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WELCOME AND INTRODUCTION

Dr. Gary Nabel, Director of the Vaccine Research Center (VRC), at the National
Institutes of Health (NIH), welcomed participants to what he hopes will be the first of
many planning meetings and noted his particular appreciation that they were able to
attend upon such short notice. Dr. Nabel indicated that the specific issues to be addressed
represent acrucial effort that isimportant to him, NIH and the AIDS community. Since
Dr. Nabel is newly appointed as the Director of the recently established VRC, he also
wanted to convey histhanksto all those at NIH who gave him enormous support in his
transition.

Dr. Nabel challenged the group to create aframework for the Center so that it meets not
only short-term goals but also provides a useful model for future vaccine devel opment.
The purpose of the meeting was to build a consensus regarding plans for the development
of the VRC. The meeting was divided into seven sessions, each with an assigned
moderator to lead discussion and provide an overall perspective on the topic. Dr. Nabel
saw the key questions as.

» What isthe scope of the scientific research needed?

* What approaches can be taken to develop a successful vaccine?

* What infrastructure is needed?

» What types of researchers should be recruited?

* How can interactive researchers who will stimulate the field be targeted?

Plans for the building, now under construction and scheduled for completion by August
2000, were presented and the state-of-the-art equipment as well as the functional
usefulness of the space was emphasized. For example, there will be multiple areas in
which collaborators can meet to discuss and present; the cyber café chief among them.
The laboratories will largely be an open architectural style with the potential to closein
additional areas if needed. Ample Biosafety Level (BSL) areas (2+ and 3) will be
available, and there are plans for a small-scale Good Laboratory Practices (GLP)-
specified production area on the top floor, which enables incorporation of any
containment needs that arise. The hallmark of the plan is the flexibility of the design
sinceit isnot yet established who will be taking up residence in the space or what
specific activities will be ongoing.



SESSION I: Initial Scientific Strategies

Moderator: Dr. Dan Littman
Discussants; Drs. Dennis Burton, Ron Desrosiers, Ma colm Martin, John Moore, and
Jack Nunberg

[tems:

1. What are the most promising approaches for; a.) development of a CTL-based vaccine,
b.) generation of broadly neutralizing antibodies, and, c.) the persistence of antigen
(live-attenuated or sustained expression vectors)?

2. Should the VRC facilitate the study of immune/inflammatory mechanisms of
protection in viral infection for which vaccination has proven protective? Which
viruses and organisms (human vs. animal models) would be most relevant to HIV?

[tem 1

Dr. Dan Littman presented an overview and noted that due to research of the past several
years, there was probably general consensus that, in order to approach the production of a
sterilizing immunity against HIV, a combination of good humoral responses and
cytotoxic responses would be needed. He emphasized that there is good reason to hope
for avaccine sinceit is clear that one can get good cytotoxic responses and reduce the
virus levels significantly, but the question is still how to harness that activity and why the
virus cannot be eliminated.

Dr. Dennis Burton discussed the topic of whether broadly neutralizing antibodies (Abs)
hold much promise for vaccine development. In general, the problem has been that Ab
response to HIV infections reveal s that the antigens (Ags) presented by HIV produce low
antigenicity and low immunogenicity and thus would not be an effective meansto
developing immunity. There are some “chinks’ in the armor, however, which may be
utilized and will be discussed later. Generdly, Dr. Burton’s work shows that the Ab,
when presented with HIV, probably bind to a small part of the HIV envelope protein
(env). It isonly the Abs that actually bind the env protein that then elicit a neutralizing
response and very little of env protein is available for binding.

The CD4 binding region on HIV isthe key region that binds to lymphocytes and,
therefore, isthought by many to be a key target for vaccine production. However, Dr.
Burton’s structural studies show that the CD4 binding region on HIV iswell hidden from
neutralizing Abs. Thus, it may not be a prime target. Due to the minimal surfaces
available for binding in the three dimensional conformation of this env protein in the
intact virus, Dr. Burton speculated that there would only be afew types of Abs that would
have the potential to bind env. He has isolated three and would perhaps expect only one
additional non-overlapping Ab.

However, Dr. Littman noted that all of the Absidentified by investigators so far have
depended on a binding assay and not a functional assay for neutralization. Thus, this
could be only asmall portion of what is out there, and it would be worthwhile to screen



with the newer assays where one can, in real time and with high throughput, screen for
functional activity. There was agreement with this suggestion.

Dr. Burton aso noted that ways need to be found to enhance immunogenicity, and that a
lot of fundamental immunology needs to be done to understand how to enhance the
immunogenicity by immunological manipulations. Dr. Nabel asked the extent of the
efforts to date. Dr. Burton notes that no one has the mature oligomer structure to do it. If
one did, then they could devise some protocols to manipulate this. Thereis also aneed to
learn more about how to manipulate the Ab response. Thus, thereisagreat deal of basic
immunological science that needs to be pursued whether at the VRC or elsewhere.

The three Absisolated by Dr. Burton are broadly neutralizing in the sense that they can
easily neutralize 90-95% of various clade viruses. However, it still appearsthat aCTL
response will be needed to neutralize the remaining 5-10% and produce a sterilizing type
of immunity. Thus, a multivalent vaccine would be needed. Upon discussion, it appears
that thisis not different from what has been seen with other vaccines and athough it may
not appear that there is a 100% response, the combined Ab and CTL response could be
effective enough to prevent disease, again as seen in other vaccines. Thus, the percent
neutralization by the Ab may be able to be lower that 99-95%, but it is not known how
low. In the case of polio, 1/4 or 1/8 in the patient is sufficient, but thisis a highly
effective neutralizing Ab.

Dr. John Moore presented research emphasizing the need to have the appropriate
conformation of any Ag onetriesto present, one that is closest to the native
conformation. He indicated that most researchers have not, in the past, used the
appropriate conformation of the env oligomer, but that he and several others are currently
doing so. They should have information by the end of the year on whether this form
increases antigenicity. However, an understudied area of research isto learn how to most
advantageously present exogenous proteins to the immune system. Thisincludes looking
at adjuvants other than alum as well as defining other variables that might enhance
presentation such that antigenicity is enhanced.

