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Healthy T cells kill cancer cells. They promote cancer patient survival.

CD8 count and survival

* T cells are part of the adaptive immune 100 - CD8 absolute coun
system — they are specialized

—— <55.9
* CD8* T cells are “killer” T cells that kill virally
infected and cancerous cells

* T cell produce cytokines, which are signals
cells use to communicate s Hazard ratio: 3.6

* [FNy and TNF-a are pro-inflammatory P=0.04
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e CD8*T cells can become exhausted

* Exhaustion = hypofunctional state where some anti-tumor effector function is
lost
* Associated markers: PD-1, TIM-3

What causes T cell exhaustion?

Ma, J. et al. Immunotherapy Cancer, 2019



Chronic activation and the suppressive TME drive T cells to exhaustion.

e Nutrient

* Low oxygen
(hypoxia)

Suppressive motabolites (adenosine, kynurenine, lactate)

!
Oiyge Suppressive cells (MDSCS, T cells, TAMS)

ef
Aming acids and glucase (arginine, glutamine, tryptophan)

D Mitachondria, low number of cristae  @ED Mitochondria, high number of cristae

* Persistent antigen exposure and the harsh TME cause T cells
to become exhausted

insufficiency

Conditions of the tumor
microenvironment (TME):

* Increased presence
of inhibitor receptor
ligands

* Immunosuppressive

* Waste buildup Treg cells

persistant antigen

antigen cleared

DePeaux, K., Delgoffe, G.M. Nat Rev Immunol, 2021



Exhausted T cells change the way they produce energy.

o Exhausted T cells lose full mitochondria function el —_
l—»- Causes metabolic insufficiency 41 W/“ p
e Cells shift metabolism to alternate pathways outside f”'_‘f‘fw “"":“w
mitochondria — possibly fatty acid synthesis pathway '.j:é “%” | - .
N« .Jf G At oA+ Moy Coh

CD8+ LN

Lipid droplet ¢ -~

How is lipid
accumulation related
to the progression of

T cells towards
exhaustion?

L

Less More
exhausted exhausted

* Fatty Acids are one type of nutrient that provides energy to T cells; lipid droplets store fatty acids
* Dysregulation of the fatty acid synthesis pathway may be detrimental to T cells Nicole Scharping

Cheon, S. et al. Journal of Molecular Medicine, 2021



Does inhibiting citrate derived Acetyl-CoA
production impact the development of exhaustion
iIn CD8" T cells?




Methods: Evaluating ACLYi in vitro

Experiment Goal: Investigate the impact of inhibiting Acetyl-CoA production on the development of exhaustion by CD8* T cells.
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ACLYi is an inhibitor of ATP-citrate lyase
(ACLY), an enzyme that catalyzes the
conversion of citrate to Acetyl-CoA
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** Media contains ACLYi at appropriate experimental concentration ** (dosage not yet established)

Analyzed via flow cytometry — single cell analysis of surface markers and cytokines
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ACLYi and chronic stimulation decrease cell proliferation
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As inhibitor concentration increased, cell proliferation
decreased, possibly due to metabolic stress.

Chronically stimulated cells proliferated less than
acutely stimulated cells.
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DP = PD1h TIM3Mi

10uM

20uM

No notable change in PD-1 or TIM-3 expression was observed at any inhibitor concentration.
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Cytokine production indicates the functional capacity of T cells.

* [IFNy and TNF-a are pro-inflammatory cytokines that stimulate an immune
response

DN = double negative
DP = double positive
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Observed increase in cytokine production in cell groups treated with 40 uM ACLYi.
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Putting it together

* Limiting Acetyl-CoA production may impact CD8" T cell effector function

» Sustained cytokine signaling would promote antigen presentation and recruitment
of immune cells

* Optimal ACLYi concentration likely lies around 30pM
* Higher inhibitor concentration = less cell proliferation, more cytokine impact

* May be possible that ACLYi is delaying T cell progression to complete/
terminally differentiated exhaustion

|Progenit0r Texl | Terminal Tex |
— ® — 0 — @
Texrros! Texpl‘og'l ’T‘exinl Texiem
TCF-1 PD-1

