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Presentation Overview

e Rationale for vector tropism modification

o Ad5-A24RGD ovarian cancer preclinical
data

e Review preclinical safety study plans
e Review clinical trial design
e Address issues raised by reviewers



What have we learned from initial gene
therapy trials for ovarian cancer?

Although various vectors can be used, gene
transfer remains limited

Various gene therapy approaches appear feasible
but are constrained by vector limitations

Clinical trials have yet to identify appropriate
dosages and schedules

Nonspecific toxicity continues to exist
Correlative studies have not been optimized



Replicative oncolytic viruses
(CRADSs) for cancer gene therapy

e CRAd replication
Induces oncolysis

e [umor cell burst
allows CRAd
dispersion and
penetration of solid
tumor

e Potential treatment
option for metastatic
disease




Ovarian cancer clinical trial
experience with ONYX-015

- Toxicities — fever, andominal pain, N&V, diarrhea

- DLT — 10*% particles in bulky tumor, 10%° particles in

non-bulky tumor (given daily x 5 g3wk, range 1-4
cycles)

- Limited evidence of viral replication (7 of 25 cell free
peritoneal samples in 8 patients PCR positive)

.- 6/13 patients with Nab

- No clinical efficacy (0/16) when administered alone

(one response when given in combination with

chemotherapy) Vasey et al

JCO, 2002



CRADs - Biologic Determinants
of Efficacy

e Efficient tumor cell
Infection

e Tumor cell specific
replication

e Lateral dispersion

e Avoidance of Immune
recognition




Biological Determinants of
Adenovirus Infectivity
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Vectorology:
Expansion of Ad/CRAd Tropism
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Expansion of Ad Tropism via
Genetic Capsid Modifications

The Hl loop of the
Ad5 fiber knob is
the site of choice
for incorporation
of targeting ligands




Expansion of Ad Tropism via Genetic
Incorporation of RGD-4C Peptide into the
Hl Loop of the Fiber Knob

Rationale:
0 « Small size - 9 amino acids

@ » High affinity to integrins
SeS : :
which are overexpressed In

@ various cancer cells
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Genetically Modified Vectors for
Ovarian Cancer Gene Therapy
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Genetically Modified Vectors for
Ovarian Cancer Gene Therapy
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Transfection of Mesothelium with
RGD Modified Adenoviruses

1° OVCA, Ad5 luc RGD
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Genetically Modified Vectors Circumvent
Ascites Inhibition of Gene Transfer
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Construction of AdA24RGD
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Infectivity Enhanced CRAd Shows Greater
DNA Replication in vitro
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Expansion of Ad Tropism Allows Enhanced
In vitro Efficacy of CRADs
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Expansion of Vector Tropism Allows
Enhanced in Vivo Efficacy of CRADs
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Evidence of AdA24RGD
Replication in Ovarian Cancer
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Ad5-A24RGD Causes Oncolysis in Ovarian
Cancer Cell Lines
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Evidence of AdA24RGD Oncolysis
In Ovarian Cancer
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In Vivo Efficacy of AdA24RGD

SKOV3.ipl AUA2GRED = Ad5-D24RGD
Comgo' DA-6 —+ Ad5LUCRGD
5x108 VP/d . ook

100 -

_ 80-
(q0]

[ 39 > 60 -
>

) o 40-

N 20 -

0

20 30 40 50 60 70 80 90

Assess survival Day

Bauerschmitz, Ca Res, 2002




vYCcV-€/SPV

7p) d9dPrcV-9bVv

N

<. 1 34DINE/SPY

@) L 4O INGPY

- : HZ-X00QVvyOd9Y

O % R adA) P|IM

T 9 ,

D n_ru E— pala|op-14

e L

© o T YOO

N S

A vCV-€/9PY

Y d9YyZV-SPY

O | 3493NE/SPY

- L 4O INGPY

= 0 HC-X00(dVdOdDd

II— | -

._m L adA} pjim

©

© = pajejep-1.3

> c

3 £ B s

= S o

AR
)
S <
~— 0O

[eAIAINS



Quantifying CRAd Therapeutic Effect

: AdA24RGD
S KOV3 3 p I CRAd S Survival of SCID Mice With Engrafted SKOV3.ip1 Treated With CRAd i.p.
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Summary of Preclinical Studies

e RGD modified adenoviruses infect evarian cancer
cells more efficiently than unmodified
adenoviruses

e AdS5S-A24RGD replicates and achieves oncolysis in
established and primary ovarian cancer cells in
VItro

o |IP Ad5-A24RGD achieves a survival benefit in In
VIVvo models of ovarian cancer



Planned Preclinical Safety Studies
Relevant to Ovarian Cancer Trial

e In vitro infectivity studies

e Biodistribution study — IP/IV rodent model

e Joxicology study — IP rodent model

e Pharmacokinetic study — IP/IV primate model
e [oxicology study — IP primate model

Vectors to be tested - Ad5-A24RGD, Ad5-A24,
wtAd5-RGD, wtAd5



Phase | Trial of IP Ad5-A24RGD

AdA24.RCD  opjectives:

J 1. Determine MTD and toxicity
2. Determine biologic effects

3. Determine immunologic
effect



Phase | trial of IP Ad5-A24RGD

AdA24.RGD  Ejigibility:

J 1. Recurrent epithelial ovca

2. Disease within abdominal
cavity

3. Adeguate organ function, PS



o
Phase | trial of IP Ad5-A24RGD

AdA24.RGD Treatment plan:
J 1. Vector: Ad5- A24RGD

2. Dose: 108 — 1012 particles

3. Days/cycles: 3 days/1 cycle
4. Route: IP



Phase | trial of IP Ad5-A24RGD

‘ Study Endpoints:

AdA24.RGD

1

J .

3.

Toxicity
Clinical efficacy

Molecular analysis of peritone
aspirates, tumor biopsies

Evaluation of Nab



Addressing Concerns of Reviewers

e Demonstrated activity off Ad5-A24RGDiin
additional preclinical studies

e Expansion ofi planned preclinical safety.
studies

e Plan for revisions to Informed Consent
document

e Address clinical trial design issues
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