned from other orthopox?
And the point is a lot. And the other answer is:
Most of what is desired to be known could be | earned
from ot her orthopox viruses.

W t hout variola, a know edge gap would
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remai n, and reasonabl e peopl e woul d di sagree about

the inmportance of that gap. So that -- and the
ot her response is: A great deal could be |earned
about things like ectronelia, repeating ourselves.

How wi || the future devel opnent of
transgeni c systens, cells and ani mals, change the
ability to access and exploit the inmunopat hogenic
mechani sns?

| tend to like that one, and that was the
only one | got wong. We have: It seens unlikely
that a transgenic system would be superior to a good
primate nmodel, and | think that is correct. | defer
to that. And it would be expensive, as noted.

The CDC says it is wishful thinking to
believe that altering genes of mce would make them
suitable substitutes. | think it is pretty
farfetched. But | have Skid Hughes running for HIV,
so | believe in anything.

DR. CASSELL: | nean, you know, it may be
realistic thinking to think that they woul d
identical to human, but one should hasten to point
out that a |l ot of useful information could probably
be generating from using such ani nals.

DR. ASCHER: Absolutely, and that is
this --
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DR, LAMONTAGNE:

If the questions are

framed tightly, they are useful, but they

don't -- they aren't nodels of anything.

DR. CASSELL:
their utility conpletely.

But you cannot di scount

DR. ASCHER: But put the skid system we

saw with some acycl ovir

and if all of a sudden, you

know, you already did it with your other conpounds,

and that seemed to be a reasonable system But

that's not transgenic. Those are just mani pul at ed

ani mal s.

So | think the transgenic we w ||

br oadened into including i muno-deficient mce or

odd mce. It doesn't have to be curing sone odd

human receptor or naybe some strange hunmani zed

ani mal s.

DR, LAMONTAGNE:

| think the whole field

of genetically manipulating mce or other species,

but particularly mce, is really exploding fairly

rapidly, and it is hard to knowif five years from

now you m ght not have a nouse that --

DR. ASCHER: Well, | liked it. But as

sai d, nobody el se did.

DR. RUSSELL:

think there is a consensus

that so far both skid mce and transgenic m ce have
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been very disappointing in the productivity of the

i nformation.

DR. CASSELL: But it really depends on
what you are studying, and they really have not been
exploited that much with infectious agents.

DR. RUSSELL: There has been an imense
amount of work done in HV --

DR. CASSELL: Wwell --

DR. RUSSELL: -- and that has been
i ncredi bly di sappointing.

DR. ASCHER: The rate of change is high.
The level is |ow

DR. CASSELL: | think the potenti al
conmbined with the fact that you can rear these
animals in stainless steel isolators --

DR. ASCHER: |If you get perm ssion from
your --

DR. CASSELL: -- in containnment
facilities, it does make, could make, a pretty
useful nodel .

DR. ASCHER: If you can get perm ssion
from your animal use conmttee.

DR. CASSELL: Well, | think you could if
in fact you were rearing themin stainless steel

i solators. The Lovine (phonetic) |aboratory, I
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mean, that is --

DR. ASCHER: Yes.

DR. LAMONTAGNE: Well, | still think that
if you are tal king about variola challenges, you are
going to have real hard problens doing that even in
that kind of a situation.

DR. HUGG NS: Certainly aerosol challenges
-- the logistics of doing an aerosol chall enge and
containing it alnost require the (inaudible).

DR. LAMONTAGNE: I nmean, | think you wll
still find -- | nmean, ny only reasons for thinking
that it m ght be nore helpful are they are going to
be a | ot cheaper --

DR. RUSSELL: They are smaller than

nonkeys.

DR. LAMONTAGNE: Than nonkeys, and | arger
experiments for -- | think that m ce can be quite
instructive. | mean, | think they have been hel pful

i n understandi ng (inaudible) for exanple
(i naudi bl e.)

PARTI CI PANT: Influenza in mce has been a
good nodel for understandi ng i munol ogy, very, very
good.

DR. RUSSELL: But bad for science -- but

polio in the transgenic mce tells us a | ot about
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transgeni c m ce.

What | have | earned about transgenic mce
hasn't been very progressive, nothing about polio,
except that you still need nonkeys to know where
there is -- | should believe the nol ecul ar
bi ol ogi st s.

DR. ASCHER: Okay. Now - -

DR. RUSSELL: And that is always a
guesti on.

DR. BENENSON: You have to renmenber the Vi
antigen problem

DR. RUSSELL: Wake up, Joe.

DR. BENENSON: The mce -- Mrris Landing
(phonetic) made VI antigen, very protective in the
nouse, no effect at all on man. Now we have anot her
type of preparing VI antigen, which is very
effective in man.

So the very minor nodification in the
formul a made the difference in whether it worked for
man. But both worked in npuse.

So it's the prelimnary introductory
studi es of these things that have to be validated by
an all conflict system

DR. ASCHER: Ckay. Now we have a

procedural problemin that Brian did not
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present -- or Brian did not have question six. And

Joe has sone sort of -- he has sone things witten
out or sone ideas he can contribute maybe.

But these are general questions, and we do
have sonme specific responses from DOD. W are going
to see -- Jimand | have been talking at the break
to see if we can maybe figure out what
the -- let's try to focus the discussion a little
bit.

And if public health neans the negative
i npact of variola disease in a population, then to
my mnd, and | guess Jimwould agree and he can
el aborate, whether you have the virus stock or not
does not necessarily help ne. | don't see that it
does one thing or -- does anything either way.

If a terrorist decides tonorrow to rel ease
it, they know full well from our discussion and can
figure out thenselves that we would take the strain
that results fromthat and begin investigation in a
bi g way.

So is that m srepresenti ng what you said,
Jin? It doesn't help you one way or the other?

DR. CHIN:. | think we need to discuss b, |
think, alittle nore in ternms of retention of the

virus, inplications, because |I think one of the
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concerns woul d be a sort of worst case scenario that

gets out of the |aboratory.

You know, that science article has one
mllion cases could occur fromthat, I think, has to
be addressed.

And | think the discussions -- nost of us
woul d agree that even under the worst case scenari o,
it could be contained fairly rapidly with resources
that are avail abl e.

DR. ASCHER: | think that is the
conclusion. We just keep it sinple.

DR. RUSSELL: | think that's true of any
scenario, that the first cases that you are stuck
wi th, unless you have chenotherapy. And then if you
have vaccine stocks and a responsive system you can
contain the outbreak.

