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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



Project Objectives

o Establish an AIDSVAX® (VAX003 and VAX004)
Phase IlI clinical specimen repository

o Establish a web-accessible clinical and
seguence database from the AIDSVAX® Phase

11l clinical trials

o Analyze sequence, structure, and phylogeny of
gpl20 from VAX003 and VAX004



Project Objectives

o Isolate and characterize broadly neutralizing
antibodies (bNAbs) from HIV+ plasma (GSID
neutralization cohort)

o Characterize and evaluate antigenic variation of
viruses that mediate new infections, and identify
epitopes on envelope proteins recognized by
bNADSs.

o Engineer antigens able to elicit antibodies to the
most common polymorphisms at each neutralization
site on the envelope glycoprotein
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http://www.monogrambio.com/default.aspx

AIDSVAX® (VAX003 and VAX004)
Phase lll clinical specimen repository
has been established

o Specimen repository contains plasma and
serum samples, and envelope DNA
clones from AIDSVAX® VAX003 and
VAX004 Phase Il clinical trials

o All specimens are available to the HIV
vaccine research community



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 1,047 600 1,647
(3 clones per individual sample) (349 subjects) (200 subjects)
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VAX003 (AIDSVAX® B/E) Specimens
and Immunogenicity Data

MN Neutralization

Uninfected random cohort — 125 7000 |
subjects 6000 |

116 vaccinees, 9 placebo recipients 5000 |
Immunogenicity tested at all time 4000
points (15): Month 0, 0.5, 1.0, 1.5, ’
6.0, 6.5, 12.0, 12.5, 18, 18.5, 24,

24.5, 30, 30.5 and 36
(immunization time points)

GMT

3000 1

2000

1000 -
] 3
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Infected subjects — 211 subjects Month

o
D>

106 vaccinees, 105 placebo recipients

Tested at last peak (LP) and last trough (LP) time points before
infection

All subjects tested in 5 immunogenicity assays

anti-MN/A244gp120, A244 V2, A244 V3, MN Neutralization,
A244gp120 CD4 Blocking (in GSID HIV Data Browser) .
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VAX003 (AIDSVAX® B/E) Serum

Sample Inventory
Treatment Group Uninfected Subjects Infected Subjects
Vaccine 1162 106
Placebo 1155 105
Total 2317 211

o Comparison of immune responses in AIDSVAX® B/E

and RV135 (D. Montefiori, PI)

Magnitude and breadth of HIV-1 neutralization (TZM-

bl and PBMC assay)

Titer and/or affinity of peak vaccine-elicited env-
specific binding antibodies (Luminex assay and

BlAcore)

Longevity of binding and NADb response
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About the GSID HIV Data Browser Site

Welcomse to the GSID HIV Datn Browser, which i hosred by Global Salutions
for Infectious Diseases (GSIDL The GSID HIV Data Browser i a customized
version of the UCSC Genome Browser, which was developed and is maintained
by the Genome Biomformatics Group at the University of Califomia Santa
Cruz (UCGBG), a cross-departmental team within the Center for Biomolecular
Science and Engincering (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 1o tle infected subjects participating in the VAX004 Phase 11l clinical
trial conducted by VaxGen between 1998 and 200, ID, through a license
aud material Iﬂn\ln agreement with VaxGen and with funding provided by the

Ml wdation, i making this valusble resource of
information and access to serological samples available to the HIV research
commLmity.

