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The following relationships exist related to this presentation: -
No Relationships to Disclose

&k )n This Eresentation discusses the following investigational or off-label therapies: endogenous T cell therapy (NCT01758458),
S pembrolizumab (off-label), ipilimumab (off-label%
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Acquired Resistance has

Acquired Resistance Is
 Thousands of antigens/mutations, often “private epitopes”

 Multiple relevant cell populations in the microenvironment
 Multiple mechanisms of resistance

Into interactions

between T cells, Tumor, Microenvironment
* Defined antigen/epitope & trackable T cell populations
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Highly metastatic skin cancer

* More aggressive than melanoma
e 2500 cases/year in US

Immunotx responsive:
56% RR to pembrolizumab

Dr. Shailender

* Biopsiable skin/node mets mh Bhatia
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Incidence: Paulson KG et al JAAD 2017
CD8 Infiltration: Paulson KG et al JCO 2011
Pembrolizumab: Nghiem P et al NEJM 2016
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MCC tumor
expressing
viral
oncoproteins
(brown)

Discovered 2008 by U.
. Pitt team led by Drs.

* MCPyV Oncoproteins Exemplary Target
Antigens:
* Necessary for growth & Highly Expressed

e Tumor Specific & Non-Human
e Conserved between patients

* MCPyV+ MCCs have few non-viral
Neoantigens
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Autologous MCPyV-Specific T cells for MCC

* Endogenous autologous MCPyV specific T cells
* Expanded ex vivo from peripheral blood and reinfused

: Optional

T cell T cell T cell T cell
infusion #1 infusion #2 infusion #3 infusion #4

v v v v |

T ScL-2 ScL-2 T
MHC-| upreg MHC-| upreg
(low dose XRT)

Dr. Aude Chapuis

NCT01758458
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Case Study: Acquired Resistance After HLA-B
Restricted Endogenous MCPyV-Specific CD8+s

Pre-Rx  Prog. Responding Acquired Resistance

A. Tumor )
Burden New metastasis

FE oLy
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@ Persistence (>25% CD8s)

Ipilimumab (anti-CTLA4)

Pre- 1° Acquired

Response Resistance

59 y/o M w/widely metastatic MCC refractory to
multiple prior tx’s including pembrolizumab
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* Infused T cells persisted

e Tumor expressed class | MHC

, Sequence of Targeted
G:MQE’YY T Antlgkgn MCPyV Epitope

TTPICCT TG GG G TATGG CTRTT

 Tumor expressed viral antigens and epitope
sequence unmutated

* Exome sequencing unrevealing
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Viably frozen single cell product: o .
Cell labelling

Mixed tumor, TIL, and stromal

sopulations (up to 10K cells/sample)

Transcript Sequence
Cell ID ID (100-200nt 3’) ‘-

Sequencing Oligo dT based RT & Library Prep

A

Zheng G.X. et al., Nat.
Communications. 2016
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1. Normalization
(corrects for library size)
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Dispersion

0 1 2 3 4 5 6 7

Average expression

2. Gene filtering
(ID most variable genes)

ooooooo

5 10 15 20

Standard Deviation of PC

Principal Components (PC)

3. Principal Component
Analysis
(clusters cells by like gene
expression)

tSNE 2

sitc >

Society for Immunotherapy of Cancer

tSNE 1

4. tSNE
(visualization)

¥ - f’v‘\
Dr R. Gottardo Dr V. Voillet
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CD8+ CTL Cluster:

Pre-treatment Early post-rx Responding  Acquired Resistance &d Light Blue Clustrs [

. () o o w0l e W\/ =
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in red

cluster: Red activated cluster: CD8+ T cells

overexpressed activation, cell division, &
glycolysis genes
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Pre-Rx Responding Acquired Resistance

Arrows Tumor
Stroma CD8+s Stroma |
———100pm (green) I 1 100pm
2/mm? 328/mm? 56/mm?
Detection of P=0.01
infused cells No Yes

by beta-seq? . =
Dr. Rob Pierce



S |TC 2 0 1 7 November 8-12 « NATIONAL HARBOR, MD

tSNE 2

Macrophages
Endothelium
Fibroblasts
T cells
B cells
Tumor
tSNE 1

Y Pre-Rx (n=2243)
Acq Resist (n=5188)

- TILs, TAMs, fibroblasts, endothelial cells
superimposable pre-RX and AR
- NOT drivers of acquired resistance

- Instead, huge expression shifts were
seenin



(n=1984)
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B. Selected differentially expressed genes in tumor

Acquired Resistance
(n=5131)
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C. Tumor-specific HLA-B loss
Macs“;-

tSNE 1

* Patient received
HLA-B*3502
restricted CD8s
targeting MCPyV

HLA B

2m|d
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scRNAseq gPCR of re-bx Rx w/5-Aza
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- HLA-E Suppresses NK cells via NKG2A

- MCC tumor highly expressed HLA-E pre-treatment and further
overexpressed this at relapse rer Acquied Resistance

- This suggests a mechanism of NK resistance (n=1984) (n=5131)
00 A .

Clusters . 2
HLA-E
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 Cellular therapy trials offer insight into mechanisms of acquired
resistance through defined antigen/T cell interactions

* scRNAseqg on small specimens provides simultaneous information on
thousands of cells from tumor, TIL, microenvironment. It is thus
poised to maximize yield from immunotherapy studies.

e Data from our lab and others provide strong rationale for transfer of T
cells of multiple specificities
 Tran et al NEJM 2016
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