DR. CHIN: Yes, but there was that science
article of one million.

DR. ASCHER: But, also, there was other
press that said that they considered the |ikelihood
of escape fairly high.

And | think our statenent -- and you have
probably done it already, Phil -- to say that we
considered the likelihood of a virus escaping from

its current containnment to be very |low, intentiona
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or ot herw se.

And in the event of such a rel ease, we
consider the public health inplications to be
mnimal with rapid control, with rapid recognition
and control very likely.

DR. RUSSELL: You want to make the
statement that an accidental release escape froma
repository probably would result in a few tens of
cases and could be contained, tens or hundreds of
cases and coul d be cont ai ned.

DR. HENDERSON: A |imted nunber.

DR. RUSSELL: Yes. What you are really
t al ki ng about.

DR. HENDERSON: And the sanme would pertain
to the risk of, let's say, turning out virus in
people in permafrost bodies in permafrost.

It really is of no great consequence. |If
you turn it up, you turn it up, but it is not going
to spread and escape.

Li kewi se, | think we al so have the feeling
that if you had a mutant nobnkeypox virus that seened
to have a better transm ssibility than the present
strains have, that that |ikewi se is not of great
consequence, because, again, you could -- if it

behaves as variola and it spreads, it is not going
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to spread very rapidly.

And we do have a vaccine and control is
possi ble. For any one of these different factors
where you m ght see energence, you don't see this as
really a public health threat that could not be
readily controlled. | think that would be the way

we word that.

DR. ASCHER: And I don't -- on the other
side, | don't think any of us see retention as any
formof deterrent. It is snoke, at worst.

DR. CASSELL: P.K., how did you answer

t hat question?

DR. RUSSELL: How did | -- the question on
6a?

DR. CASSELL: No, 6b.

DR. RUSSELL: For retention of variola
Vi rus.

DR. CASSELL: Do you want to read it out
 oud?

DR. RUSSELL: Yes. The retention of
variola virus could, if appropriate R&D were
conducted, inprove the national ability to respond
to an intentional release.

And the reason for that is that | believe

it relates to the vaccine scenari o, because | am
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concer ned about our current vacci ne stocks, the

probl em of using standard vaccinati on procedures in

the nmodern era in a totally unvacci nated popul ati on.

Not insurnountable, but if we had a better
vacci ne that was | ess reactogenic and equally or
nore effective, and | think that is possible, then
we woul d have a better capability of responding.

So if you assune an appropriate R&D
program of vacci ne devel opnent, then retention gives
you a better defensive capability downstream If
you don't have an R&D program it's irrelevant.

DR. CASSELL: So is there anybody that
woul d object to what P.K has said, because it
really is a pretty strong statenment?

DR. ASCHER: Well, we did say this
clearly, that if you are going to wait for it and do
not hi ng and destroy the virus, you have it when it
cones up. You have your strategy and you proceed.

If you want to do sonmething with it in the
meanti me, you have to do something with it. There
is no point in keeping it if you are not going to do
sonet hi ng.

So it is one or the other, and this

basically says that.
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DR. ESPOSITO Is there any further

inmplication fromthe fact that if both sanples of
the virus, the Russian sanples and the U S. sanpl es,
were reduced in mass or nunber, to one strain each
in a sinple vial, does that have inplication or
reduced inplication of keeping the stocks but
keeping | ess?

DR. RAUCH. That is just cerenonial. |
mean, is it not? | nmean, really.

DR. ESPOSITO  Well, then you know the
ones that are at least admtted to. You have
narrowed it down to one, the India strain, the

Bangl adesh strain, for exanple. And those sequences

are known.

DR. ASCHER: Right. It would sinplify the
recordkeeping. It would sinplify the verification
all of that.

DR. LAMONTAGNE: All the threats, the
threats of it getting out or sonebody stealing it,
al so.

DR. ESPOSITO. It reduces the hazard. It
reduces public health inplications.

DR. CASSELL: Except if the one vial were
stolen, then you really would be in trouble.

DR. ASCHER: So you are asking whether a
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statenment in there that an internedi ate step on the

way to this of reducing non-essenti al

sanples --

DR. ESPOSI TO Ri ght .

DR. ASCHER: -- to make the eventual
process sinmpler would be supported. | think | would

support that.

DR. HALVORSON: But aren't we getting into
the political decision maki ng now? The sane
guestion conmes up about whether noral persuasion is
part of the argunent.

It is not sonmething we should be dealing
with, but it is sonmething that will rise at another
| evel of discussion.

DR. ASCHER: | think if Joe wants to say
woul d we object to him going down and | ooki ng
t hrough his freezer and picking the 30 best sanpl es
and using his judgnent and throw ng everything el se
away to make his life easier, | would say | have no
problemw th that. 1In fact, he probably could
recommend that. That is not political.

DR. ESPOSITO. Carrying it down to one
sanpl e.

DR. HALVORSON: Yes, but it is not a

scientific question.
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DR. ASCHER: No. That's an operational

thing. You would not have any problemw th that.
And that is not going to influence the other side,
just as he said.

DR. HENDERSON:. Well, except you are
rai sing the question: What are you retaining the
stocks for?

And you are retaining themto have a
variety of different types of agents in terns of
testing for a vaccine. | think it is destroy or
don't destroy. | think it is pretty hard to see
anything in between.

DR. ASCHER: Well, | am assum ng retention
of PCR anplifiable stuff.

DR. HENDERSON: Retention of --

DR. ASCHER: Retention of PCR preps in
t hat comment, that you are going to destroy but
retain sonme genetic material for library purposes.
Maybe the technology is noving too fast. D. A is
the one to ask. By destroyed, do you nean down the
toilet, down the toilet, or phenol in the tubes? It
is a different result.

DR. HENDERSON: | think what we are
| ooking at is at |east the status of the

recommendati on that Ben nade, do we -- if we are
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wanting to deviate fromthat, this is fine. If it

raises a whole -- there is a whole series of
di fferent possible scenarios out there.

Once you say, well, we could destroy sone
of it, we could be it in a third country, we could
put it in a bank vault, and there are a | ot of other
things, | think it is probably best to stay away
fromthat and just say are we going to recomend its
destruction or retention and leave it at that.