Dr. Jack Nunberg described his research, which may be a new technique to use in the
search for broadly neutralizing Abs. He has looked at intermediates in the fusion of the
virus and cell and finds that fusion-competent intermediates are capable of eliciting
broadly neutralizing Abs.

The question was posed as to whether it would be useful for the VRC to advocate a
structural approach vs. empirical approach. Participants thought the science was at a stage
where one could determine some reasonable avenues to pursue, but that it is not at the
stage where one can say they could move this moiety and know what to expect. The VRC
could concentrate on structure, and/or it could focus on high throughput screening and
test some of the ideas heard at the meeting. Dr. Johnston pointed out that in the absence
of any assay that will predict immunogenicity, investigators should look at different types
of designs of protein and see what they do in animals. There was much discussion again
about the value of having a structure that whose conformation is well known, but still



produces low immunogenicity. It is difficult to know what to vary in order to mimic what
may be seen in vivo and some are working on this.

The gp120 monomer binds Ab well, but again, is a poor immunogen. Questions arose
about adjuvants helping in thisinstance, and although the AIDS Evaluation Group has
tried 9-10 different adjuvants and saw no improvement of differences, they were till
looking at the monomer form. Thus, one cannot just immunize with the peptides.

The mechanism of neutralization here is defined as the inhibition of virus attachment.
There is a close correlation between the attachment to spikes and neutralization.

ltem 2
(Discussed further in Session 1V)

Dr. Nathanson noted that consideration should be given to going back and looking at
existing vaccines with the more modern immunological, virological and molecul ar
biological techniquesin order to see how they work. There was strong support for this
idea and discussants supported the need for a Core within the VRC that would focus on
correlates of immunity.



SESSION I1: Informatics and Genomics Applicationsfor Vaccine Development

Moderator: Dr. Jeff Trent
Discussants; Drs. Louis Staudt and Ron Germaine

ltems:

1. How might bioinformatics and genomics technology contribute to vaccine design,
development and clinical trial design and analysis? Can vaccines be developed more
predictively and less empirically?

2. What approaches might be taken to modeling the immune response to peptides based
on their primary amino acid sequence?

3. Are there applications of microarray technology to the analysis of immune responsesin
animal models or in vaccine trials?

4. Can bioinformatics and molecular diagnostics be applied to perform more efficient
surveillance for infectious agents?

[tem 1

Dr. Ron Germaine noted that genomics and bioinformatics cannot yet provide answers at
the same level as the chip technology, but what they can do in some instances is narrow
choices down. For example, Dr. Lou Miller, working with malaria, has been working
with the Library of Medicine examining sequence complexity and non-complexity. He
can show relationships between regions that vary in those properties and their general
immunogenicity for Ab responses. Thus, he would be able to make some generalizations
about what to study next. However, research is not yet at the level where one could
predict the neutralizing epitopes except to say they are in amore structured region. In the
next few years, with the information gained, these approaches will achieve their potential.

Item 2
This was not addressed.

Item 3

Dr. Jeff Trent began by saying that 90% of the genome project will be completed after
this year, which will provide much useful information. He presented an overview of three
expression tools and their power for this technology. One technique, Sequence Analysis
of Genome Expression (SAGE) developed by Dr. Bert Vogelstein, has not yet been
applied in the context of virus or HIV, but this sequence-based approach has some useful
tools that have recently been posted on the NCBI and NCI Web pages. Two other
techniques are some of the array-based approaches which involve depositing individual
cDNA s onto glass slides and Gene Chip systems which entails the photolithography
approach, developing synthetic wafers either on glass or silicon surfaces by Affymetrix
that use defined oligonucleotides as the hybridization template rather than cDNA. These
tools, coupled with the completion of the genome sequence, will allow these expression
systems to provide such information as viral sequence, mapping information, patterns of
viral expression and their relationships, and time courses of expression. Thus, the real
power will be looking for signature patterns in the array. There are also ways to display
the information to depict what is happening, i.e., hierarchies and clusters while also



providing the ability to screen. These types of information could in turn provide insight
into the natural history of a patient’s infection.

Items3and 4

Dr. Louis Staudt proposed ways one could use these arrays broadly to ook at issues of
human immune responses and variations between individuals. They have created a
specialized microchip called alymphochip, which alows one to look at the expression of
inactivation of all cellsinvolved in the immune system or immune cancers. One could
then see, for example, which genes are turned on or off in response to a particular
cytokine. A library can then be constructed so when a patient is seen it would be possible
to know what genes are turned on in this patient. Dr. Staudt has begun a project with Drs.
Pat Brown and David Romanoff at Stanford examining whether peripheral blood
mononuclear cells would be sensitive indicators, via the chip technology, of avariety of
health problems. For example, since they know what genes should be expressed when, it
would be interesting to see what happens when the patient has a cold, is exposed to an
infectious agent, has sepsis, been exposed to atoxin, or has an autoimmune disorder.
Thus, these data, once collected, could be used diagnostically. Family studies could also
be done and one could look to see how a patient responds to an antigenic challenge.
These indicators would also be useful in identifying sub-clinical responses.



SESSION I11: Complementary NIH Intramural Programs

Moderator: Dr. Rick Klausner
Discussants: Drs. Tony Fauci and Michael Gottesman

Dr. Michael Gottesman noted that a compelling reason that the NIH was chosen as the
site for the VRC was due to its somewhat unique and clearly extensive resources
available. He listed the following resources:

People: Over 10% (~100 investigators) of the intramural scientists areinvolved in AIDS-
related research. Seventy-five investigators attended a town meeting about the
development of the VRC and thisled to the formation of another Specia Interest Group
(there are currently over 70 on the NIH campus) focused on the topic of an HIV vaccine.
These Specia Interest Groups present their data, hold journal clubs, invite speakers and
form collaborations among the different |aboratories.

Ongoing NIH Programs:

1. Existing Vaccine programs. There are a number of laboratories studying vaccines,
three were mentioned here- Drs. John Robbins’ and Bob Chanock’ s programs
have successfully developed vaccines. Dr. Lou Miller is currently working on a
malaria vaccine.

