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PROCEEDI NGS

(1:05 p.m)

DR. DAUM I'd like to begin by

calling the neeting to order. Jody, would you

like to go through another roll <call first, or
are you satisfied with that?

DR. SACHS: No, |'m happy. There's

maybe two other people -- three other people --

we'll just notify everybody.

DR. DAUM Everyone is on except Drs.
Giffin, Palese --

DR. PALESE: [|'m here.

DR. DAUM Hel | o, Dr . Pal ese.

Everyone is on except Drs. Giffin and Wiitley at

this point. Dr. Diaz we know wasn't com ng, and
Dr. Gellinis still a question mark.
ARBI TRATOR HOCKENBERRY: Est uar do

Agui | ar-Cordova is about to join us on the call.

DR. AGUI LAR- CORDOVA: |'m here.

DR. SACHS: Great.

DR. DAUM Okay. Thank you. You're
not on my voting list, D. Aguilar-Cordova, so |
made a m stake. [|'msorry.

So, with that attendance informtion,
Jody, why don't we turn the floor over to you for

announcenments.
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7
DR. SACHS: Okay. | just have a

little bit of a meeting statenent to read. Good
af t ernoon. I'"'m Jody Sachs, the Executive
Secretary for today's neeting of the Vaccines and
Rel ated Bi ol ogical Products Advisory Commttee.
l'd like to welconme all of you to the 92nd
nmeeting of the Advisory Commttee. There is a
speaker phone for public participation |ocated
here in Conference Room C of Building 29B, on the
NI H Canmpus.

This afternoon's session will consist
of a presentation and conmttee discussion that
are open to the public. W will then go into a
cl osed session until the neeting is adjourned, as
described in the Federal Register Notice of
Oct ober 30, 2002.

Should a comm ttee nenber get dropped
from the tel econference, sinply call back at the
888-324-0789 nunmber and give the pass code as
VRBPAC. The operator is under instructions only
to connect the conmttee menbers to this Iine.
Again, you have the nunber so, iif you get
di sconnected, please call back. If you have any
problens while we're on the call, you can press
"*0" and the operator will help you

We ask that you do not place us on
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hol d because many clinical centers have
background nusic, and it can be very distracting
to those remaining on the teleconference |I|ine.
However, | strongly urge everyone to use "*6" or
a mute button -- it is the same as a nute button
-- since there are many |ines connected, the
background sound wll be decreased and the
quality of sound for everybody would inprove if
you just use nute.

I just want to |let everybody know who
is in the room wiht nme, in front of ne. Dr .
Karen Mdthun is here. She's the Director of the
O fice of Vaccines Research and Review, Dr. Neil

&ol dman, Associate Director for Research, Ofice

of the Center Director in CBER is here. Dr.
Ri chard wal ker, Di rect or of Di vi si on of
Bacterial, Parasitic & Allergenic Products. And

we have two of the people in the Laboratory of
Enteric and Sexually Transnmitted Disease Labs,
Dr. Dennis Kopecko, who is the Laboratory Chief,
and Dr. Philip Boucher. Also on the call is Dr.

Sam Katz, who is the Site Visit Team Chair.

I would now like to read a public
st at ement for the record. The follow ng
announcenent addr esses conflict of I nt er est

I ssues associated with today's neeting of the
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Vacci ne and Rel ated Bi ol ogical Products Advisory
Comm ttee on Novenber 18th, related to the review
and di scussion of intramural research progranms of
t he Laboratory of Enteric and Sexual |y
Transm tted Di seases.

Based on the agenda nmade avail able, it
has been det er m ned t hat t he commttee
di scussions present no potential for conflict of
I nt erest.

At this point, 1'd like to turn the
neeting over to you, Dr. Daum

DR. DAUM Thank you very much. We're
now going to go to the open session portion of
this afternoon's neeting. The neeting, of
course, as Jody nentioned, is devoted entirely to
the findings of the CBER | aboratory site visit of
t he Laboratory of Enteric and Sexual |y
Transm tted Di seases.

So, we are first going to hear from
Dr. \Wal ker regarding the overview of the Division
of Bacterial, Parasitic and Allergenic Products.

Dr. Wl ker .

DR. WALKER: Thank you. Good
af t ernoon. l'"d like to take just a few mnutes
to, as Dr. Daum said, give you a quick overview

of what goes on in the Division of Bacterial,
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Parasitic and All ergenic Products.

Basically, the division is focused on
assuring saf e and effective product s for
I mmunol ogi cal control of bacterial, parasitic and
al l ergenic agents affecting human health. It's
I nportant to keep in mnd that the scientists in
this division perform both research and review
functions. In some cases for our investigators,
this review function could be 30 to 50 percent of
their tine.

Anot her point I'd like to nake focuses
in on the review functions that these people do.

|'"d like to enphasize that their review work is
a cradle-to-grave type operation because it
begins with pre-IND neetings wth sponsors to
hel p provide guidance, and then through the IND
process, continuing neetings and review, |icense
actions, and then it's very inportant to keep in
m nd that even post-licensure of a product that
the task of this division goes on because there's
review of biological deviation reports, there's
I nspections, lot release issues, and so forth.
So, these people have a lot of work in the review
are as well as in the scientific area.

