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The TME Is immuno- and metabolically suppressive
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Hypothesis:

CD8+ TIL dysfunction & resistance to Immunotherapy Is
due In part to metabolic insufficiency




How do we assay the metabolic capacity of T cells?
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Flow cytometric analysis of TIL metabolic capacity
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What Is the metabolic capacity of T cells?
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CD8+ TIL exhibit loss of mitochondrial mass and function




Do T cells lose mitochondrial mass as a result of
robust activation?

Robust activation > memory
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Loss of mitochondrial mass and function is not a phenotype of

robust activation in vivo




Do ‘exhausted’ TIL exhibit mitochondrial dysfunction?
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Mitochondrial dysfunction in TIL correlates with coinhibitory

molecule expression




Does PD-1 checkpoint blockade rescue metabolic

dysfunction in TIL?

IgG or anti-PD-1, thrice weekly
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PD-1 blockade does not rescue metabolic dysfunction in TIL




What is the mechanism for TIL mitochondrial
dysfunction?

 First checked |_f TIL have LN CDES T colls
deregulated mitophagy CD8+ TIL

 Investigated mitochondrial ' \
biogenesis | J\\

e Focus on PGCla — transcriptional F
coactivator, dynamically regulates ' / \
mitochondrial biogenesis - \J \

"PGCla MFI

Mitochondrial biogenesis

What is suppressing PGC1a?
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Can enforcing mitochondrial biogenesis improve TIL
function?
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Can enforcing mitochondrial biogenesis improve TIL
function?

Survival
Evmcheny PGC1qmCheny TNFa+ Tumor area
:4.72 3.54 IFNy+ , E?/Tx |***
i ' <2007 U - il
151 = - EV — PGC1la
il } 100 T

£E150{ = PGC1a {

>
= @
«Q >
g L S100 ] E
£ glo = T cells o 50
=P 55{ 4 g
Z o £ : " p=0.007 61_“9 CR: 20.16%
L TINTLNT < 0 . CR: 6.16%
oo — _ I , I I 0 J y y y o
; & EV PGC1a 0 10 20 30 40 0 10 20 30 40
£ days Days

Enforcing mitochondrial biogenesis improves CD8+ TIL function




Summary & Conclusions

« CD8+ TIL exhibit metabolic insufficiency due to
repressed mitochondrial biogenesis

» This results in decreased effector function, which
can be rescued with enforced PGCla
expression

« PD-1 checkpoint blockade may not be enough to
overcome the metabolic disadvantage in the
TME

» Targeting both immune suppression and metabolic
insufficiency may be needed for improved TIL effector
function

* The metabolic status of CD8+ TIL could be used as a
biomarker for immunotherapeutic efficacy

» Genetic or pharmacologic metabolic reprograming of
CD8+ TIL could improve T cell monotherapy or in
combination with PD-1 therapy
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