2. Intramural AIDS-Targeted Anti-Vira Program (IATAP) isagrant program for
intramural scientists sponsored by Dr. Gottesman’ s office. Most of the funds are
for infrastructure for structural biology studies related to AIDS and some vaccine
projectsrelated to AIDS (i.e.,, NMR, crystallography, EM crystallography).

3. NIH has aformidable structural biology program with world-classNMR
spectroscopists and crystallographers. There are over 11 crystallography groups
with over 80 people doing crystallography. In addition, they have full-time
dedicated access to Brookhaven and Argon facilities. They are currently building
an EM crystallography program facility that will have state-of-the-art high voltage
EM technology with investigators interested in studying vira structural proteins
and membrane proteins.

4. The NCI, Frederick facility was originally built to support a variety of structural
and biological modifiers programs. Thereis a Good Manufacturing Practices
(GMP)-specified facility on site, which has made vaccines. Also, Dr. John Coffin
is establishing amajor program in HIV drug resistance. Dr. Larry Arthur,
Director, AIDS Vaccine Program, NCI, Frederick, invited Dr. Nabel to tour the
facility.

5. Protein Expression Lab (PEL) lieswithin NIAMS and has a mission to supply
protein in large quantities, particularly AIDS-related proteins, for study in the
intramural program.

6. The Pilot Plant within NIDDK has many 30 and 50-liter fermentors and is
currently being renovated. Dr. Nabel has met with them to discuss waysit can be
modified to best serve the VRC.



7. The Bioengineering and Physical Sciences Program within the Office of Research
Services has provided many bioengineers who have been helpful in developing
technol ogies needed for high throughput screening techniques. A collaboration
with NCI produced alaser capture microdissection.

8. Invivo NMR center.

9. A small animal imaging center is being devel oped.

10. Vivarium for animal care.

11. The National Center for Biotechnology Information encompasses awide variety
of bioinformatics.

12. Clinical capabilities. A new clinical center isbeing built and the current clinical
center has years of experience in which many important clinical trials have been
conducted. Dr. Cliff Lane, Clinical Director, Nationa Institute for Allergy and
Infectious Diseases (NIAID), isawilling collaborator.

13. Proximity of Center for Biologics Evaluation and Research (CBER), FDA. CBER
has enormous experience on regulation and vaccine development. In addition,
CBER has avery active HIV research group that is available for consultation and
collaboration.

Dr. Anthony Fauci, Director, NIAID, noted that NIH has devel oped vaccines in the past
and possesses the capabilities to span the breadth of what is needed to develop avaccine,
from basic to clinical to scale-up of apilot lot to do avaccine trial and collaborate with
industry to produce afinal product. For example, within NIAID, Dr. Chanock’ s group
has been successful in such efforts with hepatitis A, rhodovirus, influenza, and
respiratory syncytial virus. This process was exemplary in obtaining resources from
throughout the NIH without having to build it into their program. The VRC can do
likewise. Additional |aboratories with vaccine interests include Drs. Mal Martin, Vanessa
Hirsch, and Bernie Moss.

Dr. Harold Varmus, Director, NIH, inquired as to the projected national need for primate
resources for AIDS research. There are not expected to be resources at the VRC, but
there are ones at Poolesville, MD and in Frederick, MD. All participants agreed that this
was a critical question and a major potential problem for all of AIDS research. The
primates are fast becoming depleted, especially ones with known and/or matched HLA
alleles (which some participants saw as important, others less so). Many researchers
currently follow the animals longer, leaving less space for new animals. Thus, thereisa
need for MHC-defined Rhesus monkeys as well as a need to have some system oversee
that animal's are used such that maximum data are retrieved from the studies. There may
be aneed to set priorities as to what studies can be done. NIAID supports 5 SIV vaccine
evaluation units as extramural studies with 50 animals and plans to increase thisto 6
studies with 75 animals. They have a committee to prioritize the studies. For the purposes
of the VRC, Poolesville is underutilized. In addition, there has been successful
outsourcing for other intramural laboratories’ primate needs.



SESSION IV: Composition of Laboratories

Moderator: Dr. Mark Feinberg
Discussants; Drs. Nea Nathanson, Michel DeWilde, Ron Germaine, and Jon Altman

[tems:

1. Giventhe priorities, what is an optimal mix of laboratories within the VRC with
respect to basic virology, basic immunology, core laboratories, applied (technical)
research, vaccine/vector production, and clinical trials?

2. Towhat extent should the recruitments and activities of the VRC focus on AIDS?
Should other targets, such as tumor viruses, herpes viruses, TB or malariabe
pursued? If so, which ones and at what percent effort? How does theinitial
composition of laboratories influence or limit the ability to approach other vaccine
candidates in the future?

3. Review of building plan and potential activitiesin the VRC.

[tem 1

Dr. Nathanson noted that consideration should be given to going back and looking at
existing vaccines with the more modern immunological, virological, and molecular
biological techniquesin order to see how they work. There was strong support for this
ideato be implemented within the VRC and for a Core that focuses on correl ates of
immunity. There was also general agreement that an essential part of this Immunology
Core would be afocus on standardizing immunological assays in a meaningful and
reproducible way in order to characterize human and primate immune responses to
candidate vaccines. Thiswould fill acritical need nationally and be a benefit to any other
vaccine candidate for any disease.

Dr. Nathanson also suggested that it be ascertained who is at the NIH already involved in
HIV/AIDS studies and who would like to participate in what manner. He thought there
were many investigators who would be interested in 10-15% participation rather than
100% and that this offered a key opportunity to leverage these people into more than the
space might represent. As many participants noted, this would need to be donein a
manner that did not dilute the Core.

Item 2

There was unanimous agreement that the VRC should focus entirely on AIDS so that the
vital effort of developing avaccine is not diluted. Researchers working on other diseases
should be considered if it isin the context of taking advantage of expertise where thereis
aknown vaccine or have something to directly contribute to HIV research. There was a
strong opinion that in order to be successful, there needed to be a focus and integrated
team. It was thought that understanding HIV will provide valuable information on other
diseases. Although Dr. Varmus notes that this was not called the AIDS VRC because
they wanted it left intellectually open and because the building would hopefully outlast
the problem of AIDS, he agreed with the HIV focus for now.



