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Number at risk
(number censored)
Nivolumab plus ipilimumab

Nivolumab

Ipilimumab
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Primary Resistance

Primary vs Secondary Resistance

— Nivolumab plus ipilimumab
—— Nivolumab
-~ Ipilimumab

HR for nivolumab plus ipilimumab vs ipilimumab:
0-42 (95% C1 0-35-0.51); p<0-0001
HR for nivolumab vs ipilimumab:

Secondary Resistance 0-53 (95% Cl 0-44-0-64); p<0-0001
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Primary vs Secondary Resistance
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CDS8 infiltration patterns

Non-Functional Immune
, Response

Immunological Ignorance Excluded Infiltrate
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GEP score
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GEP score

Immunophenoscore
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Inflammatory Patterns
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Respoders vs Non-Responders

AXL — Mesenchymal transition genes (AXL, ROR2, WNT5A, LOXL2,

ROR2 TWIST2, TAGLN, FAP).

bR _ Immunosuppressive genes (IL10, VEGFA, VEGFC).

— Monocyte/macrophage chemotactic genes (CCL2, CCL7, CCLS,
CCL13)

— Genes associated with wound healing and angiogenesis.

ANGPT2

IiL10

CDH1  — CDH1 was down-regulated in non-responders.
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CD274
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CD244
CD160
PRDM1
TBx21

Total nsSNVs
Row Z-score HLA class 1

- HLA class 2

Row Z-score

2-1012

>

Non-responding (n=13) Responding (n=15)




Intrinsic Resistance to ICB

Intrinsic Resistance

A Primary or adaptive resistance B Acquired resistance

Escape mutations
in IFN signaling

Alteration of
signaling pathways:

+ MAPK
+ PIBK
+ WNT

+IFN Loss of target

antigen expression,

Lack of antigenic eg., ACT

mutations

De-differentiation
with loss of tumor
antigen expression

Alterations in
antigen processing
machinery

Constitutive PD-L1
expression

B2M mutations
leading to loss
of HLA

EoSSiofi Ao

expression TCR




Intrinsic Resistance to ICB

Intrinsic Resistance

A Primary or adaptive resistance B  Acquired resistance Innate Resistance:
- WNT Pathways.
Alteration of Escape mutations
signaling pathways: in IFN signaling NO active B-catenin signalling active B-catenin signalling
+ MAPK &
+ PI3K SR,
+ WNT o o M |
+IFN Loss of target cLA « Byerol
Lack of antigenic antigen expression, — °® P

mutations og, ACT
Proteosome

De-differentiation
with loss of tumor
antigen expression

CD103' DC
D8 T cells 4—)
T cell-inflamed phenotype non-T cell-inflamed phenotype

High-level CN gain
W High-level CN loss
B Activation mutations

Alterations in
antigen processing

machinery B Damaging mutations
0,
Constitutive PD-L1 e Illl CINNBT (194)
expression 8.89% IH [ n APC (279)
1.43% ) W APC2(45)
B2M i

lossof HLA e 1.69% ‘ ' AXIN1 (53)
expression TCR of HLA 124% | || | §Aaxinz (39)

Non-T-cell-inflamed tumors
(15.21%)




Intrinsic Resistance to ICB

Intrinsic Resistance

A Primary or adaptive resistance B  Acquired resistance Innate Resistance:
- WNT Pathways.

Escape mutations - PI3K Pathways.
in IFN signaling
100

Alteration of
signaling pathways:

+ MAPK
+ PIBK
+ WNT

+IFN

I FTEN absent
I FTEN present

[%a]
=]

Loss of target
antigen expression,

Lack of antigenic eg., ACT
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De-differentiation
with loss of tumor
antigen expression

after PD-1 therapy (%)
t
=] =)

Change from baseline

—100

Anti-PTEN Anti-CD8

Alterations in
antigen processing
machinery

Constitutive PD-L1
expression

B2M mutations
leading to loss
of HLA

EoSSiofi Ao

expression TCR
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Intrinsic Resistance

A Primary or adaptive resistance B  Acquired resistance Tumor Antigens:
- Lack of tumor antigens.