DR. ASCHER: But does inactivation beyond
a shadow of a doubt equate with destruction to your
mnd? |If we take all of the existing viable stocks
down to the | evel of DNA preps, not anplified,
not hi ng nore than just sanples suitable for library
purposes in the future for either sequencing or PCR

DR. HENDERSON: Is this going to be
satisfactory in terns of testing against -- for a
vaccine or for an antiviral substance?

DR. ASCHER: No, absolutely not. It would
only give you phyl ogenetic capability.

DR. BENENSON: Right. That's right.

VWi ch woul d you save, East Africa or Al aska
or --

DR. ASCHER: We could keep them all
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DR. BENENSON: You have three different

types to start with

DR. ASCHER: | understand. But you could
keep all sanples if you really inactivated them
beyond a shadow of a doubt. But would that be
politically equated with destroying it?

DR. ESPOSITO If you had intact genone
DNA, you could very sinply put that DNA in with
fow pox that doesn't grow in manmalian tissue and
replicate the variola DNA

DR. ASCHER: Ri ght .

DR. ESPOSI TO. That's the marker rescue
experinment that was done in the sixties.

DR. ASCHER: So | am asking the question
to get the answer, and the answer is we are talking
about really down the toilet, no nore, except for
t he cl ones.

DR. HENDERSON: | don't think this would
sel | .

DR. CASSELL: It is still a npot point.

DR. ESPOSI TO  The question of the clones
is can you stitch it together. Can you get back to
i ntact genone DNA?

DR. TAKAFUJI: If you think you know the

organi sm then --
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DR. HENDERSON: Both of those are

possi bl e.

DR. ESPOSI TO  Both of those are possi bl e,
yes.

DR. RUSSELL: | am not sure we ought to
try to get too sophisticated in shades of
possibilities here.

| think the generic issue of can you
reconstruct the virus from sequence is enough of a
vari able to make the rest of themalnost -- let the
politicians argue about it.

DR. ASCHER: Ckay. Part c.

DR. RUSSELL: We didn't get to a
di scussion on part a. W junped to b.

DR. ASCHER: Oh, I'msorry. You
transitioned.

DR. HENDERSON: Have we -- in dealing with
b, for clarification, the inplications we are
| ooking at for public health, we are | ooking at
different inplications of different types of things
above they are referring to. One is a terrorist
attack, as opposed to an incidental energence of
this froma pernmafrost.

If we are | ooking at -- if we consider

that there is no risk of a terrorist attack, you
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woul d not be pursuing the issue, | think, of new

vacci nes or chenot herapeutic practice.

But | think in qualifying the risk in
public health, we are making the case that there now
is perceived to be a very real risk of a terrorist
use or other and that, therefore, it is incunbent
upon us at this tine to devel op a better vacci ne.
And it would be desirable if we had a
chenot her apeuti c agent.

And, therefore, we are making the
recommendation that these stocks be retained because

we need those if we are going to develop a better

vacci ne or chenotherapy. | amjust trying to
clarify that that is what we are saying. |Is that
correct?

DR. ASCHER: And I just nmodified that to
say until we have had at |east a prelimnary | ook at
those two issues in a clearly descending slope to
t he end.

DR. HENDERSON: Because | think this is
what is going to have to be said to people around
the world, not just to our little of people |ooking
at policy. This has to be said to countries around
the world, and this has not been said so far.

DR. ASCHER: So this is the sound bite,
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li ke we said at the break.

DR. RUSSELL: 6b we are talking about.

DR. ASCHER: No, no. What D.A. is saying
is the sound bite. |If you reverse your position,
this has to be the sound bite.

DR. RUSSELL: The value of retention is
based on --

DR. ASCHER: The threat of use.

DR. RUSSELL: -- the threat of a terrorist
use, and its value revolves around chenot herapy and

DR. LAMONTAGNE: Isn't there another
el ement, though, that you can't really and
truthfully destruct?

DR. CASSELL: That's absolutely -- | would
argue that.

DR. LAMONTAGNE: That is a known, isn't
it? You can't assure --

DR. ASCHER: Sound bites are not that
l ong. You see, that's the problem You have to say
what you want to put first.

DR. CASSELL: But that is an inportant
part.

DR. ASCHER: | understand.

DR. LAMONTAGNE: | nean, | think that is
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what you were trying to get at earlier when you were

argui ng whet her down the toilet or just, you know --

DR. RAUCH:. Well, don't they go hand in
hand, though?

DR. ASCHER: Yes.

DR. RAUCH. | nean, quantifying the risk
of terrorist use versus verification and conpli ance
or non-verification and nonconpliance of destruction

DR. HENDERSON: | am concerned if you get
involved in verification, sinply fromthe fact that
we know very well that all virologists are squirrels
and all squirrels put away these little tidbits of
isolates in the bottom of the freezer.

And | am sure there is a whole bunch of
squirrely virus isolates in a |ot of different
pl aces.

| think what one is |ooking at is the
question of destruction and -- let's say whatever
one does is laid out in an expert conmttee
report -- confirmation of destruction by independent
groups of known avail abl e stocks.

And | don't know how you can go into non-
known stocks and say, you know, we have to verify

t hat, too.
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So | don't know how you are ever going to

determ ne that.

DR. LAMONTAGNE: But, D.A., even if you
could do that, if you have a systemin place that
told you that you have destroyed everything that you
knew was there, you still have the clones fl oating
around, and you still have --

DR. CASSELL: You have the sequence, if it
i's published.

DR. HENDERSON: And | think the question
we woul d ask is why would you want to keep your
stocks of variola for testing? And suppose that you
destroy yours, what difference does it make whet her
t hey destroy theirs, really?

What you |l ose is your ability to zap them
after they have zapped you with small pox. And I
think we basically felt that that probably was not
an acceptabl e zapper.

DR. ASCHER: Do you want to work on it a
little bit, see if we can finish what --

DR. CHIN: No. | think a -- 1 think the
Arny has al ready responded.

DR. ASCHER: |If you have not read it, go
ahead and look at it. The word there "uncertainty,

instability,"” whatever you want to say, is a concern
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to all of us, | think. W said at the break that

maybe we should put in a -- because one of the high
| evel concerns is international instability.

And one of the criteria for us being nore
confortable with its destruction is resolution of
sonme of the international instability issues. That
can be specific or nonspecific.

| don't know if that is inportant, but it
is unclear. The Soviet Union. | nean, Russia is
such an unstable situation with an el ection com ng
up. | can't say what is going to happen.