Dr. Nabel noted that where the study of HIV may open up an opportunity in some other
disease model, or vice-versa, they should take advantage of that. Thisidea met with wide
support. It was noted, at thistime, HIV-2 would not be afocusin the VRC; rather, a
higher priority would be given to studying different clades of HIV-1.

Regarding recruitment, there was extensive discussion about how much leeway should be
allowed potential investigators to have research apart from afocus on HIV. The primary
concern, again, isto not destroy the team concept. Participants were divided in opinion
with some wanting variations of avery strong team forging ahead to a common goal that
may not be subject to evaluation in the standard mode (i.e., published papers). Most see
teamwork as necessary but more in the standard mode of individual investigators.

Thereis an Executive Advisory Group made up of Drs. Varmus, Fauci, Klausner,
Gottesman, Nathanson, and Nabel. Dr. Varmus mentioned that thisisreally an
Administrative Advisory Group and that he expected an Expert Advisory Group would
be established which would at least include Drs. Bill Paul and Macolm Martin (who
have been advising this Vaccine Center Without Walls groups on campus) as well as
some members from Dr. David Baltimore’'s AIDS Vaccine Research Committee. This
committee would be the nucleus of the group to which Dr. Nabel wants to add intramural
and extramural specialists.

Iltem 3

There was extensive discussion about whether the VRC should have a GLP production
facility as planned. Justification for this on site facility rests on the important issues of
having real time accessto and control over the quality of materials needed. Many
participants have had problems with access to contractors and with producing the desired
products, which have sometimes been of low quality. Concerns were noted, however, by
some participants that this large space may not be as useful as expected since there will
often have to be down time for change over of preparations. Additionally, demand for
these facilities may expand to the point where alot of time and effort would be spent
servicing other projects with little gain from the vaccine effort. However, Dr. Nabel noted
that the GLP facilities would be used when other avenues were not appropriate and when
they needed material quickly. It isimportant that they have the capacity to do so. The
facility could be used in avariety of ways, thus there will be good use of space. Itis
intended to only produce limited quantities of materials for Phase | studies, not produce
large quantities for services.

When appropriate, the VRC will use other avenues to outsource production (the NIH can
facilitate this), including:

1. Useof the Frederick facilities (including its possible expansion).

2. Contracting out. The main problems of access and quality assurance can be addressed
by the man-in-the-plant mode of operation where the investigator has a person
working on site in the plant. Additionally, some investigators have had success once
they establish along-term relationship with a contractor (Dr. Nabel was directed to
Dr. Brian Murphy regarding this). The most hopeful improvement in the contracting
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path isthat the FDA, two years ago, allowed contractors to produce biologics; thus, it
can be expected that many companies are in the process of gearing up to do so and
thiswill improve access and quality.

3. NIAID has put out an RFP for contracts to have the capacity to produce biologics (see
notes from Session V).

It was generally agreed that the structure of the VRC should be a strong scientific focus
within the AIDS framework and there should not be an attempt to cover all areas of AIDS
research. As noted above, immunology would figure prominently in this effort. It was
seen that the VRC could take more risks due to the resources available and be responsive
to needs in the community, but that leadership will be important to keep ateam concept
and foster the climate where the investigators as a group decide on what avenues to
pursue together. It was agreed that the team effort should be strongly focused on getting a
vaccine to market. Dr. Nabel does see that the glue will be the team and the ability to
produce Phase | products will be an incentive for those who have been limited by this
previoudly.

Recommendations regar ding space issues.

1. BSL 3 space should be reviewed to see if it is sufficient. (This was determined to
be sufficient given the BSL 2+ levels unless the recruited investigators desired a
change).

2. The number of tissue culture hoods was questioned, but was acceptable at this
time due to the flexibility to expand the number, if necessary, when recruitment is
completed.

3. Thereisaneed to have adevoted large FACS room in the BSL 3 containment
room. Thiswould require an anteroom. Use of non-human primates would require
the FACS within the BSL-3 facility. Thus, at least half of the BSL-3 rooms should
have a FACS sorter.

4. More FACS scanners are needed in the building.
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SESSION V: Scope and Mission of the VRC

Moderator: Dr. William Paul
Discussants: Drs. Bernie Moss, Larry Arthur, and Peggy Johnston

[tems

What is the mission statement for the VRC?

What are the production needs for vaccine devel opment? Small-scale production is
currently envisioned in the VRC, with large-scale production off-site. Which off-site
facilities are available, and what are the lag times for large-scale production? Isthisa
reasonabl e strategy? What VRC cores can be useful both for investigators within the
VRC, on the NIH campus, and el sewhere?

Can/should the VRC contribute to efforts to address bioterrorism? (Not discussed)

1.
2.

3.

Item 1

Prior to drafting a mission statement, there was extensive discussion regarding what
should be the mission of the VRC. Important gaps that the VRC could try to address
include:

1. Establishing a Core for studying correlates of immunity.
2. Establishing a Core for assay and reagent development (could be within

Immunology Core). In the extramural world, assay and reagent development, i.e.
apathogenic SHIV, is difficult to get funded. It could be funded as part of another
grant, but it is too mundane for a grant and too creative for a contract. Thus,
developing important reagents could be a national service. Development of assays
isalso acritical need. The VRC should have the ability to do its own “routine”
assays (i.e., CTL) and should not provide this as a national service. What the VRC
can do nationally is work on improving labor-intensive assays (i.e., intracellular
cytokine) to make them easier. It was suggested that the VRC should develop
assays and reagents not only for human studies, but also for macague studies
where the field is farther behind. Additionally, there will be personnel within the
VRC to assist in the preliminary aspects of assay development such as entry into
the IND (investigational new drugs) and toxicology. Dr. Fauci emphasized that
NIAID has had success in these areas already over the past 20 years, thus the
model isthere.

. Establishing a Core for aiding trandational activities. Extramural funding is able

to supply good basic research and a network of clinical trials, but it is difficult to
fund the tranglational aspects of taking promising vaccine into clinical trials.

