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Immune checkpoint blockade (ICB) therapy

Cancer care
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Immune checkpoint blockade (ICB) therapy

Melanoma patients

Overall Survival
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Our group’s research focuses

What are the mechanisms underlying ICB therapy resistance ?
« focus on how the tumor microenvironment (TME) forms barriers that hinder ICB-mediated T cell reactivation
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Metabolic reprogramming during T cell activation

Cells undergo an alteration in their mode of energy metabolism in order to fulfill the bioenergetic

and biosynthetic needs for proliferation, function and differentiation after activation
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Lipid catabolism and
fatty acid oxidation

Coordinated lipid metabolism for T cell function

Lipid anabolism and

de novo lipid synthesis
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Metabolic features of tumor-infiltrating T cells (TILs)

1. Increase in LCFA uptake 2. Reduced glycolysis 3. Dysfunctional mitochondria
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How dysfunctional mitochondria contribute to T cell exhaustion ?
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Oxidative-stress-induced telomere instability drives
T cell dysfunction in cancer
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Type | interferon (IFN-Is) in the tumor microenvironment
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Anti-tumorigenic
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Chronic IFN-Is signaling
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Pro-tumorigenic ?!

Question :
Dose chronic IFN-Is signaling in the tumor microenvironment trigger
metabolic defects that promote terminal Tex differentiation ?
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Cumulative survival

CD8" Tex signature score

ISG score

Intratumoral Tex cells in cancer patients are
enriched in IFN-I signature genes (ISGs)
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IFN-Is promote terminal Tex differentiation in murine HCC
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In vitro Tex differentiation assay with human CD8"T cells
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IFN-Is stimulation accelerates Tex differentiation in vitro
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IFN-Is trigger mitochondrial defects that associate with
terminal Tex differentiation
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Chronic, not acute, IFN-Is stimulation promote terminal
Tex differentiation
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How dose chronic IFN-Is stimulation promote T cell exhaustion?
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Fold change relative

to Tex cells

Chronic IFN-Is stimulation perturbs lipid metabolism
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Chronic IFN-Is stimulation perturbs lipid metabolism
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I Tex cells + IFN-Is

Nutrients uptake
*
—
1.4 u
()
2
3L 12- * -
)
o O LT |
o x .
G2 1.0 -cmm.--ooooeeee - -t
GRe) -l
3 08- n"n
L
0.6-
2NBDG BODIPY C16

% relative to control

-20

-40-

Mito Fuel Flex test

ns *%* *%*
| | | | | |
[T
[
oo
°
oo N )
®

-60-

+ Etomoxir

+ BPTES

+ UK5099

Palmitate Oxidation stress Test

= Oligomycin ~ FCCP Rot/AA
< 60 i
D H
g ® Palmiate-BSA
Z 0 © BSA
£ % BSA + etomoxir TeX Ce”S
£
o)
S
g 2
[h'e
(@)
(@)
0 T 3 T : — T
0 20 40 60 80
Time (minutes)
= Oligomycin ~ FCCP Rot/AA
:c) 604 gomy:
= )
= @ Palmiate-BSA
o)
s | o ba Tex cells
E > BSA + etomoxir + |FN |
£ S
€ X
g 20
1
(@)
(@)
0

60 80
Time (minutes)



Chronic IFN-Is stimulation perturbs lipid metabolism
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Chronic IFN-Is stimulation dysregulate redox homeostasis
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Chronic IFN-Is stimulation derails T cell metabolism
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Lipid peroxidation (LPO)

Process of lipid peroxidation

(@  Chain reaction that a free radical extracts an electron from
a lipid - oxidative degradation of lipid
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Chronic IFN-Is stimulation promotes lipid peroxidation (LPO)
in Tex cells
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Chronic IFN-Is stimulation promotes LPO in Tex cells
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IFN-Is facilitates Tex differentiation via LPO induction
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IFN-Is facilitates Tex differentiation via LPO induction
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Blocking IFN-Is signaling improves the efficacy of anti-PD-1 therapy
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Blocking IFN-Is signaling improves the efficacy of anti-PD-1 therapy
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Cell Reports

Naive T cell

Chronic type | interferon signaling promotes @
lipid-peroxidation-driven terminal CD8" T cell
exhaustion and curtails anti-PD-1 efficacy

Chen et al. (22) 41(7):111647 Effector T cells

**e, Exhausted

Tcells
Checkpoint
Progenitor Tex blockade
potential
Glucose ~__ Polyunsaturated __
7 Lipid Fatty Acids
IFN-Is | 22 t [ L
S~ peroxidation
Skewed nutrient __ Reactive Oxygen —
uptake Species ] o
Terminal Tex Levelof
Continuous
antigen exposure

- Poor anti-tumor activities
- Resistance to ICB therapy



The janus face of IFN-Is in cancer

Pro-tumorigenic effects

Anti-tumorigenic effects :
(chronic exposure)

(acute exposure)

Tumor cells : DNA-damage resistance genes
DCs : upregulate PD-L1
CD8'T cells : terminal exhaustion

Tumor cells : apoptosis
DCs : activation
CD8'T cells : priming/activation

Duration ?
Dose ?
Stage of cancer development ?
State of intratumoral T cells ?



Immune contexture in the tumor microenvironment (TME)
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Neutrophils
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* Most abundant innate immune cells
« Rapid first responders to invading pathogens
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Hepatocellular carcinoma (HCC)

* Third leading cause of cancer-related deaths
worldwide

* Diverse etiologies

 Prototypical inflammation-associated cancer

« ~30% of HCC patients respond to immune-
checkpoint blockade (ICB) therapy

 NASH-HCC patients are most resistant to ICB therapy




Survival Probability

High neutrophil infiltration predicts poor prognosis in HCC,
but not for all etiologies!
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- TANs are pathogenic in NASH-HCC model
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TANs heterogeneity in

Neutrophil clusters
(AKT/NRAS - HCC model)
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TANs heterogeneity in HCC

Neutrophil clusters
(AKT/NRAS - HCC model)
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Pro-tumorigenic SiglecFH'TANs are enriched in NASH-HCC

Neutral lipid staining
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Pro-tumorigenic SiglecFH'TANs are enriched in NASH-HCC

Neutral lipid staining
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SigleFH'TANs directly promote tumorigenesis via TGF-$
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TANs mediate their pro-tumor roles via TGF-$ in vivo
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SiglecFH'TANs downregulate tumor antigenicity via TGF-f

Immune surveillance
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TANSs regulate tumor antigenicity via TGF-3
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SigleFH —like TANs regulate tumor antigenicity in HCC patients via TGF-

C HBV-related HCC MASH-related HCC
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Prioritized ligands

SigleFH

—like TANs regulate tumor antigenicity in HCC patients via TGF-$

HRAO001748; Xue et al. 2022
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Proposed new role of TANs in tumor development

SiglecF"TANSs directly suppress the antigen presentation machinery of tumor cells

NASH-related
HCC

Linoleic acid
C18:2

SiglecF" TANs

Tumor cells

¢ Increased tumor
aggressiveness

==Jp ¢ IMmmune evasion

e Immunotherapy
resistance

Teo et al. J Exp Med (2025) 222 (1):€20241442
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