DR. WOLFE: Well, you can't just enphasize
Russia. You have to make an assunption that there
are other terrorist groups out there who very well
m ght have it or can get it.

DR. ASCHER: Absol utely.

DR. WOLFE: So, | nmean, we can't just talk
about Russia here.

DR. ASCHER: No. | wunderstand that. But
Russia is -- Russia is the weaponi zed question at
this point.

DR. CASSELL: But you are no |longer just
t al ki ng about one country versus anot her country
li ke you may have been five years ago.

It is a potential threat from i ndividuals,
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t hough, using it. This may be even a greater issue,

and maybe a nore convincing argunment that going
t hrough the cerenoni al act between the countries
really doesn't matter anynore.

DR. ASCHER: It could be separatists or
Canadi ans or who knows.

DR. CASSELL: O Anericans.

DR. RAUCH. We just have to renmenber that
when we talk in terms of a specific country, we are
tal king about a mlitary threat, which really isn't
a terrorist threat. Although there is a
proliferation factor that mght lend to a terrori st
i nci dent.

DR. WOLFE: Well, the inplications are the
sane. And if we can all agree that we can make a
fair assunption that it is possible, if not likely,
t hat organi zati ons or countries have the potenti al
to use this virus, then we need sonme defense agai nst
it.

And the question cones down, we agree we
need a defense. Do we need the live virus to do
this? That, to ne, is the crux of the whol e thing.

DR. ASCHER: Right. W definitely state
what you just said, which is that we recogni ze the

potential for introduction of an intentional nature
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froma variety of sources, either with sone

difficulty or fairly easily.

And it is our assessnent that retention of
the live virus at this tine provides -- is neutral
regarding the probability of that happening.

It really is. It is not a deterrent. It
is neutral

DR. WOLFE: But why do you say "neutral"?

| mean, the Arnmy makes the point that they feel
that the live virus is useful. To continue to hold
the virus is useful to counter the threat.

DR. ASCHER: But Phil said unless you have
organi zed ongoi ng research to inprove our position
with that live virus, holding it is
not --

DR. RUSSELL: The virus without an R&D
programis absolutely usel ess.

DR. ASCHER: Correct. W are beginning to
say this a little nore clearly.

DR. RUSSELL: |It's a political liability.

Wth an R&D program it could materially enhance
t he defensive posture. But the two are absolutely
i nked, because the political liability of keeping
it is very, very, very substanti al

DR. ASCHER: That is what | was trying to
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say earlier. W have to have them|linked in our

statenent. If we want to propose one, we have to

propose the other.

DR. RAUCH. Yes. | nean, | feel
confortable with the linking. | mean, we have
presented and R&D plan. | nmean, we weren't kidding

when we presented it.

DR. ASCHER: And what that would -- how
that would read in the context of sort of the
general overview | proposed is that you would say
sonething like short termor md termprior to this
point in time which you have projected, we woul d
suggest the follow ng questions be addressed in the
followi ng priority.

Eval uati on of chenotherapeutic is
currently avail able, and then we could vote on the
rest, vaccines.

DR. RUSSELL: | would be happier if
soneone fromthe conptroller's office made that
statenment, Terry.

DR. RAUCH. There is no new noney, but
there is re-prioritization, right, of existing
resources?

DR. ASCHER: But then the point is,

failing the execution of that work as a deci sion
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then that as a criterion for retaining it goes away.

And you don't say: Okay. W'IIl just hold it until
we decide to do that.

Once you decide to do that, you don't hold
it. That is the linkage we are tal king about, and
it has to be clear. You alnost say that, that in
t he event that such a programis not considered
necessary or viable at this time, then the virus
shoul d be destroyed. Peri od.

DR. CASSELL: It seenms ne that we keep
danci ng around the issue. W were told to ignore
the politics, stick to the science, and what | have
heard the science say is that there is scientific
merit in further understandi ng pat hogenesis, and
t hat because we have a published sequence and a high
degree of honology with other related viruses, that
destruction is really a noot point froma scientific
poi nt of view.

It seens to ne that that is the bottom
line of the science, if you get the politics |ike we
were told to do.

DR. ASCHER: But then that is not the
justification for keeping it. You are keeping it
because there is no point in getting rid of it.

DR. CASSELL: That's right.
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DR. ASCHER: But that is not --

DR. CASSELL: But we were told not to
consider the politics or even address the question
of whether it should be destroyed or not but to
rat her answer the questions that we have based on
t he science.

DR. CHIN. The public health inplications,
unl ess you are calling that policy, politics, the
public health inplications are that if you have this
threat, you need -- you should be countering the
t hreat.

DR. HALVORSON: But in contrast to the
previous five questions, these are not scientific.

DR. CHIN. That's right. These are public
health inmplications.

DR. HALVORSON: These are inplication
guestions, and they are fundanental policy
guesti ons.

DR. ASCHER: And this is the second
generation of questions after we were told not to
tal k anyt hi ng about policy. Very early discussions
in setting up this neeting --

DR. CHIN. No, not policy. Wen you talk

DR. ASCHER: Politics.
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DR. HALVORSON: You are tal king about the

scientific inplications of these questions.

DR. ASCHER: Right. So this is the next
generation of questions, and | think we are able to
di scuss sone of this at some |evel

Ckay. Anything nore on a, Jinf

DR. CHIN: Well, | think a could be worded
alittle nore gently.

DR. ASCHER: Right. Well, we will have to
work on the total content of the responses, but |
think we have a | ot of potential words.

And then we wap up with the sequence, in
light of the possibility of natural reservoir hidden
stocks, what could a determ ned opponent do to
devel op an offensive BWthreat using naturally
occurring variola or deliberately nodifying?

Qur assessnment is that that is very likely
to work in the sense of the technol ogy, both for the
production and delivery, is well known and not well
hel d.

So our viewis that -- and the Arny says
t hat re-energent variola would be an effective
bi ol ogi cal weapon, particularly when popul ati on
i mruni zati on has been discontinued. So the

potential for that is high.
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DR. ESPOSI TO: Does your proposed research

have any offensive overtones, rather than taking a
def ensi ve posture on the proposed research?
DR. RUSSELL: Well, you are always accused

of that, even if you are making vaccines in

chenmot herapy. | think that is an irrel evant
guesti on.

DR. ESPOSITO. Well, it is not an
irrel evant question, but, | nean --

DR. RUSSELL: You can be accused of
anything, and you will be. That is a political
liability.

