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Project Goals

! Acquire and disseminate information that will

contribute to the development of a safe and

effective HIV vaccine

! Establish a consortium to characterize and

evaluate antigenic variation of viruses that

mediate new infections



! Sequence Analysis

! Phylogenetics

! Alignments

" PI: K. Crandall

! Bioinformatics

" PI: J. Kent

! Protein expression
and epitope mapping

" PI: P. Berman

GSID Consortium

! Biostatistics and clinical
data

" PI:  E. Li

! Pseudotype virus construction

! Evaluation of neutralization
sensitivity

" PI: B. Schweighardt and T.
Wrin

!! Consortium managementConsortium management

!! HIV Data BrowserHIV Data Browser

!! Specimen repositorySpecimen repository

"" PI: F. SinangilPI: F. Sinangil



Objectives

! Establish an AIDSVAX Phase III clinical

specimen repository

! Establish a web accessible clinical and

sequence database from the AIDSVAX

Phase III 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

Cells 46   *2,000 1,783          8,974 10,974
(*remaining VAX004 PBMC samples at BBI)

Plasmid DNA library

Full length gp120 plasmids 1,050 600 1,650
(3 clones per individual sample) (350 samples) (200 samples)

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

Cells 46   *2,000 1,783          8,974 10,974
(*remaining VAX004 PBMC samples at BBI)

Plasmid DNA library

Full length gp120 plasmids 1,050 600 1,650
(3 clones per individual sample) (350 samples) (200 samples)•(200 subjects)•(350 subjects)



Specimen Repository Activities

! D. Forthal, UC, Irvine School of Medicine
" Fc receptor genotyping

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

! D. Goldstein, Duke University Medical Center
" Human genetic factors and B cell functions that govern HIV

vaccine-elicited neutralizing antibody responses

! P. 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

! D. Montefiori, Duke University Medical Center
" Neutralization studies



Specimen Repository Activities cont.

! R. Wyatt, NIAID/NIH

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

antibodies

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

" Genetic determinants of transmission, immune response to HIV-

1 infection and vaccination in the VaxGen cohort

! 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



GSID HIV Data Browser
•http://www.gsidhivdatabrowser.org

A Unique
Research Tool

Providing Access
to AIDSVAX Trial

Data and
Specimens



Unique Properties of the GSID HIV

Data Browser

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

! Fully annotated with demographic and clinical
information

! 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

•1047 sequences (349 infections)

•Each group of 3 clones forms distinct

clusters

•Data available on GSID HIV Sequence
Database



VAX004 Estimated Dates of Infection

and Viral Loads for Samples Sequenced



Quality Assessment – GSID HIV Data

Browser & Specimen Repository

! Recover plasma samples from GSID
specimen repository

! Clone and sequence envelope genes from 28
cryopreserved plasma samples

! 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

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.



Quality Assessment – GSID HIV Data

Browser & Specimen Repository

! 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

! Relational database encompassing
significant AIDSVAX clinical trial data

" VAX004 and VAX003 data available

! Primary views for accessing data

• Subject View

• Table View

• Sequence View

• Protein View



Subject View



Table View



Sequence View

! Rapid visual correlation of nucleotide and

protein sequences from viruses with multi-

sequence alignment (MSA) tools

! DNA and protein conservation from MSA

results



Sequence View

! VAX004
viral
sequences
from
selected
subjects,
aligned
with base
genome
(here, MN
gp120)



Protein View



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



Defining VAX004 Sequence Variation in

New Infections: Virus Selection for a Panel

of New Immunogens

                         Specimens

Characteristic       Analyzed

Randomly selected                    27

Close to consensus sequence       10

Distant from consensus sequence       10

Early / acute infections       10

High virus loads (transmitters)       10

Unusual disulfide structures         5

Long or short V regions         5

                  Total:    77



similar to pool

neutralization resistant

neutralization sensitive

Sequence

Select Clones

Population of gp160 genes

RT-PCR amplified and

ligated into vectors

• Dilute DNA

• Re-transform bacteria

• Grow on selection agar plate

Pick 24-48

gp160 clones

• Measure infectivity of

  clones using tropism assay

Infectivity Screen of

gp160 Clones

• Determine neut sensitivity

  using heterologous

  HIV+ plasma with broad

  neutralizing activity

Neutralization Screening

on 8-10 Clones

Vax004 plasma

Early transmission

vRNA isolated

plasma lysis

Defining Important Antigenic Regions within

gp160 Recognized by Neutralizing Antibodies
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Transfection

CD4+CCR5+CXCR4

Neutralization Sensitivity Measured in

Monogram Neutralization Assay

Pseudovirus Production
Virions pseudotyped with patient-

derived envelope
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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 

Envelope
 Z1679  Z1684  N16  Z23

5435631 env pool 661 458 207 686

clone 1 336 152 112 358

clone 5 390 233 114 330

clone 6 106 64  <40 107

clone 10 308 183 131 253

clone 12 392 245 160 555

clone 14 373 185 148 265

clone 15 378 183 104 390

clone 18 386 200 151 325

clone 22 259 167 91 229

clone 24 989 595 402 1219

similar to pool

more resistant

more sensitive

population pool



Amino Acid Differences Detected between

Neutralization Sensitive and Resistant

gp160 Clones
S

R
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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

! Identify epitopes on envelope proteins recognized by bNAbs in HIV+
sera

! Identify 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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