. Providing program project management advice and services for the

developmental and trandational phase of a product. This could be included under
the Trandational Core. Thereis aneed for centralized program management (or
project management of the science) with to help determine when some avenue
should be dropped and other avenues explored. Thisisimportant for conserving
resources and hel ping candidates to move into Phase | trials.
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5. Providing aids in drafting and helping investigators to navigate regulatory aspects.
Providing workshops regarding regulatory issues where the VRC can bring al
parties to the table (intramural, extramural, industry, and FDA).

6. Advancing vaccine candidates. Extensive discussion occurred on whether this
should be the VRC' s job. Several participants thought the VRC could bring along
afew candidates, but should not try to do too many in addition to developing their
own. Mr. Bill Snow advocated that the VRC pick up several candidates from
elsewhere so that there would be many approaches being attempted in parallel and
in different phases of development. It was the general consensus that the VRC
would help to bring some outside candidates along.

Mission Statement:

Dr. William Paul presented a draft mission statement which raised several important
issues. It was decided that the statement was actually a combination of mission statement,
goals and a vision statement with the first and possibly second sentences being the
mission statement. Concern was noted that the first sentence said the mission was to
“conduct research”. Other participants suggested instead it should read “conduct research
and promote development” or “conduct and facilitate” research. Dr. Nabel noted they
would want amission statement that would stand the test of time, thus something like “to
conduct research that facilitates development of effective vaccines for human disease”.
Then, in the goals section, state that the primary emphasisisHIV.

The draft mission statement mentioned the possibility that NIH would produce and
market the vaccine if no commercia enterprise took it on. There was substantial
discussion since it seemed that one would not want to involve the NIH in production and
marketing since industry would most likely pick it up. However, discussion brought to
light, that given that much of the need for an AIDS vaccine is outside of the country,
there may not be areal profit and no real guarantee of return on investment. Thus,
industry has no incentive. There are other options, i.e., working with the World Bank.
The Public Health Act does give the government the authority to produce and sell a
vaccine (probably not at a profit), if necessary, and there may be other vaccines the VRC
will need to develop. Thus, it should have the option.

During this discussion, an important gap was identified; the need to study the human
immune response (not just non-human primate) for candidate vaccines to decide which
candidate vaccine to take to Phase | trial. Most researchers would agree that the best
chance for getting an effective HIV vaccine is having a product that induces the broadest
range and highest level of immune response against the virus. To move development
forward, investigators need to be able to go back and forth between the lab and clinic to
get the best potential product. Just as knowledge increased immensely regarding critical
aspects of HIV pathogenesis by studies of small numbers of humans given potent
antiviral drugs, investigators now need a mechanism to study, in detail, human responses
in people who are given alternative candidate vaccines. The ability to use GLP material
in small human subject trialsis thus vital.

Substantial discussion revolved around whether the mission of the VRC should be as a
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national resource to fill gaps, or to do the best research to develop avaccine. Dr. Fauci
notes that these are not mutually exclusive. Participants agreed, but suggested an initial
decision and focus is needed in order to recruit candidates. Most agreed that it should be
aresearch center and help nationally when appropriate and able. A minority would like to
see more of anational effort.

One way to combine the visionsis that there are aready many questions that are not
sufficiently being researched because they are difficult, but also because they require alot
of resources. For example, Dr. Ron Desrosier’ s attenuated viruses give the best
protection, but it is not known how they work, and it is not clear that the work to do so
has been mounted. Also, if the effort falls short of a sterilizing vaccine, what are the
implications for those who have been immunized with partially protective vaccines?
Thus, the VRC could address the questions that require alot of resources.

ltem 2

Regarding production needs, Dr. Peggy Johnston presented NIAID’ s current extramural
efforts that would benefit the VRC. NIAID has put out a call for contracts that would
develop pools of contractors for: 1) GMP manufacturing, 2) support preclinical IND-
directed studies that need to be done to submit an IND, and 3) expertisein IND
preparation. Products for GMP include peptides, subunit protein, DNA vectors, particle
design, or whole killed and live attenuated viruses. They obtained two categories of
responses. half will do whatever one wants; half will work on some specific design.
Results of the bid will be known by fiscal year’s end. There will be room and space to
accommodate intramural needs. Expectations for lag times are not clear, but it islikely
that peptides and DNA will go quickly and there will be alot of capability to produce
these; replicating vectors would be moderate lag time and have good capability for viral
vectors. Recombinant proteins will be the most difficult with expertise found only in a
few places, although there are some new vendors coming on the market. For small-scale
products, the capabilities will be there. Dr. Johnston does not think intra- or extramural
laboratories should attempt large-scal e productions without the backing of industry.
NIAID does expect high usage and projects will be chosen to use these facilities by a
guasi-peer review committee. The contract does allow for intramural |aboratories to put
money into the contract and then use it as needed.

Regarding the on-site VRC facility, the overriding issues leading to a GL P facility were
access and quality. Dr. Nabel also noted here that many of the activities discussed for the
VRC will not actually require alot of wet bench space (i.e., Immunology Core,
regulatory aids).

Dr. Nabel asked whether a Frederick-like facility should be considered for production of
vaccinesin general (not at the VRC). The consensus was yes, given the lag time between
getting the facility, planning and getting the facility to turn out GMP material. NIAID’s
extramural efforts will be useful, especialy since there will be other vaccines. Dr. Larry
Arthur was not sure there was room for expansion at Frederick, but thought there may be.

A recommendation was made that since the VRC production facilities are often going to
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be used as a back up, it might be prudent to begin to make certain classes of arrangements
now for outsourcing, especially since the production of biologicsis a growing business.
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SESSION VI: Clinical Interface

Moderator: Dr. Cliff Lane
Discussants: Drs. Jim Hoxie, Sam Avrett, Jack Nunberg, and Kathy Zoon

[tems

1. What role should the VRC play in clinical trials, both in implementation of new trials
and analyses of ongoing trials intramurally and extramurally?

2. How do we facilitate scientific collaborations with extramural industrial and
academic clinical trials?

3. Should the VRC serve as aresource to analyze immunologic and virologic responses
for industrial and academic clinical trials? If so, what immunologic and virologic
assays should be included?