DR. ASCHER: What could a determ ned
opponent to nmake a threat? Just grow it and shoot
it off. | mean, it is not that difficult. Bud has
vol unteered that he could show us how to do it very
qui ckly, right?

DR. BENENSON: That's only on the New York
subway. There is no ultraviolet light on the
subway.

DR. RUSSELL: John Lanontagne just nade an
i nteresting point.

DR. ASCHER: Ckay.

DR. RUSSELL: You don't need to hold that

variola stock to potentially up engi neer an orthopox
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Vi rus. You could start with vaccinia and cone out

with a -- shuffling the right genes in and out, cone
up with just as bad an agent.

And if any group is out there up
engi neering variola in one way or another by putting
I Muno- suppressi ve genes or sonething else init,
they could do the sane danmm thing with vaccinia.

Vacci nia has what, a nunmber of genes that
are honol ogous, half of thenf

DR. CASSELL: One hundred fifty-five out
of one hundred eighty-eight.

DR. RUSSELL: And these guys are getting
so smart about what the virulence restrictions are
t hat --

DR. ESPOSI TGO  You don't have to put
smal | pox genes in vaccinia to nake it virulent. |
mean, you can put poisons.

DR. RUSSELL: There are other ways of
doing it.

DR. ESPOSI TGO The fact is you could think
of a scenario where you nake a poi sonous vacci ni a,
rison (phonetic) or sonething like that, and
actual ly, because vaccinia doesn't spread as well as
variola, it is a much nore targetable type of a

vi rul ent.
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DR. RUSSELL: Doing experinments to do

t hreat assessnent in that arena, though, is
political suicide.

DR. ASCHER: Yes.

DR. CASSELL: So this has not been spelled
out in black and white by nmany of these responses,
and that is what | was actually getting at early
when | said it seens |ike we are dancing around the
science of it all. It really is a npot point.

DR. RUSSELL: Maybe we ought to stick in a
par agraph about the total potential of orthopox
virology to produce sone God-awful critters.

DR. ESPOSITO. Well, it is the potenti al
virology in general. W don't have to --

DR. RUSSELL: Yes. You guys are worse
t han us.

DR. ASCHER: | guess what Gail is trying
to say is our destruction has no effect on the
ability of someone else to get it going.

DR. CASSELL: | nean, five years ago,
things were certainly a lot different.

DR. RUSSELL: | had a totally different
view t hree years ago.

DR. CASSELL: And the debate about

destruction was certainly warranted. But now, it
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does really seemto be a very noot point, given al

t he advances in the past five years and the current

political situation.

DR. LAMONTAGNE: Well, it seens to be the
only one -- I'mnot even sure how useful this would
be, | guess, as part of the discussion today.

But if one could be assured that by
destroying the variola stocks that existed in these
fragile political environnents |ike Russia, if that
woul d reduce appreciably the risk of a terrorist or
other threat, that, | think, is the nost powerful
argunment for destruction.

DR. RAUCH:. Yes. The terrorists are only
going to get derivatives of the stuff. They aren't
going to get --

DR. ASCHER: |Is the cat out of the bag,

t hough?

DR. RAUCH:. They are al ways way behind the
t echnol ogy.

DR. HENDERSON: | don't know. | didn't
get a sense fromthis nmorning to what extent the cat
is out of the bag.

DR. LAMONTAGNE: Well, we nentioned three
conbi nati ons.

DR. ASCHER: Nat ural or intentional.
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DR. LAMONTAGNE: | think the cat has left
t he bag.

DR. CASSELL: Yes.

DR. RUSSELL: | think it is way out of the
bag.

DR. CASSELL: It is very nuch so, and big
bucks are being paid for all this technol ogy and the
expertise. A lot of scientists out of work
ever ywher e.

DR. ASCHER: Yes.

DR. RUSSELL: Very good orthopox
vi rol ogi st s.

DR. HENDERSON: But | think the issue is
t hat you do have a lot of terrorist groups that are
far | ess sophisticated, that are not in a position
t hat we have seen to utilize high technology in a
| ot of circunstances.

| think the committee, in discussing this,
felt that this destruction is no guarantee it won't
be used.

But it would serve to deter X nunmber of
groups fromgetting access, that this would be an
aid in that sense, mnimze the risk, not obliterate
it.

DR. ASCHER: Qur destruction or gl obal
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destruction?

DR. HENDERSON: G obal destruction

DR. CASSELL: But, D. A, if you take that,
what you said, realizing that you are only
mnimzing the risk within a certain group of
terrorists and wei gh that against P.K 's argunent
about the virus vaccines, having an inpact virus
vacci ne devel opnent, having the inmpact virus and
pat hogenesi s studi es that we have heard about,
coupled with the chenot herapy potential that we have
heard about --

DR. HENDERSON: But this is what we are
wei ghing. There is no question. Absolutely. There
are argunents on both sides of it. No, no, not to
negate it at all.

What we are saying and what is different
from what has been said, what we are asserting, is
that we see a very real risk at this point, a new
ri sk, a new appreciation that this is a serious
matter and that we really have to devel op a vaccine,
a better vaccine, better chenotherapeutic agents.

And this applies for all countries around
the world. This is not just a U.S. problem It is
a gl obal problem and that is why we need the virus.

DR. RUSSELL: |If you add all these up, ny
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appreciation of the nature of the problem and the

sol uti ons has changed drastically over a couple of a
very few nonths because of the inpressive capability
t hat the orthopox virol ogists have.

DR. ASCHER: If we clearly spell out sone
of these criteria, and in response to that, Russia
as a side issue |looks at that |ist and says: Oh, we
can answer that or we can tell you that, that then
m ght be a chance to revisit the issue. And it also
m ght be sonme guidance to make that happen.

But | don't know. | nean, if you say you
woul d i ke to know about chenot herapy, you would
|i ke to know about aerosol challenge, and they say:

Guys, we want to get rid of it. Here's our data,
you can --

DR. RUSSELL: | think that one way of
approaching this froma conceptual point of view,
D.A., is to say that the focus of the national
policy debate on the destruction of the variola is
the wrong focus.

VWhat we need to do is | ook at the
potential of orthopox viruses in general as a threat
either to public health or a terrorist threat or a
threat fromthe a hostile power, and evaluate it in

that regard, putting the -- and then the issue of
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variola virus is in the context of the total threat

and how nmuch political |everage and how nuch
political value it has with regard to the total

It may cone out a stronger argunment.
Destruction may wind up to be a stronger argunment if
you look at it as a threat of the total, including,
you know, John's scenari o.