Zhang, J. et al. FASEB, 2021



Future Direction

* Hypoxia repeat testing (1.5% O,); Microscopy
* |[n vivo mice tumors

* Investigate how surface marker expression
interacts with cytokine production

e Combination with anti-PD1
immunotherapy

' '&ni-m-u
. anti-PD-ii

T-cell suppression cancer immunotherapy

Crown Bioscience, 2021

Big Picture: Make cancer
patients’ T cells work
better for longer

* Better way of treating
cancer

* Early clinical trial ongoing
with similar inhibitor

Metabolism!
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Appendix — All Cytokine unstim controls
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Appendix - Gating
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2 : Observed noticeable increase in cytokine production in
A p p e n d IX Cyt O kl n es cell group treated with 40 uM ACLYi concentration.
CS; aCD3/aCD28 restim
Repeat 1 Repeat 2

Sample Name Siibzet Name | Caunt | Geometric Mean @ 405_710_45-0 Sample Hame Subset Name | Count | Geometric Mean : 405_710_&5-A
0| Unstim ctris_2_AS0_un_D17 fos CDa+ J0410 64 | Unsuim casts_1_AS0_un_017 fes CO8+ eI 1987
Unstim otris_2_AS10_un_018.fes E0E+ 18332 534 Unstim crls_|_AS10_un D18 e o 2374 15
i O] Unstim etrls_2_AS20_un_B19 fes CO8+ 20655 850 - . 1] Unstim cars_1_AS2D.un D19, fos il 200 1963
. o | Unstim otz 2 AS4D_un 020 fes Coee 375 i 1| Unsti caris_1_AS40_un 030 fos O 16801 078
Unstim F1[Cs_ACLYI_CD2 restin_2 C<0_CD03_005 12| CO8s 16835 pYey | C5_ACLYi_CO3 restim_1_C50_C03_005 fos] CO2+ 27216 028
; e e 1| ©5_AGLY:_CO3 rastim_1_C510_CD9_008 fe| CDe+ 19475 08
cntrls 1| C5_ACLYi_CD3 restim_2_CS10_CD3_008 fo| CDa+ 15702 1377 . . e o 5
— C5_ACLYI_CU3 restim 2_C520_CO7_007 fc CO%+ 16320 1325 T P T e T e R o
P CS_ACLYi_CD3 restim_2_C$40_CO3_008 fof CD3+ 13420 3952 NGl = - e
) “a
ol g o \ cSo
T oo CS10
/ Cs10
€S20 CS20
CS40
CS40 T Ty
a6t o w? w0t w0’
3 3 i 5
o o e 10 1 405 710 45.8 BU711-FNa
405 710 45.A: BV711-FNa
» TNF-a
Guometric Hean - 458 T10_50-A
Geamatric Wear | 488_T10_50-A| ::;
i %6z
.| w0
; N, ] 350
—1ﬁ3 437
=
e L. | 60
r - 1717 - e
y/ E 2 i Cs0
2N Cso ' CsS10
R Cs10 €S20
€S20 M——— SN
CS40 103 o 153 ID.. IIJ5
T T T ¥ L 488 T10 50-A: PERCPcVS-TNF
Il]a o |D3 “:I‘1 o . . . .
P o EN IFNy and TNF-a are pro-inflammatory cytokines that stimulate an immune response.




Appendix - Flow Cytometry

* Cells were analyzed for surface markers, intracellular markers, and
cytokine production via flow cytometry
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The Effects of Limiting Citrate-Derived Acetyl-CoA Synthesis on the Development of
Exhaustion in CD8* T Cells

Alessandra Azure!, Kellie Spahr?
Washington State, UPMC Hillman Academy, 2Department of Inmunology, University of Pittsburgh

INTRODUCTION METHODS CONCLUSIONS
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As inhibitor concentration increased, cell proliferation decreased, possibly due to metabolic stress. As expected, chronically stimulated cells
proliferated less than acutely stimulated cells.
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Limiting Acetyl-CoA production will help CD8* T cells retain
their anti-tumor capabilities.

+ Because exhausted T cells show decreased ability to extract
energy from lipids; so, preventing T cells from over-utilizing
the fatty acid synthesis pathway may improve their ability to
function

Flow cytometry analysis revealed little change in PD-1 or TIM-3 . . . :
expression between inhibitor concentrations. As expected, the CS Deilgoffe Lab. University of Pittsburgh Hillman Academ

group exhibited a higher percentage of PD-1hi TIM-3hi cells than the
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