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Introduction 5 IL28B genotype is well balanced in GI-5005-02 Immune-mediated clearance of HCV

The majority of patients exposed to HCV develop chronic infection. However, approximately 20% HoV

are able to clear their infection during the acute phase without medical intervention. A strong HCV- 100 R Bt '.Rephcatlon Apoptosis

specific T cell response has been associated with spontaneous resolution of infection. (1) Achievement i 72% |72% - 70% :;:;f;c:l‘;eof

of sustained virologic response (SVR) depends on the patient’s ability to clear infected cells from the 75 / 0% ::‘ﬁizﬁ:z gsgatocytes
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treatment of HCV could be achieved through a combination approach that inhibits viral replication 1 -‘ - -| - 40% 8 TN cos

(SOC or small molecule antivirals) and enhances HCV-specific cellular immune responses (GI-5005). 25 | '-' Py Ly Al A '_ o %1” SOC alone

The GI-5005 Tarmogen® product consists of recombinant S. cerevisiae yeast expressing large conserved / ” ' lz, ‘ r-‘ I l: 1: 2 rg_ '-| ol | -_I - I B 'z'-z'-z'-:' 3

regions from HCV NS3 and Core proteins. The GI-5005-02 phase 2 study, described herein, is the first 0 ! = T B B 2 I N N P . — - 20% Uptake by Dhageetes IZL‘Z::TQ:,";:“W cytolines
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in GI-5005-02 that GI-5005 plus SOC improved virologic, biochemical, and histologic responses, with S 3 n=21 I "=°° I "=° I n=19 B "=2° I "= I "=2 Rinelll "=15 [NS1S]] n=5 [N=S 1 NS ?nli?::fendcﬁ:;atocytes
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testing in naive patients grouped by IL28B genotype. R=Run-in T=Treatment period P=Post-treatment follow-up _ Allsubjects

The graph shows a representative example of the response to the overlapping (non-optimized) peptide pools for one T/T
subject (169) in the Triple therapy arm. The increase from baseline at multiple timepoints in IFNy producing cells per million GI-5005 plus SOC alone
PBMCs (y axis) is plotted against the peptide pools that were used for stimulation (x axis).
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GI-5005-02 study design

Study Design; Arm 1- (n naive=50, n T/T=6) 5 weekly followed by 2 monthly SC injections of 40YU Categorical cellular immmune response IL28B subgroups (naive)

ELISpot methods and response algorithm :
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Active immunotherapy with yeast-based Tarmogens

Tarmogens are whole, heat-killed recombinant Saccharomyces cerevisiae
yeast modified to express one or more protein targets that stimulate

the immune system against diseased cells. The target antigens are
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Tarmogens are degraded inside APCs within hours and the target
antigens are presented by MHC class I and II receptors on the APC
surface. Tarmogens are initially digested in phagosomes, whereupon
the antigens are delivered to the cytosol, and these proteins are cleaved
by proteasomes into small peptides. These small peptides are loaded
into newly folded MHC class I receptors in the secretory pathway of the
APC. The peptide-MHC I receptor complex is shuttled to the surface of
the APC, where the antigenic peptides are presented to CD8+ killer T

cells (causing activation of these cells). Tarmogens are also digested in

Toll-lik . o o
cecopiaiihe. S endosomes, and the product-associated peptides are loaded into MHC
mes e ({( ) . . .
Endosome — \ g I ) classIIreceptors for antigen presentation to CD4+ helper T cells (causing
- 1m = irally-infected | Aactivation of these cells).
receptor-peptide \ cell _4:;’”‘3
complex X o e . . .
s Therapeutic benefit from the Tarmogen is
i Tarmogen
7 . . . .
// drivenbythetargetedactivationoftheimmune
Helper T cell : . .
/ 7PX system. Tarmogens activate killer T cells
I - < f : Yeast - . .
| ¢ ¥ expression fo s capable of locating and destroying the target
markers of diseased cells and can be conserved a / plasmid Es af , ,
, , , , b ol cancer or virally-infected cells. Repeated
viral proteins, mutated proteins unique to cancer ' -

cells, or proteins over-expressed in cancer. To
create a new Tarmogen, DNA encoding target
protein antigens is engineered into a yeast
expression plasmid. The heat-inactivated yeast,

with the target protein inside, is administered as

the Tarmogen product. Tarmogens stimulate the ==
innate and antigen-specific immune system to e
produce a highly specific and potent T cell response against the diseased

cell, with little or no impact on healthy cells.’

Tarmogens are administered subcutaneously and are avidly taken up by

antigen presenting cells (APCs), such as dendritic cells and macrophages in
a process mediated by Toll-like receptors (TLRs) found on the cell surface.
Uptake of Tarmogens activates the APCs and results in their migration to

lymph nodes and their production of immune-stimulating cytokines.*”
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Background and aims: GI-5005 is a therapeutic vaccine that elicits
HCV-specific T-cell responses. An earlier report from this study
(J Hepatol. 2010; 52: S45) showed an improved rate of sustained
virological response (SVR) in IL28B T/T subjects receiving GI-5005 +
SOC compared to SOC alone. This abstract describes the impact of
GI-5005 on HCV-specific T-cell responses in subjects with the IL28B
T/T genotype.

Methods: Arm 1- (n=50, n_,=6) 5 weekly followed by 2 monthly SC
injections of 40YU GI-5005 (1YU=10" yeast), followed by 40YU GI-
5005 monthly + SOC for 48 weeks or; Arm 2- (n=46, n_ =5) SOC
alone. Subjects were tested for IL28B genotype. HCV-specific T-cell

activation was analyzed by interferon-y ELISpot assay of peripheral
blood mononuclear cells (PBMCs) stimulated ex vivo with HCV
peptide antigens.

Results: 1) In SOC subjects, HCV-specific cellular immune responses
were up to 17-fold lower in IL28B T/T subjects compared to other
IL28B subgroups (0.4 vs 6.6 T-cells/10° PBMCs/well).

2) In GI-5005 + SOC subjects, HCV-specific cellular immune
responses were up to 5-fold higher in IL28B T/T subjects compared to
other IL28B subgroups (47.5 vs 8.9 T-cells/10° PBMCs/well).

3) HCV-specific T-cell responses were increased by up to 10-fold in
IL28B T/T subjects receiving GI-5005 + SOC compared to SOC alone
(47.5 vs 4.5 T-cells/10° PBMCs/well; see Figure).
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Change from baseline of HCV specific T-cells by ELISpot assay
(IL28B T/T subjects; GI-5005+S0OC compared to SOC alone)
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4) Improved HCV-specific immunity in GI-5005 +SOC treated IL28B
T/T subjects correlated with the previously reported improvement in
SVR (60% vs. 0%) compared to IL28B T/T subjects treated with SOC

alone.

Conclusions: HCV specific T-cell responses are depressed in IL28B
T/T subjects receiving SOC. HCV-specific T-cell responses were
increased by 10-fold in IL28B T/T subjects receiving GI-5005 + SOC
compared to SOC alone. GI-5005 + SOC can overcome and improve
the blunted HCV-specific T cell responses in subjects with the IL28B
T/T genotype and could redefine therapy for this subgroup of patients

who are refractory to SOC.
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