DR. HALVORSON: Eventual ly, when you get
to this, you are going to be tal king about these
i ssues to an audi ence that already has sonme |evel of
appreciation. And it is going to be sound bites.
You are not going to get a very el aborate
presentation.

God knows it has been hard enough, even in
an inter-agency working group, to get science
introduced. | mean, there are so nany people that
don't really understand what is going on.

And they originally objected to destroying
the virus because we woul d be destroyi ng agai nst the
protection agai nst a di sease.

And we said, "No, no. These are two
different viruses."

You know, this is the problem where we
have an agreenent at | east on the science and nove

fromthere. But it has to be a fairly sinple
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expl anati on of science, | think, to sonme of these

people without a terribly conpl ex argunent.

DR. HALVORSON: Instead of responding to 6
in the way of a through g, wouldn't it be better to
put a paragraph describing what one can do with the
bi ol ogy of the system at the present tine? That
woul d, | think, be easier.

DR. ASCHER: D.A., what is the third world
view of the terrorist community and all of that?

DR. HENDERSON: | don't know that | could
speak on that.

DR. ASCHER: Well, | nmean, is it --

DR. HENDERSON: My guess is not -- they
really are nore concerned primarily with their own
probl ens and what have you. | don't think this is
regarded by nost third world countries as a big
i ssue.

DR. HALVORSON: Except for those who have
internal --

DR. HENDERSON: Except those may be Kuwait
or the Saudis or others that m ght be susceptible
because of wealth or other reasons to being attacked
by that sort of a group.

DR. LAMONTAGNE: O Russi a.

DR. HENDERSON: Yes.
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DR. LAMONTAGNE: I mean, | wonder if the

deci sion to renove from Novo- Si birsk would be nmade
because of the internal security considerations in
Russi a.

DR. ASCHER: We just use this termthird
world for D.A.'"s reference to the fact that at the
international |level, there is a cadre of fol ks that
are behind this as an idea.

It would only take a Hutu/ Tutsi release
to, I think, change a lot of that. But at this
poi nt, they have knives and guns and cholera and a
few ot her things.

DR. LAMONTAGNE: Well, when you are up to
your knees in alligators or maybe it is a little

hi gher than that, you don't worry about sonme ot her

t hi ngs.

DR. ASCHER: So your sound bite doesn't
talk much about that. It leads with -- |ike we
sai d.

Okay. D is easy because we have had a | ot
of discussion thus far on all of these issues of
what existing stocks could do to inprove detection,
protect against, prove vaccines. | think that just
has to be extracted from sonebody's hearing of the

di scussi on so far.
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They are all positive aspects of keeping

it. They would -- keeping it would obviously help
with all of that. No downside to that at all.

In addition, Peter nmentions the geographic
nmol ecul ar forensics as possibility of keeping the
phyl ogenetic stuff going.

DR. CHIN: | thought the discussion
downpl ayed t hat.

DR. ASCHER: \Which?

DR. CHIN. The geographic val ue.

DR. ASCHER: Well, within the limt of the
col l ection, right.

DR. CHIN: Nobody is recomendi ng that
t hat be done.

DR. LAMONTAGNE: That is very, very
ground.

DR. ASCHER: COkay. So detect and identify
the origin is what | amsaying. That is not
consi dered necessarily to be particularly
i nteresting.

DR. CASSELL: Except that -- | nean,
detect the origin, if you had nore information on
the variability, in other words the sequence froma
great nunber of strains, | nmean --

DR. ASCHER: But if it shows up in the New
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Yor k subway, are you going to care whether it is

I ndia 1967 or whatever in terns of then finding
where it canme fron? | don't think it really helps
you.

DR. LAMONTAGNE: It is not going to be
hel pf ul .

DR. ASCHER: If it has another virus
running around inside of it, then you are really
going to be interested.

DR. WOLFE: Well, didn't we say before
that the stocks that are held at CDC are certain
strains, and the stocks that the Russians have are
certain strains, and they are not nmutually
conpati bl e?

DR. ASCHER: Right.

DR. WOLFE: So if the India strainis in
Russia, for instance, and we wanted to use forensics

DR. ESPOSI TO. We have an India strain
whi ch we have not |ooked at all. W presune it
is --

DR. WOLFE: ©Oh, you do have it.

DR. ESPOSITO Yes. W have an India
strains.

PARTI Cl PANT: But the Russi ans have
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strains that we don't have.

DR. ESPOSI TGO Oh, yes. Li ke D. A
mentioned, it was a grab at the end to just get
t hese things.

DR. WOLFE: | see the forensics as being
potentially useful. |If a terrorist group gets it
fromthe Russians and it is a type you don't have in
your library, | see that as being hel pful.

DR. CASSELL: You are not tal king about a
| ot of effort to get additional sequence data today
gi ven the technol ogy.

DR. RUSSELL: It should not take long to

do that.

DR. HENDERSON: Well, just what | was
saying, Phil. \What we have are basically very
recent strains, |I nean for the end of the program

froma limted nunber of areas. One of the biggest
areas which I think we would be concerned about was
the Iran/lraq/ Syria strain --

DR. RUSSELL: You don't have that.

DR. HENDERSON: -- which we don't have.
We don't have, let's say, very nuch earlier strains.
The India 1967 is an unusual one, and we don't have
very many from 1967, even at CDC.

| think nmost all of themare 1970 and
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beyond. And sonme of the earlier ones that, let's

say, mght be extricated froma deep freeze and the
1950s and 1960s, nobody has them

And the |ibrary was never constructed to
answer the questions that we have had to answer with
measl es and polio for a very sinple reason, that you
did not need to -- you weren't worried.

When you say a patient with small pox, you
knew he had been in contact with another patient two
weeks before. And you could pretty well find out
where that was. You didn't need a nol ecul ar
virology to tell you where it was com ng from

So it is not a help. This is just
not -- we don't have the native stock at this tine
to create maps such as we have for neasles and
pol i o.

DR. LAMONTAGNE: But, D.A., | thought
Marty's point was that if you have the sequences of,
let's say, all the hemagglutinin from all
t he --

DR. HENDERSON: From the ones we have.