I'd |ike to make anot her point about -

- that focuses in on the scientific area that
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these people in LESTD and other parts of the
division deal with is in there are quite variety
of products. When you consider the products that
are existing now or that are possible in the
foreseeable future, I think of respiratory
pat hogens, from Streptococcus to Mor axel | a,
sexually transmtted diseases, pat hogens that
m ght be encountered by penetrating inoculation,
li ke Malaria and Borrelia, and so forth; special

pat hogens which has becone a big issue in recent

years, like Bacillus anthracis, Cl ostridium
Franci scel | a and Yer si ni a; di arr hea- causi ng
pat hogens which will be discussed a bit today,

and so forth, allergenic products whether it's
| atex or cockroach antigens and skin test
anti gens. So there's quite a variety of things
that the people in this division have to cover

And so the division, to do this, is
made up of about 100 people organized into eight
| abor at ori es. There's the Laboratory of Methods
Devel opment Quality Control, which seeks to
develop and standardize and evaluate quality
control nmethods for bacterial vaccines, and also
devel op, evaluate and apply serological nethods
to nmeasure inmmune responses in vaccine trials.

And also this group nore recently is working to
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coordinate quality assurance activities wthin
the division and provide |eadership and the
initiative to accredit CBER quality control
testing | aboratories.

Anot her | aboratory, the Laboratory of

Bacteri al Pol ysacchari des IS i nvol ved in
characteri zation of i mmune responses to
pol ysacchari de and conj ugat e vacci nes, in

standardi zati on of mnmethods for relevant clinica
application. They also have been instrunental in
devel oping novel physical and chem cal nethods
for | mpr oved eval uati on of i censed and
experimental vaccines involving polysacchari des.

A third laboratory is the Laboratory
of Bi ophysics, which use high-end instrunmentation
to hel p characterize bi opol yners such as
pol ysacchari des, DNA, proteins and nacronol ecul ar
assenblies such as vaccine/adjuvant conplexes.
And the high-end equipnent |ike applying NMR
technol ogy to vaccine characterization.

Anot her | aboratory in the division is
t he Laboratory of Respiratory and Speci al
Pat hogens, which deals with Bordetella pertussis,
as well as nmore recently with Bacillus anthracis
and Yersinia species. And the work that these

people are doing is to characterize the virul ence
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factors and studies on nechanism of actions of
these factors, and also the regulation of gene
expressi on of these factors.

Anot her | aboratory is the Laboratory
of Bacterial Toxins, which deals w th neurotoxins
as well as iron-regulated virulence factors in
Corynebacterium di phtheriae, and also in Bacillus
ant hr aci s.

There are two other | abor at ori es
before the |aboratory that we're going to talk
about today. The Laboratory of Mycobacteri al
Di seases and Cel | ul ar | nmunol ogy, which eval uates
protective innate and adaptive inmmne responses
to intracellular bacteria, and they are presently
I nvol ved in assessnent of DNA vaccination
strategies against tuberculosis, as well as
I dentifying new antigens that mght be useful in
anti-tubercul osis vaccines.

The seventh of the eight |aboratories

that I want to talk about today is the Laboratory
of | mmunobi ochem stry, whi ch deal s with
al l ergenic products. They are concerned wth
al |l ergen structure and function, and

i mmunonodul ation of the allergic responses, and
the study of chanokines and receptors in the

nodul ation of inmmune responses to allergenic
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agents.

Then the eighth |aboratory, which Dr.
Kopecko will be talking rmuch nore about this
afternoon, is the Laboratory of Enteric and

Sexually Transmtted Di seases, which of course is
dealing with enteric pathogens, but also in nore
recent times is dealing with several bioterrorism
agents, and |'m sure Dr. Kopecko wll nention
that a little bit nore.

I"d like to conclude by just bringing
your attention to some of the realities facing
our Researcher/Reviewers in the division. Sone
of the things they have to deal with are, as you
woul d expect in a large organization, are
bureaucratic hurdles, |I|ike personnel and other
t hings that sonetines make work chall enging, even
t hough we've got very good people working wth
us. Anot her issue these Research/ Reviewers have
by working in the Federal Governnment, they have
the issue of funding levels are uncertain from
year to year, and dependent upon t he
appropriation process.

But the nobst wunique thing, | think,
about the FDA Researcher/ Reviewers as opposed to
people in other governnment agencies |like CDC or

NIH is that since these people are reviewers, the
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timng of their workload is determned by the
sponsor subm ssions and not by CBER. And so they
have to carry out the research work and al so neet
deadlines that are part of the review function

and that is one of the challenges that our
I nvestigators are neeting.

And, finally, when we had the actual
site visit, | asked the Site Visit Conmttee to
not only help us by review ng the individuals and
reviewing the prograns that they are directing,
but also coment on the current and future
directions of the research.

So, hopefully that gives you a very
brief overview of our Researcher/Reviewers and
sort of the nature of the work that goes on
within this division, and I'll be glad to answer
any questions that you m ght have.

DR. DAUM Thank you very nuch, Dr
Wal ker. The floor is open for commttee question

or comment.

DR. KATZ: This is Sam Kat z. | guess
['"ll reserve mne until after we go through the
report.

DR. DAUM That sounds fine, your

choi ce. Any others?

(No response.)
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Then why don't we nobve on to the next
item which is we're going to hear from Dr.
Kopecko. Wel cone, Dr. Kopecko, and we will have
an overview of the Laboratory of Enteric and
Sexually Transm tted Di seases.

