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QUESTION

How to improve responses to checkpoint inhibitors?

Cold tumor refractory to In situ vaccination by RT +
immunotherapy immunotherapy (IT) and T cell-
mediated abscopal responses
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RT + CTLA-4 therapy induced an anti-tumor T cell response
and clinical benefit in patients with metastatic NSCLC
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QUESTION

How does RT + CTLA-4 blockade therapy
shape the anti-tumor T cell response?
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Investigated the effects of RT+CTLA-4 on the anti-tumor
T cell response in 4T1 TNBC mouse model

e Effects of RT+CTLA-4 in 4T1 tumors mirrors those in NSCLC
* Mice are treated in a similar way to patients with NSCLC
* Well characterized effects of RT+CTLA-4 in 4T1 tumors

d0:4T1 d11: Remove d13,14,15.:RT d22: Remove
injections  pre-tx tumor d14,17,20: CTLA4 post-tx tumor
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RT+CTLA-4 therapy induced clonal expansion and
infiltration of T cells in tumors

TCR repertoire clonality increased by RT Increased infiltration of T cells in tumors by
+/- CTLA-4 therapy RT +/- CTLA-4 therapy

TCRB clonality (pre-tx—post-x) RNA levels of T cell markers
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RT+CTLA-4 shifted the T cell compartment towards a
Ifng*Cd40Ig*Cd4* and Ifng*Tnf*Cd8* phenotype

Main Key genes Frequency of cells per cluster (%)
phenotype differentially expressed Untreated CTLA4 RT RT+CTLA4

0 Cds Gzmb, Lag3, Pd1, Prf1 | 304 177354 | 185

_____ 1 Tregs  Ctlad, Cd25, Foxp3,Ox40 | 144 428[111 || 62

_____ 2 Cd4  Cddoigifng 171 [463 36 [ 160

_____ 3 C#4 13 [91 147 | 54

_____ 4 Cd8  Cde9ifng,Tnf [ 27 [les | 45 [F461

_____ 5 Cd8  Lyec 173 18154 |81

_____ 6 Cd8  Cdk4, Mcmgenes | 58 |52 80 | 51

_____ 7 Cd8/Tregs Cdk and Mcm genes, Ki67 | 38 [ 46 [[55 | 45

_____ 8 Cd8  Inglag3  § 33 131131 [ 56
T 9 Cd8  lnlgenes 27 | 24 [ 35 | 42
17? 10 Cd4  I4,1I5 Cd40lg, Gata3 | 20 4314 [ 31
oL 11 Cd8 K67, Survivin |20 |23041 | 19
o 12 Tregs  Ctla4, Cd25 Foxp3,0x40 | 27 (32| 24 | 14
13 Cd8  Gzm-genes,Pri1 | | 18 120[33 [ 22

14 Tregs  Foxp3 15 | 14 138 | 24

15 Cd4  Cd4,CddOlg, 13 07 |04 03 02

16 Cds | 04 05 03 0.1
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T cell phenotype shifted in the tumors, but magnitude of
Infiltration important to understand response

Bulk mRNA levels of cluster-specific gene signatures Enrichment of gene signatures in patients’ TNBC tumors
Bulk RNA-seq from post-tx tumors METABRIC data
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T cells that recognize the same antigen comes in
different flavors (transcriptional states)

Untreated CTLA4 RT RT+CTLA4
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All non-grey T cells are specific to the same tumor-antigen
(The H-2-Ld restricted AH1-epitope; SPSYVYHQF)
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QUESTION

RT+CTLA-4 therapy elicits immune-mediated tumor control
but rarely leads to complete rejection of 4T1 tumors
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How can we improve it?
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Actionable targets emerging from
Intratumoral T cell analysis

Main Key genes Frequency of cells per cluster (%)
phenotype differentially expressed Untreated CTLA4 RT RT+CTLA4 Intervention

0 Cd8 Gzmb, Lag3, Pd1, Prf1 1304 7.7 1354 185 <«Pdi, Lags

Cluster

<Cd40
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Only targeting CD40 improved tumor
control by RT+anti-CTLA4

Individual tumor growth curves for mice with 4T1 tumors Combined tumor growth curves
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The triple combination is required for optimal tumor control

Individual tumor growth curves for mice with 4T1 tumors Combined tumor growth curves
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Conclusions

» RT increases T cell clonality and drives T cells into the tumor
» CTLA-4 blockade “unlocks” Th;-like phenotype

» Together, RT+CTLA-4 cause a shift in the functional state of tumor-
specific CD8 T cells (cytotoxic === cytokine producers)

» The best combination therapy is not always the most obvious one:
anti-CD40 but not anti-PD1 improved tumor control by RT+CTLA-4
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