
































Y, Comparison of Validated BD vs MM
niv vaccine  ELISpot Assays: MM Assay more sensitive
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HIV VACCINE

TRIALS NETWORK

Characteristic

BD assay (HVTN)

Summary of Major Differences in the BD and
MM IFN-y ELISpot Assays

MM Assay (Merck)

Plate vendor
IFN-y mAbs

Vendor
Coating mAb
Biotinylated anti-IFN-y Ab

Enzyme

Substrate

PBMC plating

Experimental wells

Control wells

Positivity criteria method

BD (kit)

BD (kit)
pre-coated 2-3 ug/mL
2 ug/mL
Streptavidin-HRP
AEC

200,000 per well, 3 wells

200,000 per well, 3 wells

SCHARP
permutation/bootstrap

Millipore

MabTech
10 ug/mL
1 ug/mL
AP-conjugated anti-biotin
BCIP-NBT

100,000 per well, 2 wells 200,000
per well, 2 wells

100,000 per well, 2 wells
200,000 per well, 2 wells

Merck empirical




?"w CMV pp65 peptide pool responses
4 in 16 HVTN 057 participant PBMC,

HIV VACCINE — comparing the BD and MM ELISpot assays
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Y, IFN-y ELISpot Concordance Study:

Analysis of cryopreserved PBMC from 500 participants
In phase |IB Protocol 502: 250 placebos + 250
vaccinees at Week 30 (peak immunogenicity)

Predetermined criteria

Overall response rate:
- 100% concordance in response rate

Classification of calls (+ or -) at participant level:
- 89.9% (C.I. 83.2-94.1)

Concordance also assessed for:

False positive rate
2.5% for sum of all peptide pool, HVTN Lab

Magnitude of positive calls
fold difference in geometric mean SFC from 0.89-0.95




W V/alidated 8-color staining profile for

antigen-stimulated T cells (ICS)
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Example of one analysis of intra-sample CV for the high CMV responder:
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|ICS assay validation:
ongoing process to improve, refine

14-colors
8-colors CD3
CD3 CD4
4-colors CD4 CDS8
CD3 CDS8 Live/dead
CD4 —mp Live/dead —p IFN-y
CD8 |FN-vy IL-2
IFN-y, IL-2 IL-2 memory/activation panel*
TNF* CD57, CD27, CD45R0,
IL-4* CD127, CD45RA, CD28,
CCRY, Tetramer, CD38,
CCRS5, Bcl-2, Ki67




& What antigens are needed to evaluate
globally relevant T cell responses?

HIV VACCINE

Individual
Strain

VS

Subtype-Specific

Global




Peptide Reagents Needed for Cross-

Protocol, Cross-Clade Comparisons

PTE: Potential T Cell Epitopes
Biometric Approach: S. Self, F. Li

Panel of 15 a.a. peptides whose sequences span
all possible 10 a.a. T cell epitopes in HIV-1

that occur at a frequency of =15%.

These sequences include all the circulating
strains annotated in the Los Alamos Database

(~100-150 per subtype).




Percent coverage of sequences occurring at a
frequency of 215% by various peptide panels

(HIV-1 Env)
Subtype

Peptide Panel Size A B C Others* All

Global PTE 2.3X 100% 100% 100% 100% 100%
Global PTE 1X 61% 56% 56% 55% 90%
HXB2 1X 25% 57% 19% 35% 42%

Con A 1X 70% 31% 31% 44% 55%
Con B 1X 33% 74% 22% 44% 51%
Con C 1X 32% 27% 69% 37% 56%
Con M 1X 49% 44% 38% 52% 59%
Con A+B 2X 75% 7% 37% 61% 75%
Con A+B+C  3X 76% 80% 75% 67% 92%
Con A+B+C+M 4x 78% 80% 77% 70% 93%

*non-A+B+C




?5) HVTN 054: CD4+ and CD8+ T Cell
HIV VACCINE Responses at Day 28 (8-color ICS)

T Cell
Treatment  Subset Responses 95% Cl

CD4*  16/19 (84%)  60-97%
CD8*  17/18 (94%)  73-99%

Ad5 10"

CD4*  11/20 (55%)  32-77%
CD8"  17/20 (85%)  62-97%




HVTN Protocol 054
Cytokine distribution of T cell responses

pies show average for participants*, graphs show data for each participant
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*threshold of 0.03 used for display of pies



Moving from Phase I/l to
Test of Concept Phase IIB Trials

Developer HIV Vaccine

Merck Adenovirus* alone
Gag, Pol, Nef (Clade B)

DNA + Adenovirus®
Env (clades A,B,C)
Gag, Pol (clade B)

*serotype 5

NIH VRC




& Algorithm for Defining Immune Correlates
(T Cell Based Vaccines)

1) Endpoint Assay:
IFN-y ELISpot and/or ICS (IL-2/IFN-y)
Presence, magnitude, breadth and frequency of HIV-specific T Cells

\

2) Further define T cell responses

ELISpot/ICS: map epitopes and avidity, determine MHC restriction,
cross-clade responses

\

3) Functional Profiling

Multiparameter flow cytometry:
Anti-viral cytokines and chemokines
Central/effector memory phenotype

Cytolytic activities
Proliferative capacity
Mucosal homing properties
MHC-TCR interactions and avidity
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HIV Vaccines Inducing CD4+ T Cell Responses

When evaluated, virtually all candidate HIV vaccine strategies
induce CD4+ T cell responses

Their frequency and magnitude varies with the immunogen
and adjuvant used

Cytokines secreted are a combination of IL-2, IFN-y and TNF-_

DNA vaccines primarily generate CD4+ T cells recognizing
HIV-1 Env; responses to Gag, Pol, etc., less common

With adenovirus vectors, magnitude of CD4+ T cell responses
less than CD8+ responses