DR. KOPECKO Thank you very nuch.
Good afternoon to everyone. It's a great
pl easure to have the opportunity to introduce the
lab to you. In ten mnutes, I'll try to give you
alittle bit of a flavor for who we are and what
we do both regulatory and research-w se, and
mention a few of our future directions.

If you have the Site Visit Notebook in

from of you, you can see from Section 2 that the

| aboratory is conprised of three sections -- the
Pat hogenesi s Section, t he Gene Regul ati on
Section, and Dr. Stibitz and Dr. Boucher wll be

reviewing research in that area for the review
peri od. And the third is a new section, the
| mmune Mechanisnms Section, that Dr. Walker is
heading up, that's just begun, and there wasn't
any significant amount of research carried out
during the review period, but as we nopve nore
into anthrax and Shigella vaccine devel opnent,
t hat | mmune Mechanism Section <carries great

| mportance.
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The lab also is evolving from five

personnel to 14 personnel, so we're undergoing
sone signi ficant changes space-w se and
personnel -w se. We currently have 13 people

onboard, wth one nmore hopefully to join wus
w thin the next couple of nonths.

If you can see from Section 3, our |ab
was started in 1994, replaced the former
M copl asma Lab. It was initiated to handle a
| arge nunmber of [INDs and regulatory work in
enteric diseases, and also to cover sexually
transmtted di seases which, in fact, were thought
t hat there would be an onslaught of STD
applications, which has not actually cone yet,
but there has been a trenendous increase of
enteric disease applications.

The lab, as Dr. Wil ker nentioned, has
a bifunction, as all labs here at CBER We are
tasked with carrying out regulatory review in our
area of specialty, as well as to conduct research
whi ch enhances our know edge base, which allows
us to increase both the quality and speed of the
regul atory review of various products. So, our
research is aimed at our area of specialization.

Wt hin LESTD, we conduct basi c

research into the genetic and nol ecul ar bases of
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di sease pathogenesis and the host response to
infection. And the current events that have been
anal yzed during the last review period involve

bot h pr okaryotic and eukaryotic mechani snms

i nvol ved in bact eri al i nvasi on of nmucosal
epithelial cells -- that is, induced endocytosis
and al so induced exocytosis -- as well as the

gl obal regul ation of expression of Dbacterial
virul ence conponents, which Drs. Stibitz and
Boucher will address.

Qur reqgulatory responsibilities, you
can tell from the title, cover both enteric and
sexually transmtted diseases, but | wanted to
sunmari ze sone of the nore common and sonme of the
| ess commopn types of agents that we cover.

This includes, obvi ousl vy, chol era,
Typhoi d Fever, Shigellosis, as you m ght expect,
but al so ent er ot oxi geni c E. coli and ot her
pat hogenic E.coli such as Canpylobacter, LOB-
at t enuat ed bacteri al vect or based vacci ne

devel opnent for nultiantigen use. These include

bot h nodi fi ed Sal nonel | a strains, Shigell a
strains and cholera strains. We also cover
Hel i cobacter pylori, the wuse of live enteric
bacteria such as at t enuat ed Sal monel | a

typhi nerium given IV to treat metastatic cancer,
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vari ous UTI pat hogens, pr ot eus, E.coli,
i nt esti nal strain repl acenent for probi otic
t herapy, the use of bacterially derived enzynes
for treatnment such as alosperigenase for acute
| ymphocytic | euken a, bact eri al phase for
t herapeutic antim crobial use, bovine or chicken
I mmunogl obulin concentrates from specifically
i mmuni zed animals for human use, and genetic
har bored vegetables, to nmention sone of the
products that we cover

These enconpass products that are
adm ni stered by oral, intranasal, parenteral,
intrarectoral, or transcutaneous routes, and they
al so cover evaluation of new adjutants for orally
adm ni st ered products.

Currently wthin the lab we cover
about 110 different | ND products. W are
receiving about 12 to 14 new |IND applications per
year, SO you can see how that list is grow ng
We probably drop about five to seven per year
t hat becone inactive. W also are reviewi ng one
full biological Ilicense application on Cholera
currently, and we have several BLA supplenents
under review.

So, that covers the general |ab and

our regulatory responsibilities. I'd like to
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take a couple of mnutes and go back to Section 9
and just quickly sunmarize sone of the research
carried out in Ml ecular Pathogenesis Section.

OQur main focus was to | ook at the cel
bi ology of invasion of intestinal epithelial
cells by Canpyl obacter jejuni, which I'lIl get to
summarize in a mnute, but we also carried out a
number of nore mnor projects which all turned
out to result in publications, a couple of which
| want to point out because | think they have
enhanced significance.

One involves Nanobacteria, which was
reported by a Alevi Pej ander (phonetic) in
Finland, to be a new species of bacteria that
were very small, filterable through .1 mcron-
filters, potentially inportant adventitious agent
bi ol ogi cal products because they are found in
nore than 80 percent of bovine and human serum
t hought to be the nmain cause for human Kkidney
stone formation, and nore recently touted to be
the main cause of atherosclerotic plaque, still
bei ng pushed by Dr. Pejander.