Escape mutations
in IFN signaling

Alteration of
signaling pathways:

+ MAPK
+ PIBK
+ WNT

+IFN Loss of target

antigen expression,

Lack of antigenic eg., ACT

mutations

De-differentiation
with loss of tumor
antigen expression

Alterations in
antigen processing
machinery

Constitutive PD-L1
expression

B2M mutations
leading to loss
of HLA

EoSSiofi Ao

expression TCR




Intrinsic Resistance

A Primary or adaptive resistance B Acquired resistance

Alteration of
signaling pathways:

+ MAPK
+ PIBK
+ WNT

+IFN

Escape mutations
in IFN signaling

Loss of target

mutations
Proteosome

De-differentiation
with loss of tumor
antigen expression

TAP ) 3

Alterations in
antigen processing
machinery

Constitutive PD-L1
expression

B2M mutations
leading to loss
of HLA

Loss of HLA
expression

i <3 i ek

Intrinsic Resistance to ICB

Tumor Antigens:
- Lack of tumor antigens.
- Antigen Intra-Tumor Heterogeneity.

Mutational burden

Response to immune checkpoint inhibitors

Subclonal heterogeneity



Intrinsic Resistance

A Primary or adaptive resistance

Alteration of
signaling pathways:

+ MAPK
+ PIBK
+ WNT

+IFN

Lack of antigenic
mutations

De-differentiation
with loss of tumor
antigen expression

Alterations in
antigen processing

machinery

Constitutive PD-L1
expression

Loss of HLA
expression

B Acquired resistance

Escape mutations
in IFN signaling

Loss of target

eg., ACT

B2M mutations

leading to loss
of HLA

antigen expression,

Intrinsic Resistance to ICB

Tumor Antigens:
- Lack of tumor antigens.
- Antigen Intra-Tumor Heterogeneity.

TumorXlonaltheterogeneityl
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BRCA-TN
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@ Negatively correlated with cytotoxic immunophenotypes
@ Positively correlated with cytotoxic immunophenotypes




Intrinsic Resistance

Alteration of
signaling pathways:

+ MAPK
+ PIBK
+ WNT

+IFN

Lack of antigenic
mutations

De-differentiation
with loss of tumor
antigen expression

Alterations in
antigen processing
machinery

Constitutive PD-L1
expression

Loss of HLA
expression

A Primary or adaptive resistance B

=

l Proteosome

| TAP 9*‘

Acquired resistance

Escape mutations
in IFN signaling

Loss of target

antigen expression,

eg., ACT

B2M mutations
leading to loss
of HLA

Intrinsic Resistance to ICB

Antigen Presentation:
- Loss of HLA.
- B2M mutation.
- Others...

8
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— Heterozygous at all loci, without LOH, and high mutation load
= Heterozygous at all loci, with LOH, and low mutation load



Intrinsic Resistance

A Primary or adaptive resistance B Acquired resistance

Escape mutations
in IFN signaling

Alteration of
signaling pathways:

+ MAPK
+ PIBK
+ WNT

+IFN Loss of target

antigen expression,

Lack of antigenic eg., ACT

mutations

De-differentiation
with loss of tumor
antigen expression

Alterations in
antigen processing
machinery

Constitutive PD-L1
expression

B2M mutations
leading to loss
of HLA

EoSSiofi Ao

expression TCR

Intrinsic Resistance to ICB

Interferon Signaling:
-JAK1/2
- Others...

Mutations
(Nonsynonymous)

Chromosomal
Copy
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@ Relapse only
© Baseline only
© Baseline and relapse
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Extrinsic Resistance to ICB

Intrinsic Resistance Extrinsic Resistance
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Extrinsic Resistance
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Extrinsic Resistance to ICB

Extrinsic Resistance

Tumor microenvironment

Immune-suppressive cells: Lymph node i
- Tregs.

- MDSCs. |

- TAMs. TIM3 I

LAG3
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CTLA4 |
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Extrinsic Resistance to ICB

Other Immune Check Point Regulators:

- LAG3.
- TIM3.

- Others.

Extrinsic Resistance

CD274 Expression — RNA Seq V2 (Iog2)
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Extrinsic Resistance to ICB

Extrinsic Resistance

Metabolism:
- Hypoxia.
- Acidosis.
- Glucose metabolism: Glucolytic vs OXPHOS.
- Depletion of essential amino acids: IDO1; ARG.
- Extracellular ATP metabolic pathway: Adenosine.

Lymph node

| Tumor microenvironment

e /—\
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Intracellular
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Extrinsic Resistance to ICB

Extrinsic Resistance
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Extrinsic Resistance to ICB

Extrinsic Resistance
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Conclussions
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No predominant phenotype in common tumors.

COLD: Advanced pathological stage; CN-alterations; Tumor clonal heterogeneity.
HOT: High mutation load; DNA repair defects; virus infection; APOBEC signatures.