4. Arethere regulatory issues that can be addressed generically for vaccine development
and how can the VRC and FDA work to expedite the implementation of clinical
trials?

ltem 1

Dr. Cliff Lane expected the VRC to play an important role in fostering clinical trials and
clinical research in general. He presented the many unique assets that the intramural
environment can provide to make the trials easy to accomplish:

1. Current and new clinical center.

2. Staff physicians who are clinical investigator physicians who spend all their time
in theclinic.

3. Study coordinators (nurses) provide amodel service. NIAID hasits own IRP, thus
thereis afast turn-around on protocols.

4. Case Managers (nurses) who are familiar with the protocols.

5. Relationship between intramural scientists and industry, which has already
evolved via Cooperative Research and Development Agreements (CRADAS). The
Office of Technology Transfer setsthe policy for interactions and has a formal
mechanism for deciding each partner’s responsibility while protecting intellectual
property. This process works well and fast.

6. Collaboration with extramural investigators is best accomplished by cooperative
agreements since they allow payment and participation in the proposal writing
process. Neither of these are allowed in the grant process.

7. Support contracts present a good option to work past resources. Frederick’s NCI
has one in place that is very broad, i.e., studies of the immune system, and many
institutes have subcontracts.

8. Proximity of CBER, which also has a vaccine research group on campus.

[tem 2

Dr. Jim Hoxie noted that the extramural Pl needs help in taking candidate vaccinesto the
clinic, i.e., trandational activities of feasibility, scale up, and Phase |. The extramural Pl
can do this, but it requires many rounds of going back and forth to study sections.
Similarly, Dr. Jack Nunberg sees the primary gap for the extramural person as the
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movement of concept and development or the rapid advance to the clinic. He would see
value in providing project management help similar to the model that industry uses,
having a person guide the PI through the process, assays, safety, and regulations with
respect to the clinical protocol.

Mr. Gonsalves noted that the Vaccine Trials Network (VTN) and the extramural clinical
research community are additional resources for the VRC, and Dr. Johnston could foresee
many areas where the VRC could interact with these. Two examples are: The network
has the strength of being able to conduct multicenter studies and has a base of
information about previous vaccines as well as a central lab and statistical and data
center. The strength of the VRC isthat it is able to move quickly and maybe do some
small pilot studies. Thus, the interactions could grow if the vaccine tested by the VRC
were promising. Then they could go onto larger trialsin the vaccine network.
Additionally, the VTN could assist in assay development by helping to translate VRC
assays in auniform manner. Mr. Avrett noted that the VTN also isaresource sinceiit
prepares the public for clinical trials.

Iltem 3

NCI’s RAID Program may serve as a good model since it was developed because NCI
saw that there were good candidates for therapeutics that could not go forward to trial. It
has a Board of Scientific Advisors that decides which products should move forward.
Then they provide the capacity to move these through GMP to Phase I. This may actually
be an external resource for the VRC so that all products do not have to go through the
VRC. An additional role for VRC may be to feedback into the community what has been
learned from Phase | trias.

As dready noted, the VRC maybe be a good place to develop new assays or improve old
ones, but once that is accomplished, the VRC should not provide services for other
laboratories. NIAID aready has core facilities to do assays for many protocols, thus, if
desired, assays could be accommodated either there or at Frederick.

ltem 4

Dr. Zoon, CBER, noted that CBER was part of NIH until 1972 and has maintained close
ties with the intramural community. They currently have 10 investigators doing research
in HIV. Additionaly, they have the practical experience of having reviewed many
vaccines and dealing with clinical trials and trial design to get the most out the each trial.
Tria designisavita area since the addition of each experiment raises the cost
considerably; thus to get maximum information, the trial needs to be designed with care.
The VRC could take aleadership role in bringing interested parties to the table to deal
with thisissue as well as other regulatory ones.

17



SESSION VII: Critical Hurdlesto Vaccine Development

Moderator: Dr. Peggy Johnston
Discussants: Drs. Michael Gottesman, Mark Feinberg, John Moore, and Ron Desrosiers

[tems

1. How do we best promote collaboration among scientists within the VRC and
elsewhere on the NIH campus? What mechanisms can be used to promote
interactions between intramural and extramural scientists for the AIDS vaccine
research effort?

2. What proportion of recruitments for the VRC should be from the intramural program
vs. the extramural program?

3. How can the VRC eliminate the gaps in vaccine development?

4. Arethere any modifications to the existing building plan that might be useful ?

ltem 1

Dr. Johnston noted that three studies of the roadblocks to AIDS vaccine development
concluded that limited scientific knowledge is the major obstacle. Thus, the question of
collaboration is key to addressing how to move the field ahead rapidly. Dr. Gottesman
presented NIH resources and incentives for establishing collaborations since thisis one of
his main functions. He has found the best incentive is the science, but communication is
also key. Thus, the Special Interest Groups are an important resource.

The next most important incentive is space. He urges that space be left for visiting people
from extramural and intramural. It would be important for Dr. Nabel to not assign all the
space and keep a Director’ s reserve since investigators are not anxious to give up space.
Money islikewise a good incentive; thus, Dr. Nabel should also keep reserves for various
possibilities. NIH has the Inter-governmental Personnel Act (IPA), which alows people
to maintain their current employment (industry or academia) and come to the NIH if NIH
paystheir salary. This can last for four years and can work in reverse, i.e., supporting an
NIH person to go out to industry or academia. Additionally, the money could support
intramural people visiting at the VRC or VRC scientists visiting an intramural laboratory.
The IATAP fund of money regulated by Dr. Gottesman’s office also stimulates
collaboration and would be appropriate for use at the VRC.

Individual scientists may collaborate with industry viathe CRADA. The guiding
principle with respect to consulting is that a researcher cannot have an official duty
activity with industry (CRADA) and a paid consultancy. Researchers can consult with
industry aslong as they are not consulting in an area directly related to what they are
working on in their laboratory, which isalso an official duty activity. Thus, they can use
their general expertise and must take leave for consulting duties.

Item 2

Recruitment for the VRC should draw mostly from the extramural community so asto
increase and stimulate the pool of AIDS researchers on campus. There are ways that a Pl
with an NIH-funded RO1 can come to the NIH or VRC. Some of the mechanisms of
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support at the NIH mentioned include:

1. Tenure: Thereisatenuretrack similar to that for assistant professors. Thereisa
promotion and tenure committee that considers many outside references.