We followed up his results, which were
nostly phenonenol ogi cal studies with the heaviest
pi ece of data being PCR 16Srod assenbl ed DNA. W

were able to obtain growh of these sanme coccoid
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| i ke structures that had a calcified outer shell
They 1ooked |ike <coccoid bacteria. However,
when we got into nolecular evidence, we found by
PCR we obtained the same sequence that Pejander
obtained, but in going to gene bank, we found
that he had msinterpreted the data and, in fact,
this was the sequence from phyl o bacterium which
is a comon water-borne contam nant that's found
In PCR reactions that are carried out for a high
nunmber of cycles. Also, the growth of these
structures could not be inhibited in azides,
which all respiration-dependent organisns would
be i nhibited by. So, the upshot of
t hese studies that we published in P&AS was t hat
there was no credible nolecular data to support
the existence of Nanobacteri a. We feel that
these structures are actually hydroxy-appetite
crystals that are triggered into initiation by

vari ous macromol ecules in blood and in saliva as

part of a natural process. And, in fact, as
Pej ander reported, you can destroy t hese
macr onol ecul es by heavy gamma-irradiation. So,

there is a way to knock them out, but we didn't
feel that +there was any strong evidence to
support the existence of this new group of

organi sms, renoving it at |east for the current
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time as an inportant potenti al adventitious
agent .

The second project that | want to
mention quickly involved Shigella sonnei. This
was a project that we started sone 20 years ago,
trying to make a nodified hybrid vaccine in
sal nonell a that woul d protect against typhoid and
Shigella, and this involved noving the LPS genes
from Shigella sonnei in Salnonella typhi, Ty2la.

The difficulty is this block of genes is very
| arge, and nore recently we were able to clone
downsi ze to about 12kb the essential genes. W
found t hat t hey are stably expressed in
Sal nonella off of an illegal copied plasmd

versus the typical nmulti-copied plasm d that nost

cl oners use. W also found that there is an
adj acent insertion sequence, 1s91, that causes
instability of this. Once that's deleted, it

stabilizes the clone region for production.

And we also found that this form one
pol ysaccharide 1is expressed in tw fornms in
Shigella and in E.coli, both as a Ilipoaliga
saccharide attached to core as normally, but also
as a capsule where it's |ipid-bound and stuck in
the outer surface of the cell. And we were able

to transfer this into Salnmnella and nmake a
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candi dat e vacci ne.

These studies were published recently
in Infection and Imunity, patented, and we had
one firm who's carrying out comercially the
devel opnment of this into a vaccine. W are
extending these studies to include Shigella
dysenteria and a couple of ot her Shi gel | a
serotypes for future vacci ne devel opnent,
together with devel opnent of a |live oral vaccine
agai nst ant hr ax.

Now, the last thing | want to nention
Is our work on Canpyl obacter jejuni. W carried

out a nunber of in vitro tissue culture invasion

assays into various cell lines, using a variety
of different inhibitors. And to understand the
cell biology of entry, these studies have been
summari zed in 2001 Trends In M cr obi ol ogy
Summary, for the npst part. We found that the

organi sm recogni zes a receptor that's probably in
the junctional space, the receptor is not yet
characterized, and it's carried within cuveale

Interactions of the bacteria with this receptor

trigger, we t hi nk, secretion of I nvasi on
effectors - - this is work by M ke  Conp
(phonetic), not ours -- these invasion effectors,

we found, trigger an up-regulation of PI3 kinase,
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a rel ease of intracel | ul ar calcium from
intracellular stores, activation of calnmodulin
and protein CON-AC, which cause a structural

rearrangement -- and this 1is a mcrotubule
dependent up-take nmechanisns as opposed to a
m crofilament dependent that nobst other bacteria
use ~-- the cytoskeleton 1is reorganized, the
bacteria enter through a mcrotubul ar like
extension, they are <carried in an endosonal

vacuole along mcrotubules via the nolecular
notor dinaene to raise the lateral surface where
exocytosi s occurs. So, that's the current state
of understanding for Canpyl obacter jejuni entry.

And if there aren't any questions, [I'll turn
things over to Dr. Stibitz.

DR. DAUM Dr . Kopecko' s very
I nteresting presentation is open for questions
and di scussi on.

(No response.)

Vel |, I guess there aren't any
questions or discussion, Dr. Kopecko, which neans
you were crystal clear. Thank you very much.

W will call on Dr. Stibitz for an
overvi ew of research activities in his area.

DR. STIBI TZ: Thank vyou. And t hank

you for letting ne phone in. I'"'m actually in
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southern Illinois, in my ancestral home, and |I'm
willing to bet I'"'mthe only person who literally
di al ed-up to the conference call

The section of LESTD that [''m
concerned with is interested primarily in the
study of one particular aspect of Dbacterial
pat hogenesis, and that 1is the regulation of
virul ence factor expression. The nodel system
that we use is that of Bordetella pertussis,
which has a very well-devel oped regulon governed
by the BvgAS two-conmponent system Now, BvgAS
li ke other two-conponent systens, contains an
envi ronnental sensor protein which is localized
in the inner nmenbrane, BvgS in this case, and
this protein communicates with the cytoplasmc
response regul ator protein, which is BvgA in this
case. These two proteins communicate by the
ki nase activity of the BvgS sensor protein, and
when BvgA is phosphorylated, it binds to the
pronmoter regions of virul ence.

Now, in pertussis, these include two
which 1'Il nmention, the fha which encodes the
filamentous hemagglutinin, an inmportant adhesion,
and ptx which encodes the pertussis toxin
responsi ble for sone of the hallmark synptons of
whoopi ng cough.
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Now, we know from in vitro
transcription studies that BvgA phosphate is both
necessary and suf ficient to activate
transcription of virulence seen. Fowever, there
are interesting and significant differences in
how this occurs, and a classic experinment which
denonstrates this is that if one grows pertussis
under conditions where the virulence regulon is
turned off and then shifts it to permssive
conditions, one sees that fha transcription is
initiated within nmnutes while that of ptx takes
several hours. And it has been suggested to
represent a tenporal pattern of gene expression
upon i nfection.