Three primary views are curremly available on the GSID HIV Data Browser.
Subject View provides the user with demographic and clinkcal information
pertaining to volusteers who became HIV infected during the VANOOS Phase
Tl clinical trial. Table View provides comvemient access 1o the underlying
database by enabling wsers 1o view mubtiple subjects sorted and displaved by the
filter controls contained in Select Subjects. Sequence View contams tools and
the ability to align sequences with ach other, with reference sequences or with
CONSENSLS SOQUENCES.
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search for another subject:

Subject View
Demographic Information
sabject TD; GSIDNO12

gender: Male
Face: White Neo-Hisparse

risk facter: Low
location: Souwedt

weightikgk: 56

Vaccine and HIV Status

Vaccine Placebo: Placebo
HIV Status: Infected

Tnjections: &

Days of infection relative 1o Brat isjection date: £11

Clinical Information

GSID HIV Data
Browser

A Unique Research
Tool Providing
Access to AIDSVAX
Trial Data and
Specimens
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gsidhivdatabrowser.org

[cockpen | [ Bowieow o ] display
subject group HIV-1 FNACDA sexage race

= output [_sesm=s ]
geography risk

30 White Non-Hispanic South Low
38 White Non-Hispanic  South High
39 White Noai-Hispanic South High
44 White Non-Hispanic Midwest  High
31 White Non-Hispanic Midwest  High
33 White Non-Hispanic Midwest  High

GSID4382 Vaceine 30434 TOTM
GSID4381 Vaccine 147777 635M
GSIDA3E0 Vaccine 3837| 6540
GSID4379 Vaccing 1736 930M
338373 443M
103923 375M

2807 S18M 31 WhiteNon-Hispanic Northeawt High
NA NAM | 22 White Non-Hispanic Northeast High
6037 $95M | 36 White Non-Hispanic High
N/A WAM | 35 White Non-Hispanic N High
1096 856M 32 WhiteNou-Hispanic Northeast High

GSID437 1 Placebo 48778 345M
GSID4370 Vaccine 11254 38TM

41 White Non-Hispanic Northeast  High
38 White Non-Hispanic Northeast High

GSID4369 Vaccine 2082 477M | 34 AsianPacific [slander Nonheast  High
GSIDA36E Vaccine 3812 646M | 36 White Non-Hispanic Northeast High
GSIDA4367 Vaccine NA NAM | 33 WhiteNon-Hispanic Nombeast High
GSID4366 Vaccine G495 4250 35 White Non-Hispanic Nonheast  High
GSID4365 Vaccine N/A NAM | 33 White Non-Hispanic Nontheast  High
GSID4364 Placelo 62411 3980 | 35 Hispanic Northeast  High
GSID4363 Vaccine 20585 267M | 25 White'Non-Hispanic Northeast High
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A web-accessible database has
been established

Internet Explarer
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Fle B Vew Favetes Teok el

WS e (o) chel ,00048,000 - UCSC Genome Sromse. .. -
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GSID Sequence View on HI XB2) Oct. 2002 a\sﬁtlllbl\'
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| [Fiow ol | [ e custem racks | [ corigers | [seusn
Use drop down controls below and press refresh 1o ater tracks displayed
Tracks with lots of itemns will automatically be displaved in more compact modes.
C Mapping and Sequencing Tracks
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Properties of the GSID HIV
Data Browser

Relational database encompassing significant
AIDSVAX® clinical trial data

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

Fully annotated with demographic and clinical
Information

Tools developed to analyze sequence data include
Protein View, comparative genomics and positive
selection

Immunogenicity data for infected and subset of
uninfected subjects in AIDSVAX® trials (VAX003 and
VAX004) to be available by Q1 2010



Sequence, structure and phylogeny
analyses of gp120 from VAX003 and
VAX004 completed

Pérez-Losada M, Posada D, Arenas M, Jobes DV, Sinangil F,
Berman PW, Crandall KA. Ethnic differences in the adaptation
rate of HIV gp120 from a vaccine trial. Retrovirology. 2009 Jul
15;6:67.

