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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



I. Integrated Monitoring of Oscillatory methylation-clocks (IMOme)

beta beta beta

Homogenization (population expansion)



I. IMOme scores from 3,420 peripheral blood samples
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I. IMOme trends are consistent between cancer types
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• IMOme score reflects 
systemic changes in 
PBMC’s upon 
treatment.

– This is consistent 
across different 
timescales and cancer 
type.



I. Differences in IMOme score pre/post Tx predictive of toxicity? 

• Paired breast cancer 
dataset of patients 
with and without 
toxicity.
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I. Immune cell distribution varies with toxicity outcomes



I. IMOme score is a valuable biomarker for toxicity prediction
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Aim 2: Buffer the direct toxicity of PARPi-targeted therapy combinations in 
HGSOC using dosing optimized via mathematical modelling.



II. Cell Cycle – Combination Therapy 

High Dose Monotherapy Lower Dose Combo Therapy 

ATR
SSB

PARP
DNA Damage Response

ATR

G1

S
G2

M • G1/S 
• G2/M 
• Mitotic

*

+ =



II. Cell Cycle Mathematical Model

+PARPi

+ATRi

ATRi PARPi

!!

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

ATRi

PARPi



II. Mathematical Model Recapitulates Cell Data 

Cell Cycle Model

HR-proficient cells

UWB/B1

FUOV1
OVKATE AntagonisticSynergistic



II. High Dose Monotherapy vs Low Dose Combo Therapy

PARPi
ATRi

PARPi
ATRi



II. Sequence Shapes Therapy Outcome

PARPi
ATRi

PARPi
ATRi



II. Sequence Shapes Therapy Outcome

PARPi
ATRiATRi

ATRiATRi

PARPi

PARPiPARPi
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Aim 3: Mitigate indirect toxicity induced by chemotherapy on the gut 
microbiome to prime the patient for curative intent immunotherapy



Short Chain 
Fatty Acid

• 2-4 Carbons: 
(e.g. Butyrate, 
Pentanoate)

• Differentiate 
Immune cells: 
Myeloid cells to 
M1 cells

• Suppress 
Tumor Growth

III. Microbiome and Short Chain Fatty Acid



Hypothesis: injury to 
microbiota thwarts efficacy 
of ovarian cancer therapy, 
especially immune-based 

therapy



HISTORIAS 
INSPIRADORAS

III. Microbiome Modeling 
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• Validate on 30 
    patients 

3. Butyrate-
enhanced CER:
• L/S testing in 30 

patients

1. IMOme Score:
• Develop toxicity 

prediction biomarker
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• Validate in 3D 
organoids

• Develop toxicity 
prediction biomarker

3. Butyrate-
enhanced CER:

2. Low-dose 
Combos:
• Validate       

PARPi/ATRi/PERKi 
combo in 3D  
organoids

• L/S testing in 30 
patients

1. IMOme Score:

• Validate on 30 
    patients 
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Budget

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