DR. LAMONTAGNE: Then you coul d use that
as a fingerprint, and it mght help in policing
whet her or not these are being --

DR. HENDERSON: Where they cane from
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DR. LAMONTAGNE: \Where they canme from So

it may be an aid in inplenenting the final
destruction.

DR. HENDERSON: | don't know how you can
do it, really.

DR. LAMONTAGNE: If you had those
sequences, you would not need the live virus.

DR. HENDERSON: Which |I gather -- was that
what you were trying to saying, Marty?

DR. WOLFE: What, the sequences versus the
live virus?

DR. HENDERSON: That if you had the
sequences with the fingerprints essentially of al
the strains, then you could nore or |ess know where
they came from

DR. WOLFE: Exactly.

DR. HENDERSON: Si nce they could only conme
from Atl anta or other places.

DR. WOLFE: O an lraqgi freezer.

DR. HENDERSON: The Iranians. They were
both isolating viruses.

DR. WOLFE: \Were.

DR. ASCHER: In 1972? And why didn't we
get it?

DR. HENDERSON: Well, the strains that we
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got were sent to Geneva for confirmation. |In other

words, toward the end of the occurrence of small pox
in a country, we began collecting specinens for
final verification.

And then they would be split. One week
t hey would go to Moscow and the other week to
Atlanta. This is really kind of a work which nobody
really wanted to do.

And so consequently, you wound up with
both places having a collection of strains, which

are probably fromthe sane epidemcs, a | ot of them

But the Iranians and Iraqis were doing
their own diagnosis and were trying both to cover up
the epidem cs frantically and were suppressing al
information about it. So they didn't want to
speci nens. That was for damm sure.

DR. ASCHER: So with the caveat for the
geogr aphic issue, we will say d is generally
positive.

In Iight of the above, how can existing
stocks of variola virus assist efforts -- no. \ere
are we?

Oh, the same question but ending "to

di agnose and treat deliberately nodified or
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mani pul ated strains of variola.”

| don't think it is any different. Sane
answer, because you have a sequence, and you are
still conparing back to back. The sane issue of
pi cking up sone other virus inside.

Anything different there, Peter? Let's
see. Sanme answer.

What are the probabilities of future
research questions arising, which we cannot now
frame, which would require all variola virus for
resol ution?

That is mainly the issue of pathobiol ogy
that Joe nentioned and just the general statenent
from Peter that the virus is nore than a sumof its
parts and having -- there is an overriding statenent
that something in the future woul d happen.

But we will live with that, | nean, in the
sense that we don't see that as overriding. But we
cannot lie about it. It's very possible that
sonet hing could cone al ong.

DR. CASSELL: So in fact what you are
doing is kind of taking issue with what Phil's
response was, saying that there was | ow probability
that future research questions would arise in which

having the intact virus would be useful.
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DR. ASCHER: Right.

DR. CASSELL: Got that, Phil?

DR. RUSSELL: MWhat?

DR. CASSELL: Did you get that?

DR. RUSSELL: No, but I wll.

DR. ASCHER: No. | said there are
possibilities, but we have to limt the --

DR. CASSELL: No, no, no. | know, but
basically he was saying that they were very
rel evant. Most questions could be answered with
ot her --

DR. ASCHER: Oh, okay. Yes. You are
t al ki ng about other poxviruses.

DR. CASSELL: Yes.

DR. ASCHER: Ckay. 6g, in furtherance
advancenent of know edge -- that's always
good -- what priorities should be accorded to
possi bl e experinmental studies with stocks of variola
virus in contrast to potenti al
associated -- | don't think we can answer that one
very well

We have to just speak to it as an
i ndependent problem and that the prioritization is
really beyond us at this point.

We have previously acknow edged that there
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is an identified threat, that our defenses are not

optimal . We have some, and there are a coupl e of
key questions that could be addressed by further
st udi es.

How you prioritize that depends on how
many new henorrhagic fevers you have comng in the
door. Brian described it very well. | don't know.

It is certainly on the |ist.

What do you have there, Peter? It is nore
of a general statenent about -- and the last, the
precedent, to what extent would the destruction of
the variola virus set a precedent for destruction of
ot her viruses, such as the polio and neasl es virus,
shoul d the di sease becone eradicated?

DR. ESPOSI TGO You m ght want to | ook
t hrough Walt Dowdel I's (phonetic) statement about
t hat .

DR. ASCHER: Il think it is -- | don't
t hi nk that has anything to do with it. Yes. Let's
see what Walt -- do you think that Walt said it?

DR. ESPOSITO. | think in the back of that
paper | gave you there is a statenent of that
nat ure.

DR. ASCHER: Yes.

DR. ESPOSITO | amnot sure. |t mght

CAPI TAL HI LL REPORTI NG

OO IO TY

(202) 466-9500




© o0 N o o b~ w N Bk

N N DN D NN P P PP PR
aa A W N P O © 0 N O 00 M W N —» O

262
get you started in discussion anyway.

DR. ASCHER: | don't quite see that it
is --

DR. RUSSELL: Page seven.

DR. ASCHER: | think they are al
di fferent.

DR. RUSSELL: It just says that he | ooks
eagerly to the debates. That's all.

DR. ESPOSITO So | would inply fromthat
it is not setting a precedent.

DR. ASCHER: | think not at all.

DR. ESPOSI TO. That these are al
i ndependent issues. One is a virus from Serge and
one -- they are all different categories of
guestions and answers.

DR. RUSSELL: You could make an argunent
t hat because of the nature of the polio virus and
nmeasl es that post-eradication release would be rmuch
nore conplex and difficult to deal with than the
post - eradi cation rel ease of the small pox virus.

PARTI Cl PANT: Is that right, D A ?

DR. HENDERSON: Yes. That sure --

DR. RUSSELL: That neasles and polio could
be very wi despread and out of control before you

tunmbled to it and figured out the extent of the
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pr obl em

Smal | pox, that's not going to happen in a
suscepti bl e population. The first cases are going
to be identified. The second cases are going to be
identified. The vaccination programwll be in
place. You will deal with it.

I f you eradicate polio and you eradicate
nmeasl es and then stop vaccinating and those suckers
get out of the | aboratory, polio can
be -- you can have hundreds of infections and
transm ssions all over the bloody world before you
tunbled to it.

So that the problem of |aboratory strains
of measles and polio is going to be, | think, very,
very inportant to the downstream i ssue.

