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Project Goals

o Acquire and disseminate information that will
contribute to the development of a safe and
effective HIV vaccine

o Establish a consortium to characterize and
evaluate antigenic variation of viruses that
mediate new infections
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Objectives

o Establish an AIDSVAX Phase lll clinical
specimen repository

o Establish a web accessible clinical and
sequence database from the AIDSVAX
Phase Il studies (VAX003 and VAX004 )



Specimen Repository

VAX004 VAX003 Total
Collection Collection

Specimen inventory Time Points Sample # Time Points  Sample # Sample #

(tubes) (tubes) (tubes)
Pre-Infection
Serum 73,137 135,042 34,484 68,966 204,008
Post -infection
Plasma 2,527 29,282 1,792 15,320 44,602
Serum 2,852 2,852 2,171 4,255 7,107

Plasmid DNA library
Full length gp120 plasmids 1,050 600 1,650
(3 clones per individual sample) (350 subjects) (200 subjects)
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Specimen Repository Activities

Forthal, UC, Irvine School of Medicine

Fc receptor genotyping

Antibody-dependent cell-mediated virus inhibition activity of
serum from AIDSVAX-immunized subjects

Goldstein, Duke University Medical Center

Human genetic factors and B cell functions that govern HIV
vaccine-elicited neutralizing antibody responses

Lusso, NIAID/NIH

Study of the epitopes of sera from human subjects vaccinated
with recombinant HIV-1 gp120 within the framework of the
VAX003 and VAX004 clinical trials

Montefiori, Duke University Medical Center
Neutralization studies
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Specimen Repository Activities cont.

o R. Wyatt, NIAID/NIH

Testing the ability of the gp120 monomer to elicit CD4-induced
antibodies

o S. Ahuja, Univ. of Texas Health Science Center

Genetic determinants of transmission, immune response to HIV-
1 infection and vaccination in the VaxGen cohort

o D. Barouch, Harvard Medical School

Testing baseline serum samples from VAX003 and VAX004 to
assess if Ad5 and non-Ad5 adenovirus serotype seropositivity is
a predictor of HIV infection
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About the GSID HIV Data Browser Site

Welcome to the GSID HIV Data Browser, which is hosted by Global Solutions
for Infectious Diseases (GSID). The GSID HIV Data Browser is a customized
version of the UCSC Genome Browser, which was developed and is maintained
by the Genome Bioinformatics Group at the University of California Santa
Cruz (UCGBG), a cross-departmental team within the Center for Biomolecular
Science and Engineering (CBSE).

Under the guidance of Jim Kent and Fan Hsu, UCGBG developed a relational
database containing the significant clinical data and viral sequence information
pertaining to the infected subjects participating in the VAX004 Phase III clinical
trial conducted by VaxGen between 1998 and 2003. GSID. through a license
and material transfer agreement with VaxGen and with funding provided by the
Bill & Melinda Gates Foundation, is making this valuable resource of
information and access to serological samples available to the HIV research
community

Three primary views are currently available on the GSID HIV Data Browser.
Subject View provides the user with demographic and clinical information
pertaining to volunteers who became HIV infected during the VAX004 Phase
III clinical trial. Table View provides convenient access to the underlying
database by enabling users to view multiple subjects sorted and displayed by the
filter controls contained in Select Subjects. Sequence View contains tools and
the ability to align sequences with ach other, with reference sequences or with
consensus sequences.
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Subject View search for another subject:
Demographic Information

subject ID: GSID4012
gender: Male
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age: 36 rislk factor: Lo

weight(kg): 65 location: Southest

Vaccine and HIV Status

Vaccine/Placebo: Placebo
HIV Status: Infected

Injections: 6

Days of infection relative to first injection date: 341

Clinical Information

Estimated Study HIV-1 RNA CD4
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Unique Properties of the GSID HIV
Data Browser

o Contains largest collection of full-length gp120
sequences from current time period

o Fully annotated with demographic and clinical
information

o GSID HIV data browser offers rapid correlation
of nucleotide and protein sequences from
VAX004 and VAX003 viruses with multi-

sequence alignment (MSA) tools



Phylogenetic Analysis of VAX004 Sequences:
Subgroup Distributions By Treatment, Race,
Gender, and Geographic Location
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® VAX004 Estimated Dates of Infection
and Viral Loads for Samples Sequenced
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Quality Assessment — GSID HIV Data
Browser & Specimen Repository

o Recover plasma samples from GSID
specimen repository

o Clone and sequence envelope genes from 28
cryopreserved plasma samples

o Compare sequence data of plasma samples
sequenced in 1998-2003 time frame with
sequences of newly thawed specimens



Quality Assessment: Comparing gp120
sequences from 2003 with new sequences
generated in 2008

GSID vs. Monogram Agreement
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28 plasma specimens were selected from the GSID specimen repository and
gp160 sequences were determined. Sequences from 2008 were compared to
sequences from 1998 — 2003. GS
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Quality Assessment — GSID HIV Data
Browser & Specimen Repository

o Results demonstrate:
Viral RNA is still intact

Proper specimen storage conditions
were maintained

Despite complex coding and blinding
system from AIDSVAX clinical trials,
specimens are traceable



GSID HIV Data Browser

o Relational database encompassing
significant AIDSVAX clinical trial data

VAX004 and VAX003 data available

o Primary views for accessing data

Subject View
Table View
Sequence View
Protein View



Subject View

Subject View  search for another subject: [ Subject View  scarch for another subject:

Demographic Information Demographic Information
subject ID: gsid4336 subject ID: gsid3005
gendeJ\;hMa;; i ) 39?2&4'( 66 gender: Male age: 24
ECeC MmO TN Rspane: weight(kg): race: Asian/Pacific Islander weight(kg): €
Vaccine and HIV Status

Vaccine and HIV Status
Vaccine/Placebo: Vaccine Estimated Stud
HIV Status: Infected Vaccine/Placebo: Vaccine Estimated St
InjeCtiO"S: 4 HIV Status: Infected

Injections: 7

Clinical Information

Days After Estimated HIV-1 RNA cD4 Clinical Information

Infection (DAEI)* copies/mL cells/microliter

126 4879 592 Days After Estimated HIV-1 RNA CD4

161 1386 922 Infection (DAEI)* copies/mL cells/microliter
229 6059 684 177 98544 622
Sl e =) 188 97491 921
370 10373 608

515 3832 NA 209 164725 901
622 4645 493 265 109992 630
727 3160 514 377 187185 541
853 25527 N/A 489 231908 651
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Table View

subject |group 'HIV-—l RNAVCD4'DAEI*VESDI*'gendervage'race

GSID3219|Vaccine

GSID3103 Placebo

GSID3075|Vaccine

GSID4145 Placebo

GSID4142 | Vaccine

Subject View

Table View

Sequence View Gateway

[ configure ][ filter (now on) ]displayoutput[ sequence ][text]

300493 575

15089|720

47010 625

7288|771

23649621

98| 253F
101 927F
202/ 169F
134 S881F
85| 99F

26 Asian/Pacific Islander | Thailand

34|Asian/Pacfific Islander Thailand

26|Asian/Pacific Islander Thailand

29 Black/Non-Hispanic Midwest

29 Black/Non-Hispanic Midwest

Displayed 5 out of 5 subjects passing filter.

* Estimated Study Day of Infection (ESDI), click here for further explanation.
* Days After Estimated Infection (DAEI), click here for further explanation.
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Sequence View

o Rapid visual correlation of nucleotide and
protein sequences from viruses with multi-
sequence alignment (MSA) tools

o DNA and protein conservation from MSA
results
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Specimens and Sequence Data from AIDSVAX
Trials Provide a New Approach to the
Understanding of bNABs Required for an
Effective HIV Vaccine

Sequence data from the VAX004 allow us to define the sequences of
viruses responsible for new infections, and the range of virus
variation that must be controlled

Specimens allow us to create panels of representative viruses that
can be used in neutralization assays to evaluate performance of
candidate vaccines

Cloned genes represent a library of 1047 antigens available for
inclusion in multivalent vaccines

Longitudinal specimens allow us to define the co-evolution of viruses
and the immune response over time and the finite opportunities for
Immune escape available to the virus
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of New Immunogens

Characteristic

Randomly selected

Close to consensus sequence
Distant from consensus sequence
Early / acute infections

High virus loads (transmitters)
Unusual disulfide structures

Long or short V regions

Specimens

Analyzed

27
10
10
10
10

S

S)

Defining VAX004 Sequence Variation in
New Infections: Virus Selection for a Panel

Total:

’r7




Defining Important Antigenic Regions within
dgp160 Recognized by Neutralizing Antibodies

f
~ Population of gp160 genes . Dilute DNA
Plasma IySLS RT-PCR amplified and —p . Re.transform bacteria
vRNA isolated ligated into vectors - Grow on selection agar plate
Vax004 plasma - <
T Pick 24-48

Early transmis

sion
gp160 clones

Sequence Neutralization Screening | | Infectivity Screen of
Select Clones | < on 8-10 Clones <|  gp160 Clones
similar to pool * Determine neut sensitivity ¢ Measure infectivity of
neutralization resistant  9>19 heterologous clones using tropism assay

HIV* plasma with broad

neutralization sensitive  neutralizing activity
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Neutralization Sensitivity Measured in

® o Monogram Neutralization Assay

HIV genomic luc vector

A ey e HIHO-

CD4*CCRS5*

HIV env-expression vector
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L) Incubation
©co0o ) .
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Pseudovirus Production
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derived envelope I D GONRECIGUS Diskases



Neutralization Sensitivity of 8-10 Envelope
Clones from Each Patient Tested with
Heterologous HIV* Plasma

HIV* Plasma from Individuals with
Broadly Neutralizing Activity

Pt ID Viral Z1679 71684 N16 723
Envelope
5435631 env pool L3 | population pool
clone 1 358
clone 5 330
clone 6 more resistant
clone 10 253
clone 12 3 | similar to pool
clone 14 265
clone 15 390
clone 18 325
clone 22 91 PRI
clone 24 (VACE | more sensitive
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Amino Acid Differences Detected between
Neutralization Sensitive and Resistant
gp160 Clones S
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GSID Consortium Strategy for
Development of an Effective HIV
Vaccine

Define the sequences and range of virus variation among viruses
responsible for new infections

Assess the sensitivity/resistance of these viruses to neutralization by
broadly neutralizing antibodies (bNAbs) in HIV+ patient sera

|dentify epitopes on envelope proteins recognized by bNAbs in HIV+
sera

|dentify the naturally occurring polymorphisms that occur at these
epitopes and their effect on virus neutralization

Purify populations of broadly neutralizing antibodies from HIV+ sera
and define mechanism of action (specificity, affinity/avidity)

Engineer antigens and multivalent vaccines able to elicit antibodies to
the most common polymorphisms at each neutralizing site on the
envelope glycoprotein
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