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% How do we take control of
treatment toxicity in HR
proficient ovarian cancer to
prime the patient for tumor
extinction therapy?
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Aim 1: Anticipate and pre-empt treatment-related toxicity risk using PBMC
fluctuating methylation clocks
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What to
switch to?
Butyrate-
Enhanced CAR-T




l. Integrated Monitoring of Oscillatory methylation-clocks (IMOme)
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l. IMOme scores from 3,420 peripheral blood samples
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l. IMOme trends are consistent between cancer types
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|. Differences in IMOme score pre/post Tx predictive of toxicity?

* Paired breast cancer
dataset of patients
with and without
toxicity.
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l. Immune cell distribution varies with toxicity outcomes
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l. IMOme score Is a valuable biomarker for toxicity prediction

(where possible)
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Aim 2: Buffer the direct toxicity of PARPi-targeted therapy combinations in
HGSOC using dosing optimized via mathematical modelling.
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Il. Cell Cycle — Combination Therapy
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Il. Cell Cycle Mathematical Model

N(t) :
. (1—T> 3500~ ki a@®» Tumor
+ ATRi - G1
i sli=m S
3000 - o
ki(1—p) k,(1—q) - 4 i
G1 S > G2/M £ J500- -~ @
3 - Dead
&)
= 2000 -
kq- k o
1°P ks 2°q K, 3
| S
Q 1500 i
E _——”———_-“
> oo e = -
- -
i »— - _
1000 ’,/ I _ o
(’ *l—l"‘— - = — _-“ B
500{ *
 EEEERD " I3 LR RN " TEEREERE R LR JessssEEEnEm i sssEEEEEEER |
o_w_m——_—__
0 20 40 60 80 100 120

Time (Hour)

Reference: Smith, J., et al. JPET (2023).



Il. Mathematical Model Recapitulates Cell Data
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Tumor Cell Counts

Il. High Dose Monotherapy vs Low Dose Combo Therapy
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Tumor Cell Counts

Il. Sequence Shapes Therapy Outcome
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Il. Sequence Shapes Therapy Outcome
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Aim 3: Mitigate indirect toxicity induced by chemotherapy on the gut
microbiome to prime the patient for curative intent immunotherapy
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lll. Microbiome and Short Chain Fatty Acid

(L

[ ]
Science P

Short Chain
Fatty Acid

o 2-4 Carbons:
(e.g. Butyrate,

Cite as: E. N. Baruch et al., Science

10.1126/science.abb5920 (2020).
Erez N. Baruch'?*t, Ilan Youngster®*, Guy Ben-Betzalel', Rona Ortenberg', Adi Lahat’®, Lior Katz®, Katerina

Pentanoate ) Fecal microbiota transplant promotes response in
: : immunotherapy-refractory melanoma patients
» Differentiate
Adler’, Daniela Dick-Necula®, Stephen Raskin*®, Naamah Bloch'’, Daniil Rotin®, Liat Anafi®, Camila Avivi®,
| s e e e e e e e
m m u n e Ce S " Khall)ll", Moran Am;t“, Nadim J. Ajami'*, iris Ba.rshack"’"’: Jacob Schachter‘"‘,,J ennifer A., Wargo'*'%, Omry
Myeloid cells to

Koren'’, Gal Markel">'7*}, Ben Boursi*'®'? b

* Suppress
Tumor Growth

.




Hypothesis: injury to

microbiota thwarts efficacy
B of ovarian cancer therapy,

especially immmune-based

therapy




lll. Microbiome Modeling
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lll. Microbiome Modeling
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. Primed for Failure
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lll. Modeling predicts butyrate supplement can enhance CAR efficacy
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lll. Modeling predicts butyrate supplement can enhance CAR efficacy
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1. IMOme Score: IRB: MCC 21244 3. Butyrate-
(approved) :
» Develop toxicity DNA enhancefi C.ER-
prediction biomarker  Methylation * L/S testing in 30
- Validate on 30 ~Short/Long patients
' Chain Fatty
patients i




Targeted Combo
What to
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1. IMOme Score: 2. Low-dose 3. Butyrate-

. Develop toxicity Combos: enhanced CER:

prediction biomarker - Validate * L/S testing in 30
. Validate on 30 PARPIi/ATRi/PERKIi patients

patients combo in 3D  Validate in 3D
organoids organoids




Experimental Design
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Budget

« DNA Methylation sequencing (30 patients): $10k
« Short-chain fatty acid panel (30 patients): $5k

e uTumor culture and treatment: $10k
Postdoc: $25k
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