Now, this difference in one of the
aspects of virulence gene regulation that we're
nost interested in, and our ultimate goal is the
conpl ete understanding at a nolecular |evel of
the interactions of BvgA with pronmoter DNA and
with RNA pol ymer ase in t he process of
transcriptional activation. And to acconplish
this, we've taken a conbined biochem cal and
geneti c approach.

Now, unti | now, our efforts have
concentrated on the fha pronoter. This is one of

the sinplest, and actually the sinplest, BvgA
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regul ated pronoter described. And it was our
hope that we could best |learn the details of BvgA
action in this system and then broaden our sights
to include other promoters. And, in fact, that's
exactly the juncture that we now find ourselves
at, and it has been quite satisfying.

Now, Dr. Philip Boucher, who wll be
speaking in a few nonments, has been the driving
force behind the biochem cal analysis, and he'll
be telling you nore about that, but | just wanted
to nmention that that work has recently been
accepted for publication in Ml ecular Cell.

| have been primarily involved in the

genetic analysis, and 1'd just like to go over
that briefly. Past work includes both forward
and reverse genetics. In terms of forward
genetics -- in other words, screening for mnutant

phenotypes and then determning the site and
nature of nutations involved -- we have isolated
mutants which are affected in the differential
regulation -- in other words, ones which can
express fha but not ptx, and a reverse of that,
t hose which are hyperactivated for ptx expression
and down for fha expression.

In terms of reverse genetics -- in

ot her words, introducing specific nutations |ike
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bacterialistic nutagenesis and then determ ning
their phenotypic effect -- we have confirmed to
role of the am no acid D54, we have nmade short C-
t er m nal del etions of BvgA which had an
i nteresting phenotype in that they were lethal to
the cell and were suppressed by nutations in the
al pha subunit of RNA pol ynerase and, nor e
recently, we've made a nunber of 16 substitution

mutants at different positions, and many of these

had interesting phenotypes as well either in
terns of differential regulation or, in one case,
we bel i eve t he mut ati on whi ch affects

ol i gomeri zati on of BvgA.

Now, ny future genetic analysis of
BvgA involved a full-scale genetic assault on
BvgA and rests on sonme genetic screens which
we' ve devel oped, which will allow us to identify
mut ati ons that specifically affect the ability of

BvgA to interact wth RNA polynerase or to

I nt eract with itself I n t he process of
di meri zation or oligonerization. And | won't go
into those, but input into these will be BvgA in
whi ch we' ve done ei t her I nt ense in Vi vo
mut agenesis or, in fact, saturation nutagenesis
by alynase scanning. And what we hope to

identify are specific nessages in BvgA which are
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I nvolved in interacting with RNA polynerase or
with itself in the process of oligonerization and
di meri zati on.

Now, recently two other people have
joined the laboratory, and I'Il just  briefly
descri be their projects. Dr. Wendy Veal Carr is
an ERDA Fellow who <came to wus from Bill
Schaeffer's lab at Enory University, and Wendy is
enbarking on a project which, if successful, wll
allow wus to zoom out from our detail ed
mechani stic anal yses of BvgA to an organi smal or
host pathogen interaction |Ievel. And she's
adapting RIVET, which stands for reconbinase-
based in vivo expression technol ogy. This system
was developed by Andy Kanuli, who is not at
Tufts, and it was to examne in Vvivo gene
expression oligliocollar. The system uses a DNA
reconbi nase as a reporter gene, and the readout
is the degree of reconbination of a construct in
t he chronosome which, upon resolution, leads to a
block with antibiotic resistance. And that's
after appropriate strain construction one is able
to infect an animal -- in our case, a nouse --
and then recover the bacteria at different tine
poi nts and, by af fecting t he degree of

reconmbi nation, affect the |evel of expression
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that that particular gene -- in our case, we'll
expand an fha and ptx -- has experienced.

And we plan to use this to determ ne
If the differential regulation seen in vitro with

fha and ptx develop in a manner accepted in vivo

and, secondl vy, to determne the effect of
mutation  -- for exanpl e, which knock out
i mportant adhesions such as fha -- on the

expression of pertussis toxin.

And then, finally, Dr. Brian Janmes has
just very recently joined us, actually, since the
site visit, and he joins us from Dr. Robert
Bender's lab at University of M chigan. And
Brian is responsible for getting our anthrax
project up and running, and in the initial phase
he's developing new genetic tools specifically
for powerful molelic exchange vectors and an
enhanced efficiency of DNA transfer, and then we
plan to use those tools to study genetic
regulation of virulence in anthrax. And I'11
stop there.

DR. DAUM Thank you very nuch, Dr.
Stibitz. Dr. Stibitz' interesting presentation
is now open for commttee discussion and comment.

(No response.)

I was wondering if you could possibly
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say a couple of sentences about the big-picture
role of fha and the pathogenesis of pertussis --
why is this of particular inportance? O the
vacci ne antigens that we talk about and bandy
around their | nportance of t he acel | ul ar
vaccines, why this particular antigen inportant
to the pathogenesis?