Pérez-Losada M, Jobes DV, Sinangil F, Crandall KA, Posada
D, Berman PW. Phylodynamics of HIV-1 from a Phase Il AIDS
vaccine trial in North America. Mol Biol Evol. 2009 Oct 28.
[Epub ahead of print]

Pérez-Losada M, Jobes DV, Crandall KA, Posada D, Sinangil
F, Berman PW. Dynamics and phylogenetic analysis of viruses
mediating new infections in VAX003, a phase 3 HIV vaccine
trial in Thailand. [in preparation]



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 viruses to neutralization by
broadly neutralizing antibodies (bNAbs) in HIV+ patient sera

ldentify 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+
plasma 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



Isolation and characterization of broadly
neutralizing antibodies (bNADbs) from
HIV+ plasma: GSID neutralization cohort

o Inclusion criteria

HIV-positive for at least one year prior to
screening

Has never received ART
o Screening
Started May 12, 2009

17 subjects screened for bNADbs against a
panel of 24 viruses (Tier 1, 2, and 3)



|Isolation and characterization of bNAbs from

® HIV+ sera (GSID neutrallzatlon cohort)
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Characterize and evaluate antigenic variation of
viruses that mediate new infection and identify
epitopes on envelope proteins recognized by
bNAbs (Berman Lab UCSC)

Analyzed sequence data from VAX003 and VAX004 (GSID HIV
Data Browser) for the purpose of new vaccine antigen
development

Collaborated with Keith Crandall (BYU) in a position by position
analysis of amino acid sequence variation within gp120 from clade
B and E viruses

Analyzed the physical characteristics of the envelopes from each
cohort to better understand the breadth of virus variation that must
be addressed by a successful HIV vaccine

Calculated new amino acid consensus sequences for clade B and
E viruses using a hidden Markov model to account for insertions
and deletions

Identified viruses closest to the consensus sequence and most
distant from the consensus sequence for antigen production and
immunization studies
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Defining VAX004 Sequence Variation in
New Infections: Virus Selection for Panel of
New Immunogens

Specimens

Characteristic Analyzed
Randomly selected 28
Close to consensus seqguence 10
Distant from consensus sequence 10
Early / acute infections 10
High virus loads 10
Unusual disulfide structures 5
Long or short V regions 5

Total: 78

GS
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Characterize and evaluate antigenic variation
of viruses that mediate new infection and
Identify epitopes on envelope proteins
recognized by bNAbs (Berman Lab UCSC)

o Developed a new strategy (swarm analysis) that
makes use of the swarm of naturally occurring virus
variants within each individual to understand the
molecular basis of susceptibility and resistance to
bNADbs

o The new strategy depends on viruses from recent
Infections and is based on “clonal analysis”
technology developed at Monogram Biosciences



o Swarm Analysis Strategy

| Population of gp160 genes
plasma lysis RT-PCR amplified and * Dilute DNA
> ligated into vectors —— , Retransform bacteria
VRNA isolated « Grow on selection agar plate
VAX004 plasma ~ Pick 24-48
Early transmission gp160 clones
Select and sequence Selection of 10 Infectivity
pairs of Neut-sensitive |*—| clones/subject and |+ screen of
and Neut-resistant neutralization gpl60 clones
viruses for each subject with HIV+ sera
¢ Prepare pseudotype Identify single nucleic
In vitro mutagenesis to viruses from mutants/ acids responsible for
convert sensitive clones | — chimerae for _' neutralization
to resistant & vice versa neutralization assays sensitivity & resistance

N hl
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Characterize and evaluate antigenic variation
of viruses that mediate new infection and
identify epitopes on envelope proteins
recognized by bNAbs (Berman Lab UCSC)

o Mapped 3 novel mutations in clinical isolates that
appear to induce conformational changes that result
In Improved exposure of epitopes recognized by
bNADbs

Envelope genes with such mutations may represent
an important source of new vaccine antigens.

Monomeric and oligomeric forms of these proteins
have been produced and rabbit immunization studies
have begun

O'Rourke SM, Schweighardt B, Scott WG, Wrin T, Fonseca DP, Sinangil F,
Berman PW. Novel ring structure in the gp41 trimer of human immunodeficiency
virus type 1 that modulates sensitivity and resistance to broadly neutralizing
antibodies. J Virol. 2009 Aug;83(15):7728-38.
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