Dissection of anti-CTLA4-induced
cytotoxic T cell responses in melanoma



Ipilimumab: clinical data phase lll
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- Survival benefit in metastatic disease
- Data from murine models suggest a role for cytotoxic T cells

Hodi et al. NEJM 2010



Melanoma associated epitope panel

HLA-A2 restricted peptide panel includes 145 epitopes

Overexpressed antigens
e.g. Telomerase
45%

Cancer/Testis antigens
e.g. MAGE family
27%

Mutated antigens
e.g. CDK4
4%

Unclassified antigens

e.g. MG50
Melanoma differentiation antigens 6%
e.g. MART-1
18%

Andersen et al 2012, Kvistborg et al 2012



Self-assembling molecular codes
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Increased sensitivity

Dual color staining of T cells result in reduced background signal
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Example of T cell reactivities detected in Ipilimumab treated patients

Pre-therapy sample Post therapy sample
. 4
-14-0 days 9-14 weeks
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Viral responses can be detected in all patients

Ipilimumab treated patients
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Melanoma-specific T cell responses detected pre-therapy:

Ipilimumab treated patients
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Magnitude of these pre-existing responses is generally unaltered by Ipi treatment

Ipilimumab treated patients
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But a broadening of the T cell response is detected in many patients

Ipilimumab treated patients
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Broadening in the number of T cell responses in 16/32 patients (50%)




Broadening of T cell responses: therapy induced ?

I

Post-therapy
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Broadening of T cell responses: therapy induced ?

1 P <0.02

I

Post-therapy

Time of diagnosis

T cell recognition

I
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Kinetics of T cell responses during Ipilimumab treatment
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Kinetics of T cell responses during Ipilimumab treatment
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Kinetics of T cell responses during Ipilimumab treatment
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Kinetics of T cell responses during Ipilimumab treatment
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Two possible scenarios:

Ipilimumab

Ipilimumab

P=0.004




Summary

Magnitude of pre-existing responses is in general unaltered by Ipilimumab therapy

Broadening of T cell responses can be detected after Ipilimumab therapy

Kinetic data strongly suggest post-therapy broadening is therapy-induced

We have developed and validated technology for high-throughput detection of

therapy-induced antigen-specific CD8* T cell reactivity
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Analyzing the neo-antigen-specific T cell repertoire in human cancer?

Could we utilize this technology to analyze patient-specific tumor-reactive
T cell responses?

Excise tumor

Isolate tumor cells Isolate tumor-infiltrating T cells

Identify tumor-specific mutations
l Screen with MHC multimer technology

Predict potential T cell epitopes



Analyzing the neo-antigen-specific T cell repertoire in human cancer?

Excise tumor
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Identify tumor-specific mutations
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Analyzing the neo-antigen-specific T cell repertoire in human cancer?

Excise tumor

Isolate tumor cells Isolate tumor-infiltrating T cells
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Identify tumor-specific mutations

Screen with MHC multimer technology
l (HLA-A0301; A3201; B1302; B2702)

Predict potential T cell epitopes



Strong T cell response against an ATRg,, epitope in TIL
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Increased magnitude of neo-antigen-specific T cell response under Ipi
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Summary

Magnitude of pre-existing responses is in general unaltered by Ipilimumab therapy

Broadening of T cell responses can be detected after Ipilimumab therapy

Kinetic data strongly suggest post-therapy broadening is therapy-induced

We have developed and validated technology for high-throughput detection of

therapy-induced antigen-specific CD8* T cell reactivity

Analysis of neo-antigen specific T cell responses is possible using this approach
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Pt 002: Partial response upon Ipilimumab
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Strong T cell response against an ATRg,, epitope in TIL

Reads tumor: WT 109 Mut 189
Reads matched healthy tissue: WT 274 Mut O e
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In vitro stimulation
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Self-assembling molecular codes
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Dual color combinatorial coding
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Example of a combinatorial coding read-out
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Combinatorial Coding Gating Strategy
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