DR. STI BI TZ: Well, | guess the npst
sort of convincing evidence of that is that the
mut ants of pertussis which |ack expression of fha
are decreased -- they have decreased ability to
adhere to host cells, and in some nodels have
decreased virul ence.

DR. KATZ: If you ask John Robbi ns, he
says it doesn't do anything.

DR. STIBITZ: Fair enough. | think it
Is safe to say that the animal nodels that we use
may not be the best animl nodels for assessing

the effect of fha, but at |east, you know, one

aspect of -- |1 think whether or not fha is
absolutely inportant in infection in a nouse
nodel , we can still assess the degree of in vivo

regulation using the system that we're going to
use.
DR. KATZ: | guess what | would |ike

you to comment on -- | was one of the visitors,
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so | heard this, but | don't know if the
commttee nenbers did -- what is the relevance of
Bordetella research to a l|aboratory of enteric
and sexually transmtted di seases?

DR. STIBITZ: Yes, | get this question
every tine.

DR. DAUM | imagi ne you do.

DR. STIBITZ: There are two answers to
t hat . One is sort of the historical story of how
| cane to be where | am and | don't think that's
particularly relevant. | think what's nore
relevant is the fact that the type of approach
that we take, wuntil recently, we were probably
the only group within the division taking a very
genetic approach. That set of know edge has
turned out to be very wuseful for the type of
products which we particularly find in the
Enterics Lab. For exanple, rationally attenuated
| ive vaccine which use the exchange nethods that
we use often in pertussis and actually devel oped
for use in pertussis, and then also issues
generally relating to nutation rate, population

genetics, and so forth, that inpact upon genetic

stability, and these also inpact wupon |live
vacci ne preparation, as well as issues that
relate to products we see, such as the
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repl acement flouro-type of approach that Dennis
mentioned, as well as bacteria therapy, which is

al so sonething that's conming to the fore again.

So, | think pertussis itself is not
rel evant. I think the system that we study, the
regul atory system IS wi del y rel evant to
bacteri al pat hogenesis as a whole, including

enterics, and then our specific nethod technol ogy
base help us greatly in the reviews that we do.

DR. DAUM Thank you.

MS. FISHER: Dr. Daunf

DR. DAUM  Yes.

MS. Fl SHER: Bar bara Fisher. May |
ask a question?

DR. DAUM Pl ease.

MS. FISHER: |s any of your work going
to lead us to genetic screening techniques for
those who would be at high risk of potentially
reacting, say, to pertussis vaccine?

DR. STIBITZ: I don't believe so. I n
other words, that would be primarily a host
characteristic, and our techniques are not
desi gned to assess t hat aspect of t he
host/ parasite rel ationshi p.

DR. DAUM Thank you, Dr. Stibitz.

Are there other comm ttee questions or comments?
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DR. PALESE: Yes. Peter Pal ese,

pl ease. Can | ask a question about the anthrax?

DR. DAUM Certainly.

DR. PALESE: A new person who S
com ng, we work on real characteristics of the
ant hr aces. Now, are there facilities available
at your institution, or how are you going to test
for A-virulence factors?

DR. STIBI TZ: Well, initially, we're
trying to develop new genetic tools, and that my
take some tine. When we do get to the point
where we're working directly with anthrax, mnuch
of our work can be done wth the A-virulent
strain. At this point, we're seeing a need for
doing actual work with fully virulent anthrax,
al though, if that happens, we do have a petri
facility. In fact, we're actually going one
better and we're doing much of the initial work
in Bacillicereous, which is a very close relative
of anthrax, but nuch, much |less virulent. Does

t hat answer your question?

DR. PALESE: Yes. Thank you very
much.

DR. AGUI LAR- CORDOVA: This is Estuardo
Agui | ar. | wonder, Dr. Stibitz, if you could
comment -- | was also on the review team -- but
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If you could comment on the independence of Dr.
Boucher within the work that you are doing and
the col |l aboration that involved.

DR. STIBI TZ: The word you use is the
word | would use to describe it. Basically, Phi
brings a set of knowmedge and tools to the
problenms that | don't possess, and he's devel oped
all the biochem stry. He's done that essentially
on his own. Il work in sonme of the nutant
construct, and so on and so forth, but Dr.
Boucher has done all that biochemstry from the

ground up, and it's a project that he initiated

and it's really a collaboration. I did the
genetics and he does the biochem stry. If you
have nmore specific questions, | could elaborate,

but the degree of independence is very high.

DR. DAUM Dr. Pal ese, a followp?

(No response.)

Al right. Thank you. Okay. O her
comm ttee questions, coments?

DR. SACHS: | just have a very quick
conmment . This is Jody Sachs. I just wanted to
rem nd everybody that a Transcriber is recording
this telecon, and it's easier for the Transcri ber
I f everybody repeats their nane before speaking

when they comment. Thank you.
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DR. DAUM  Thank you.

DR. AGUI LAR- CORDOVA: This is Estuardo
Agui | ar one nore tinme.

DR. DAUM Pl ease.

DR.  AGUI LAR- CORDOVA: Just anot her
qui ck question for either Dr. Stibitz or Dr.
Kopecko. Both of you have nentioned an increased
number of people. Is there also an increase in
space that's being considered?

DR. STIBITZ: Do you want to field

t hat one, Dennis?

DR. KOPECKO Yes, | wll. This is
Denni s Kopecko. Yes, we do have an increase in
space. We still would like to get nobre space

because even with renovations that are ongoing,

we are still going to be fairly cranped. But
wthin the limtations of the division and the
Center, we can't ask for anynore, really,
currently. But, yes, there is sonme additional

space, and certainly some additional funding for
per capita research.