2. “Whitehead-like Fellow”: Although not an accelerated track to tenure, this
position provides independent resources to the investigators for three years. At
that time, if they are not accepted for tenure, they can take two years of funding
with them to an outside position.

3. Title42: This mechanism provides five-year renewable appointments and allows
unlimited salary.

4. Staff Scientist: This position is not a permanent Civil Service position.

Item 3

The potentia gaps that the VRC could address have been discussed earlier and will be
summarized at the end of this report. One additional gap mentioned here was keeping the
FDA appraised of emerging concepts in HIV vaccine development. Participants again
emphasized the need to be able to use GLP materias in small-scale human subject
studies.

[tem 4
Suggested recommendations for the building were discussed in Session 1V and will be
summarized at the end of this report.

Dr. Johnston summarized the retreat by saying that the VRC appears to be an exciting
and attractive package with a nice building, new space, and a solid leadership, open for
input, which bodes well for the future success of the Center. Dr. Varmus' presence brings
to light how important this Center is to the NIH. Dr. Johnston stressed that collaboration
and dedication to the vaccine effort will make the Center work and that it will be
important for the community to see products and concepts moving ahead.
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SUMMARY

Dr. Nabel thanked the participants again and noted the excellence and breadth of
comments that will be helpful in his planning. The wealth of the NIH resources,
particularly in structural biology, clinical infrastructure, and basic immunology are
impressive and provide awide base of support and a variety of ways to interact. This will
provide a great start. He sees three recurring themes:

1. The need for a scientific agendawith a core group of scientists who have
hypothesis-driven ideas about vaccine development. Areas of need include
developing approaches to utilize neutralizing Abs and CTL responses so that the
vaccine will provide persistent protection.

2. The need to provide access to translation activities and understand human
immune responses.

3. That thereisagood opportunity to help the national effort by the VRC helping to
define regulatory requirements and take the lead in eliminating unnecessary
obstacles. Additionally, providing guidelines that will facilitate trials and the
scientific knowledge that results. Dr. Nabel agreesit will come down to the
people who come. Thus, the recruitment effort will target outstanding scientists
who are collaborative and passionate about developing vaccines.

Lastly, Dr. Nabel presented adraft job description, which elicited the following
recommendations:

» Emphasize the need for collaborative and goal-directed personalities.

* Addwording that will target industrial development people for the trand ational
needs.

» Consider a separate ad targeting translational researchers and different journals.

The next meeting will include topics on the governance of the VRC and the interaction
with intramural |aboratories.

Dr. Varmus invited all to the Corner Stone laying scheduled for mid-May. The building
will be named for Dale and Betty Bumpers who have had a long-standing interest in
vaccines, distribution of vaccines and children. Dr. Varmus will keep those participants
who indicated an interest in attending informed.
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MAJOR RECOMMENDATIONS

Mission

The VRC should conduct research that facilitates development of effective vaccines for
human disease. The VRC should be aresearch center that aids in the national program
when appropriate and able.

Cores Needed and Gapsfor the VRC to Potentially Address

1.

Establish an Immunology Core to study correlates of immunity. Consideration
should be given to going back and looking at existing vaccines with the more
modern immunological, virological, and molecular biological techniquesin order
to see how they work.

Establish a Core for assay and reagent development (could be within Immunology
Core). In the extramural world, assay and reagent development, i.e. a pathogenic
SHIV, isdifficult to get funded. It could be funded as part of another grant, but it
istoo mundane for a grant and too creative for a contract. Thus, developing
important reagents could be a national service. Development of assaysisalso a
critical need. The VRC should have the ability to do its own “routing” assays (i.e.,
CTL) and should not provide this as a national service. What the VRC can do
nationally isto work on improving labor-intensive assays (i.e., intracellular
cytokine) to make them easier. It was suggested that the VRC should develop
assays and reagents not only for human studies, but also for macague studies,
where the field is farther behind. Additionally, assisting in the developmental
aspects of assay development such as entry into the IND (investigational new
drug) and toxicology. There will be personnel within the VRC to do this. Dr.
Fauci emphasized that NIAID has had success in these areas already over the past
20 years, thus the model isthere.

Establish a Core for aiding trandlational activities. Extramural funding is able to
supply good basic research and a network of clinical trials, but it is difficult to
fund the tranglational aspects of taking promising vaccine into clinical trials.

Help address the need to be able to study the human immune response (not just
non-human primate) for candidate vaccines to decide which candidate vaccine to
take to Phase | trial. The best chance for getting an effective HIV vaccineis
having a product that induces the broadest range and highest level of immune
response against the virus. To move development forward, investigators need to
be able to go back and forth between the lab and clinic to get the best potential
product. Just as knowledge increased immensely regarding critical aspects of HIV
pathogenesis by studies of small numbers of humans given potent antiviral drugs,
investigators now need a mechanism to study, in detail, human responsesin
people who are given aternative candidate vaccines. The ability to use GLP
material in small human subject trialsis thus vital.

Provide program project management advice and services for the developmental
and tranglational phase of a product. This could be included under the
Trandational Core. There is aneed for centralized program management (or
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No

project management of the science) with help for determining when some avenue
should be dropped and other avenues explored. Thisisimportant for conserving
resources and helping candidates to move into Phase | trials.

Provide aids in drafting and helping investigators to navigate regulatory aspects.
Provide workshops regarding regul atory issues where the VRC can bring all
parties to the table (intramural, extramural, industry, and FDA). Important
subjects would be regulatory obstacles to trials and clinical trial design.

Feed back information gained from Phase | trials.

Advance vaccine candidates. Extensive discussion occurred on whether this
should be the VRC’ s job. Several participants thought the VRC could bring along
afew candidates, but should not try to do too many in addition to developing their
own. Mr. Bill Snow advocated that the VRC pick up several candidates from
elsewhere so that there would be many approaches being attempted in parallel and
in different phases of development. It was the general consensus that the VRC
would help to bring some outside candidates along.

10. Address research questions, which require substantial resources.
11. Keep the FDA appraised of emerging conceptsin HIV vaccine devel opment.
12. Increase non-human primate resources (not necessarily in the VRC), which are

desperately needed.