And then -- | think it is a two-way
argument here, but the precedent then beconmes kind
of very inportant, you know W are really going to
be beating on an awful |ot of people to destroy
polio stocks in a few years.

| nmean, we are going to beating up on the
whol e virology comunity to get all those strains of
polio out of their freezers and clean it up and so
forth.

We do have the precedent of that HINL
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fluke. Okay? It escaped from-- it punitively

escaped froma freezer and caused a worl dw de
pandem c.

And we don't want that to happen. So
there is a precedent issue here and a downstream
bi gger public health danger fromthose two than from
smal | pox.

DR. CASSELL: So you have an awfully | ot
of work that is going on with a polio replicons that
| ook like -- that would be very beneficial in trying
to then make an argunent that you have all that,

t hat woul d not be very w se.

DR. RUSSELL: Then the polio guys are
going to cone and say: What the hell? You guys
didn't even destroy smallpox virus. \Why are you
beating up on us? This thing doesn't --

DR. ASCHER: Well, that is why the answer
has to be stated both sides.

DR. RUSSELL: That is why it is --

DR. ASCHER: It is a two-tailed test.

DR. RUSSELL: The precedent issue is nore
t han an exercise, an intellectual exercise. | think
t he downstreamissues with the other two viruses are
bi g-tine issues.

DR. ASCHER: But the failure to destroy
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al so does not set a precedent, which is what you are

saying. |In other words, it is not an automatic
reprieve for everybody el se.

| mean, you can | ook at the enterovirus
collection in our |lab and say that we should be
destroying half of those strains because they have
not occurred within nmy lifetinme. And what is the
poi nt of keeping them for reference?

And the answer is you keep them

DR. RUSSELL: Having spent mllions on
polio and billions on neasles, and those
enteroviruses were not the killer that neasles is.
They didn't have the inplications of polio.

DR. HENDERSON: Phil, | take it another
way. It is going to be a few years yet before we
get to the point of having to ask the question on
polio. | think it is at |least ten years before we
are going to have to ask the question.

And for nmeasles, | think it is going to be
a lot longer than that. By that tinme, we are going
to have a | ot nore know edge of basic virology and a
| ot of other things. And it may be irrel evant
anyway, sinmply because it would be so easy to create
and construct the virus itself.

So, you know, | would just as soon -- |
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woul d be fine to just |eave this one al one and say

that we don't foresee this as having any precedent
setting problem --

DR. ASCHER: No. One way or the other.

DR. HENDERSON:. -- one way or the other.

DR. LAMONTAGNE: But doesn't part of this
guestion have to do with the possibility of using
polio or neasles as a BW agent?

DR. ESPOSITO | don't think so.

DR. ASCHER: Polio or neasles as a BW
agent. What is the score? Qick, Ernie, off the
top of your head, calculate it.

DR. TAKAFUJI: Well, we know that neasles
in a very susceptible population (inaudible), for
i nstance, several centuries ago (inaudible). Polio
may not be as val uabl e a weapon.

| mean, you need to ook in ternms of the
potential for the (inaudible). So | think maybe
t hose kinds of things are going to cone into this.
We will probably have other agents who --

DR. RUSSELL: They will never make the
upper end of the list.

DR. TAKAFUJI: | agree with you. | think
that the issues are totally irrelevant here in terns

of (inaudible) smallpox. Smallpox is a BWIissue.
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We are not foreseeing neasles and polio as

BW agents in these kinds of procedures.

DR. LAMONTAGNE: Smal | pox has, after all,
been used that way.

DR. RUSSELL: Not a precedent.

DR. ASCHER: Neither way.

DR. RUSSELL: It makes our life a |lot nore
sinpler. W are running out of questions.

DR. RAUCH. W are runni ng out of answers.

DR. ASCHER: |s that what the red line
means? \Whatever it is, it didn't come through ny
fax machine. That's it.

Now, Gail, you are going to have to help
here. What is your suggestion here? Because we are
going to need one or two people to sort of take what
Phil has and what Gail has and put sonme reasonabl e
approxi mati on together and then tal k about it.

Do you set a responses to the questions, a
crisp set, for Terry in the sense of having
sonething to take back on the questions thensel ves
and an overall statenment of the nature | suggested,
sort of providing introductions --

DR. CASSELL: Well, | think it will take a
| ot of hard work tonight to capture everything that

we just said in the last two hours, which is not so
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easily said and is not already said.

And | am not sure how we want to try to
accomplish that, whether it is with a smaller group
and then cone back to the bigger group in the
morning with it, or if we all come back and try to
go through and develop a witten response.

DR. ASCHER: One suggestion is that Phi
polish his starting in the context of this
di scussi on.

DR. RUSSELL: Do | get to vote on this?

DR. CASSELL: While we all go to dinner,
and then we can cone back and --

DR. ASCHER: No.

DR. RUSSELL: Yes. You guys go out and
drink a | ot.

(Laughter.)

DR. ASCHER: And you and | have sone qui et
tinme to independently do a little beginning on the
overal | format.

And then after sonme tinme aside, pick a
time, 8:00 or sonething, to get together, and then
inlittle groups around conputers sort of keep
nmoving with volunteers just sort of bouncing around
t he room

Phil's docunent being the response to the
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guestions, maybe you the background and overvi ew,

and I will try and sort of fill in sone of the
bl anks.

DR. LAMONTAGNE: One area | feel a little
bit unconfortable with is the answer to nunber six.

| think we need to | ook at those words.

DR. ASCHER: Yes.

DR. CASSELL: Very carefully.

DR. RUSSELL: Well, I think I would
suggest that | print this out, have people take a
| ook at it, and then | wll -- 1 don't know.

DR. ASCHER: Bring it to the 8:00, having
read it. Bring it to when we neet with you later,
having already read it. Print it, take it al ong and
read it now.

DR. CASSELL: Have you altered it
substantial ly?

DR. RUSSELL: Well, there are a fair
anount of changes.

DR. ASCHER: Do you have an | BM --

DR. RUSSELL: It is 180 degrees on the
question nunber two, for exanple.

(Laughter.)

DR. CASSELL: So, Phil, give us an

executive summary, based on this afternoon's
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di scussi on.

DR.
degrees --

DR.
summry?

DR.

woul d t hi nk,
6: 00.

ASCHER: If you consider 180

CASSELL: What woul d be your executive

ASCHER: You can go off the record, |
at this point. | told you 5:00. It is

(Thereupon, at 6:00 o'clock, p.m,

the hearing in the above-entitled

matt er was concl uded.)
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