DR. DAUM  Thank you.

DR. KATZ: Refreshing refrain. Thi s
is Dr. Katz. You said you were going from five
to 14 people, which is what you said in your

i ntroductory remarks. Those additional nine
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people, at what Ilevel are they scientifically?
Are these doctoral, post-doctoral, what |eve
peopl e are these?

DR. KOPECKO: Good questi on. Let's
see here. If we go back to Section 2, to the
organi zational chart, you'll see that in the
Mol ecul ar Pat hogenesis Section, there are two
Post - Doctoral |evel individuals joining. Dr .
DeQ Xu, who just recently joined within the past
week, who is going to be working on Shigella
vacci nes, and a second Post-Doctoral Fellow to
wor k on Canpyl obacter pathogenesis. Dr. Stibitz
mentioned two additional individuals, Dr. Wendy
Veal Carr and Dr. Brian Janes, who joined at the
Post - Doctoral |evel. Dr. Manuel Gsorio is a
Staff Fellow Ph.D. Cellular | mmunologist, who
joined us back in July, in the |Immune Mechanisns
Section, and then we have an additional beginning
research technician, and that sort of fills out
the field. So, nostly professional |evel, on one
technical |evel

DR. KATZ: Thank you.

DR. DAUM O her comments, questions?

DR. FAGGETT: This is Dr. Faggett.
One question relative to constant research versus

regulatory. What is the breakout in terns of how
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much time -- sounds like the new Fellows will be
doing primarily the research -- but in terns of
how much tinme just on a regul atory?

DR. KOPECKO This is Dr. Kopecko.
That's a very good question. In order to carry
out conpetitive research, you obviously have to
have sonme people in the Ilab that spend the
majority of time there. And what Scott and |
have sort of evolved into is a situation where he
and | take the mmpjority workload for regulatory,
so we're splitting up around 40 to 45 |IND
applications each, and then the remaining 20 to
30 are parceled out with other nenbers of the
| aboratory, that way trying to keep nobst of the
other individuals in the lab nost of the tine,
but they are all involved to sonme extent wth
regul atory, other than a couple of the Post-
Doctoral Fellows who are not FDA personnel, but
t hey are actually individual contractors.

DR. KATZ: This is Dr. Katz. | think
when we nmade our review, if | remenber correctly,
Dr. Kopecko, you told ne 50 percent of your tine
Is spent on regulatory, is that correct?

DR. KOPECKO. That's correct.

DR. KATZ: So, | think that gives you

alittle idea, Walter

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON. D.C. 20005-3701 (202) 234-4433



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

39
DR. FAGGETT: Thanks, Sam

DR. DAUM O her input?

(No response.)

Good. t hank you, everybody, for your
comrent s. And let's nove on to hear from Dr.
Boucher, who will give an overview of his
research activity. Dr. Boucher, welcone.

DR. BOUCHER: Thank you. | thought |
woul d very briefly sunmmarize the work | presented
to the Site Visit Team a couple of nonths ago
then discuss a current project, and then finish
off with what is planned for the future.

My interest in this lab since ny
arrival here in 1994 has been on a biochem cal
approach to an understanding of how a bacterial
response regulator effects control of expression
of virulence factors. This work has evolved from
early i nvestigations descri bi ng how t he
phosphoryl at ed BvgA regul ator of Bordetell a
pertussis binds to sinple pronoters to nore
recent experinments that have global inplications
for nol ecul ar genetics in bacteri a.

Initial studies enploying DNA binding
and both in vivo and in vitro transcription
assays fornmed the basis of our understanding as

to how BvgA activated transcription at the fha
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and ptx pronoters that have already Dbeen
di scussed by Scott. For exanpl e, it was
di scovered that activation of both pronoters
I nvol ves nultiple dimers organized in such a way
as to suggest an interaction with the Gtermna
domain  of the alpha subunit, one of t he
pol ymerase subunits.

Again, as Scott nentioned, the nost
recent work presented a couple of nonths ago wl
be comng out in the January issue of WMl ecular
Cell, so I'll be going through it very briefly
here. Using a technique termed affinity cl eavage
of DNA, we have developed a structural nodel of
how both the BvgA regulator and RNA pol ynerase
I nteract at a virul ence factor pronot er,
specifically the fha pronoter

The technique is based on the ability
of a chem cal nuclease to cleave DNA primarily at
sites dictated by the binding specificity of the
DNA- bi nding protein to which it is bound.
Anal ysis of cleavage patterns generated by such
nodi fied proteins bound to pronoter DNA allows
the devel opnment of structural nodels capable of
addressing certain critical questions such as how
many nolecules of a given regulator bind a

particular promoter and how are the different
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proteins in a transcription initiation conplex
oriented relative to each other.

Using this technol ogy, we described a
novel architecture in which nultiple dinmers of
BvgA bind along one fact of fha pronoter DNA
while a part of the polynerase conplex, the al pha
C-termnal domain, binds to the opposing face
al ong the sanme linear stretch of DNA.

In addition, nodeling studies reveal ed
that the orientation of BvgA nononers within the
diners is the same as that recently denonstrated
by x-ray crystallographic nethods for the C-
term nal domain of the related response regul ator
called NarL bound to its DNA-binding site.