Focuson AIDS

The VRC should initially focus only on AIDS so as not to dilute the effort to bring a
vaccine to market. Researchers working on other diseases should be considered if itisin
the context of taking advantage of expertise where there is a known vaccine or the work
has something to directly contribute to HIV research. Also, where the study of HIV may
open up an opportunity in some other disease model, or vice-versa, the VRC should take
advantage of this. Teamwork is seen as a high priority in the effort to move the field
forward.

Research Needed in the Area of AIDS

1.

Additional research seeking and analyzing broadly neutralizing antibodies. All
current broadly neutralizing antibodies have been identified via binding assays
rather than afunctional assay for neutralization. New assays are needed and high
throughput technology brought to bear on this subject.

Finding immunogens that can elicit broadly neutralizing antibodies and
performing structural studies of these.

Ways to enhance immunogenicity.

Ways to present exogenous proteins most advantageously to the immune system;
looking at other adjuvants.

Ways to manipulate antibody responses.

Examine existing vaccine with newer immunological, virological, and molecular
biological techniques to see how they work.

Use some new microarray techniques, especially for analyzing expression
systems.
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8. Develop several vaccine candidates at atime with somein different stages of
devel opment.

Production Needs and Options

The VRC will have GLP facilities that will be used to produce small-scale materials
quickly. Other options for small-scale products:

1. Contracting out

2. NIAID’sextramural contract. If the VRC contributes to the contract, they can
have significant access.

3. NCI, Frederick facility.

A recommendation was made that since the VRC production facilities were often going
to be used as a back up, it might be prudent to make certain classes of arrangements now
for outsourcing, especially since the production of biologicsisagrowing business.

VRC Space Recommendations

1. BSL 3 space should be reviewed to see if it is sufficient. (This was determined to
be sufficient given the BSL 2+ levels unless the recruited investigators desired a
change).

2. The number of tissue culture hoods was questioned, but was acceptable at this
time due to the flexibility to expand the number, if necessary, when recruitment is
completed.

3. Thereisaneedto have alarge, devoted FACS room in the BSL 3 containment
room. Thiswould require an anteroom. Use of non-human primates would require
the FACS within the BSL-3 facility. Thus, have at least half of the BSL-3 rooms
with aFACS sorter.

4. More FACS scanners are needed in the building.

Resour ces

1. Nationa Institute of Human Genome Research (NIHGR)- bioinformatics and

genomics.

NIH AIDS-related research investigators (over 100).

3. Ongoing NIH programs.

4. Existing Vaccine programs: There are a number of laboratories studying vaccines,
three mentioned were: Drs. John Robbins’ and Bob Cahnuk’ s programs, which
have successfully developed vaccines and Dr. Lou Miller who's currently
working on amalaria vaccine.

5. Intramura AIDS-Targeted Anti-Viral Program (IATAP) isagrant program for
intramural scientists sponsored by Dr. Gottesman’ s office. Most of the funds are
for infrastructure for structural biology studies related to AIDS and some vaccine
projectsrelated to AIDS (i.e.,, NMR, crystallography, EM crystallography).

N
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6. NIH hasaformidable structural biology program with world-class NMR
spectroscopists and crystallographers. There are over 11 crystallography groups
with over 80 people doing crystallography. In addition, they have full time
dedicated access to Brookhaven and Argon facilities. They are currently building
an EM crystallography program facility that will have state-of-the-art high voltage
EM technology with investigators interested in studying vira structural proteins
and membrane proteins.

7. TheNCI, Frederick facility was originally built to support avariety of structural
and biological modifier programs. There is a Good Manufacturing Practices
(GMP)-specified facility on site, which has made vaccines. Also, Dr. John Coffin
is establishing amajor program in HIV drug resistance. Dr. Larry Arthur,
Director, AIDS Vaccine Program, NCI, Frederick, invited Dr. Nabel to tour the
facility.

8. A Protein Expression Lab (PEL) lieswithin NIAMS and has a mission to supply
protein in large quantities, particularly AIDS-related proteins, for study in the
intramural program.

9. ThePilot Plant within NIDDK has many 30- and 50 liter fermentors and is
currently being renovated. Dr. Nabel has met with them to discuss waysit can be
modified to best serve the VRC.

10. The Bioengineering and Physical Sciences Program within the Office of Research
Services has provided many bioengineers who have been helpful in developing
technol ogies needed for high throughput screening techniques. Collaboration with
NCI produced alaser capture microdissection.

11. Invivo NMR center

12. A small animal imaging center is being devel oped.

13. Vivarium for animal care.

14. The National Center for Biotechnology Information encompasses a wide variety
of bioinformatics.

15. Clinical capabilities. A new clinical center isbeing built and the current clinical
center has years of experience in which many important clinical trials have been
conducted. Dr. Cliff Lane, Clinical Director, NIAID, isawilling collaborator.

16. Proximity of Center for Biologics Evaluation and Research (CBER), FDA. CBER
has enormous experience on regulation and vaccine development. In addition,
CBER has a very active HIV vaccine research group that is available for
consultation and collaboration.

17. NIAID Vaccine-related researchers

18. Dr. David Batimore's AIDS Vaccine Research Committee (AVRC).

19. Current and new clinical center.

20. Staff physicians who are clinical investigator physicians.

21. Study coordinators (nurses) provide amodel service. NIAID hasits own IRP; thus
there isafast turn around on protocols.

22. Case Managers (nurses) who are familiar with the protocols.

23. Relationship between intramural scientists and industry, which has already
evolved via CRADASs. The Office of Technology Transfer sets the policy for
interactions and has a formal mechanism for deciding each partner’s
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responsibility while protecting intellectual property. This process works well and
fast.

24. Collaboration with extramural investigators is best accomplished by cooperative
agreements since they allow payment and participation in the proposal writing
process. Neither of these are allowed in the grant process.

25. Support contracts present a good option to work past resources. Frederick’s NCI
has one in place that is very broad, i.e., studies of the immune system, and many
institutes have subcontracts.

26. NCI’s RAID program. Designed to take good candidates for therapeutics forward
by moving them through GMP and into Phase | trials.
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