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In Ovarian Cancer

Intratumoral Stromal

P=0.001 P<0.001

—
[
[

Intratumoral T cells,
optimal debulking

Progression-free Survival (%)
Overall Survival (%5)

& 06 108 120 132

74 advanced stage ovarian Zhang et al, NEJM, 2003



Infiltrating Memory T Cells Predict
Outcome In Colorectal Cancer
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Pre-Existent Tumor T Cell Immunity
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Mechanisms of Ineffective Tumor Immunity
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Circumventing Tolerance via Treg Depletion
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Depletion of Tregs Prior to Vaccination
Enhances Immunity
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Activating APC for Vaccination

Resting Activated

@ e:f'i CD40

Green: CD11c
Red: CD86

i} o b Immature DC

Non functional

ctivated

Intradermal injection of cytokines:
trafficking to dermis/activation



Toll-Like Receptor Ligands
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Activation of Skin APC
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Stimulating Dendritic Cells In situ
with CpG via TLR-9
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Manipulating the Antigen for VVaccination
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Peptide Modified to Increase Class | Binding

Vaccine Alone

2 | B —— S T T————— ;
18 | :

‘ OPre IPosté

16 |

- DR | Modified gp100 Peptide

1.2 +

TIN —— - « Stage I-111 melanoma: adjuvant setting
- B Il - Modified gp100 peptide
HLA-A2

o 0 [ca s Lo e e e PN

mrpost| 113 | 02 | 025 | 246 [ 496 [ 1.15 | 008 | 041 | 047 [ 186 [ 044 | 008 | 041 | 064 | N Given sq in IFA q 2 or 3 weeks

» HLA-tetramer to assess immunity

Bl ° Increased peptide specific CD8+ in 28/29

Il - 23% of patients >1%

% CD8 Cells Positive

Vaccine +IFNe ¢

Z

% CD8 Cells Positive

Smith et al, JCO, 2003



Intermediate Binding Altered Peptides are
Optimal Vaccine Candidates
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Xenoantigen Immunization
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» DC pulsed with mouse PAP protein
 Highly homologous foreign protein
» 21 patients with metastatic prostate
cancer
2 monthly vaccinations
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* 50% immunity to human PAP
 6/21 with clinical stabilization

» Stabilization associated with human
Development of a

hPAP T cell response PAP Immunity
correlates with PFS

Log (serum PSA)
Log (serum PSA)

Time (weeks) ' Time (weeks)

o
®

g
o

0.4

e
N

c
3
]
:
c
=
@
e
:
o

no hPAP response

o

Time (months) Fong et al, JI, 2001



Vaccinating to Induce CD4* T Cell Immunity
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 HER2 Th peptides in GM-CSF given i.d.

* 3 peptides/vaccine

o Stage I11/1V breast, ovarian, or NSCLC

» 38 patients completed all 6 immunizations

» >90% developed immunity to HERZ2 peptides

* >60% developed immunity to HER?2 protein

» Immunity could persist>1 year

* Epitope spreading in majority=protein response

Disis et al, JCO, 2002



Evolving Immunity with Immunization
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Productive Immunity Modulating
the Microenvironment
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DC-MUC-1 Vaccine + LD IL-2 in RCC
Elicits Epitope Spreading
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Vaccinating Established Disease

Clinical Outcomes: Cancer Vaccines in Melanoma Patients

Vaccine Total Patients Responding Patients RR%
Peptide 410 11 2.7
Viral Vector 160 3 1.9
Tumor Cells 43 2 4.6
Dendritic Cells 116 11 9.5

adapted from Banchereau et al, Nat Rev Immunol, 2005



Therapeutic Immunization
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Cancer Vaccines in the Adjuvant Setting

SWOG 9035 Table 4. Survival and Recurrence Rates for the Vaccinated
and Prospectively Observed Control Groups of Patients With
Mode-Positive Breast Cancer
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Long Term Survival after
Transplant Relapse with DLI
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Transfer of Tumor Competent T Cells

Test for high levels of production
of IFNy after stimulation
iman IFMNyY ELISA

C I O n eS Multiple cultures

of TILs in the presence of IL-2

Enriched PBMC
TIL
Gene Modified Cells

Gattinoni L et al Nat Rev Immunol, 2006



Adoptive T Cell Therapy with
CD8+ T Cell Clones
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Adoptive Transfer of Expanded TIL
After Induction of Lymphopenia

35 patients with MM

Cytoxan/Fludarabine
TIL + HD IL-2

18/35 (51%) had
objective clinical
response

- 3CR

- 15PR

1 patient: EBV
lymphoma

Dudley M et al, JCO, 2005



Lymphodepletion Will Enhance
T Cell Expansion in vivo

« Removal of cells (e.g. NK) that consume
critical cytokines, IL-7, IL-15

* Preferential depletion of T regulatory cells
« Homeostatic proliferation

Lymphoablation
and

transfer of tumor- 4 transferred T cells

Ag-specific tumors

Endogenous lymphocyte repertoire Repopulation with tumor-Ag-
under normal homeostasis specific T cells

Klebanoff CA et al, Trend Immunol, 2006



T Cells Genetically Engineered to Express
Functional MART-1 TCR

MART-1 TCR from CR TIL
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Effect of Adoptively Transferred T Cells in
VIVO
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Successful Immunity Leads to Immunoediting

Functional and Persistent and Ongoing Tumor that has been
Effective Immune Response: Selective  “Immunologically
Immunity Pressure Sculpted”
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Dunn et al, Nature Immunol, 2002



Generating Anti-Tumor T Cell Immunity:
Effectors and the Environment

Productive Inflammation Non-Productive Inflammation

GM-CSF, IL-12, VEGF, IL-6, IL-10, TGFB,
IL-18, IFNy, IL-4 M-CSF, NOS, arginase, IDO,
' PGE2, COX2, gangliosides

A
]
1
1

Tumour microenvironment

adapted from Zou, Nat Rev Ca, 2005
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