Si nce t hese experinments wer e

conducted, we have extended our analysis of

transcription initiation conpl exes to other
virul ence factor pronoters of Bordetel |l a
pertussis. Previ ous studies using relatively |ow

resolution analyses nmade certain predictions
whose validity, in i ght of our current
under standi ng, were now being brought into the
gquesti on. In the pertussis toxin pronoter, for
exanpl e, stoichionmetry of BvgA binding and novel
orientations for how BvgA maneuvers itself onto a

very unusual binding site had previously been
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suggest ed.

Using our affinity cleavage assay, we
recently determ ned that the previous studi es had
underesti mated the nunber of BvgA diners bound to
the toxin promter and that the wunusual BvgA
bi nding site within this pronoter bound 2 diners

of BvgA in a very usual and unconstrai ned manner.

At anot her pr onot er, t he bi pA
pr onot er, we and ot hers have shown t hat
activation at this pr onot er requires a
concentration of BvgA that is intermediate

bet ween that required to activate the fha
pronoter and that required to activate the toxin
pr onot er. I ndeed, at the relatively high in
vitro concentrations needed for toxin activation,
the bi pA pronoter appears to be repressed. CQur
in vitro affinity cleavage assay has aided us in
di stinguishing sites that are likely involved in
activation fromsites that are likely involved in
repression. Studies of other critical virulence
factor pronoters are currently ongoi ng.

Concl usi ons from the wor k j ust
described also suggested other i nteractions
between BvgA and the RNA polynerase. For
exanpl e, our data suggests that BvgA nmay interact

with one or both of the follow ng: The C-
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termnal domain of the sigm subunit of RNA
polynerase and the N-terminal domain for the
al pha subunit of RNA pol ynerase.

Experiments utilizing both an in vitro
bi ochem cal approach and an in vivo 2-hybrid
protein-protein interaction assay are underway to
address these possibilities. As there are only
two copies of the alpha subunit per polynerase
conplex, it is also inportant to wunderstand
whet her both copies are required for full BvgA-
dependent pr onot er activity. I n vitro
transcription experinments are also underway to
address this question.

And, | astly, another project is in the
proof of concept phase of investigation. How
exactly phosphorylation of BvgA engenders an
active conplex is not fully understood. Based on
structural data of unphosphorylated fornms of
homol ogous proteins, it has been suggested that
phosphorylation results in the unmasking of the
DNA Bi ndi ng Domai n.

Per haps due to the instability of the
phosphorylated form of response regulators, it
has thus far not been possible to crystalize this
form In an attenpt to circunvent t hese

limtations, we are opting for the use of a
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physi cal method that would structurally conpare
the two forms of BvgA. This technol ogy ternmed
FRET, for florescence resonance energy transfer,
Is based on the ability of an activated
flourophore to transfer its resonance energy to a
nei ghboring fl ourophore.

As the probability of this transfer is
dependent on the distance separating the two
f1 our ophores, nmol ecul ar di st ances can be
calculated if energy transfer is nonitored for a
series of flourophore pairs distributed within a
single bionolecule. |If measurenents are made for
each pair in both the phosphorylated and
unphosphorylated forns of BvgA, a nodel can be
derived that describes the notion of one domain -

- for exanple, the Gterm nal DNA binding domain

-- relative to another -- for exanple, the N
term nal rmasking domain. The construction of
prelimnary BvgA mnutants that wll eventually

har bor fl ourophore pairs is currently underway.
That about concludes ny brief summary
of nmy lab activities, and | can entertain any
guesti ons.
DR. DAUM Dr. Boucher's presentation
I's open for commttee coment and questions.

(No response.)
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I would like to ask the sane question
| asked of Dr. Stibitz, if you wouldn't m nd, and
that is, can you tell us a little bit about how
f ha, which is good after some i npressive
regul ation, factors i nto pertussis st at us
physi ol ogy, and how inportant it is to the
conduct of the organism or the ability of the
organismto go about its business?

DR. BOUCHER: Certainly. First of
all, it is clear that fha, the expression of fha
in Bordetella plays an integral role in its
pat hogenesi s. Wthout the fha, it really has no
clear way of adhering to epithelial cells.
However, with the work that | am conducting, fha
really here is |ooked upon nore as a readout of
the activity of the two-conponent systens that
we're studying, and less really as an antigen for
any possi bl e vaccine.

DR. DAUM | understand that, but it's
still an interesting issue for nme, so | have to
ask it anyway.

Ot her commttee coments? Questions?

(No response.)

| nput ?

(No response.)

Dr. Boucher, thank you.
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DR. BOUCHER: Thank you.

Jody, | think it's that bewtching
time for the open public hearing. Do we know if
there's anybody interested in addressing the
commttee?

DR.  SACHS: No, but I1'lIl just read a
st at enent .

As part of the FDA Advisory Committee
neeting, we are required to hold an open public
hearing for those nenmbers of the public who are
not on the agenda, who would |ike to nmke a
statenment concerning matters pending before the
commi ttee.

I have not received any requests at

this tine. If there is anyone who would like to
speak -- address the commttee at this tine, this
I's the opportunity. And | 1look around the room

where | amright now, and there's no one fromthe
public w shing to speak. So, | wll close the
open public hearing and ask you, Dr. Daum to
continue the neeting.

DR. DAUM That sounds fine. So,
we're going to nove into closed session at this
point, and | guess that's going to ask those
I ndi viduals who need to take their leave at this

point, to please do so.
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the open
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