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What is personalized medicine? 



Patient specific characteristics determine the response to treatment 

One drug fits all Personalized medicine 



Cancer develops when cells accumulate abnormalities (mutations) in their DNA 

Mutation 

Cancer cells have 
abnormalities in their DNA 

The DNA contains the recipe to build any cells from 
any tissue in our body  

More frequent 
cell division 

Recruit blood 
vessels  

(+ nutrients) 

Trick the 
immune 
system 



Abnormalities in DNA allow cancer cells to grow and spread around the body 

Mutation 

Personalized treatment in ovarian cancer: finding cancer cells’ vulnerabilities to cure patients 

More frequent 
cell division 

(Growth) 

Ability to 
recruit blood 

vessels 
(nutrients) 

Tricks the 
immune 
system 

Bevacizumab 

(VEGFi) 

More 
hormone 
receptors 
(Growth) 

Tamoxifen 

(anti-estrogen) 

Accumulates 
genomic 

abnormalities 
(Adaptation) 

Chemotherapy 

(Taxol/Platin) 

Avelumab 

(PD-L1) 

Olaparib 

(PARPi) 

Not FDA 
approved yet 

Gene mutation 
(examples) 

How it helps 
the tumor 

Choice of drug  



PARP is a protein that helps repair DNA 

1. PARP helps repair 
DNA   damage 

2. PARP inhibition leads 
to more DNA damage 

4. Cancer cells with defect in 
DNA repair (BRCA mutation) 

do not survive 

3. Normal cells can repair 
DNA and survive 

Cancer cell 



PARP inhibitors kill tumors with defective DNA repair 

PARP inhibitors  
(Olaparib, Talazoparib, Rucaparib, etc.) 



Can we improve the prediction of response to PARPi? 

Some patients with BRCA mutations respond to PARPi 
 
Some patients with BRCA mutations do not respond to PARPi 
 
Some patients with BRCA mutations respond to PARPi, but then develop resistance 
 
Some patients without BRCA mutations respond to PARPi 
 
Some patients without BRCA mutations respond to PARPi, but then develop resistance 
 
Some patients without BRCA mutations do not respond to PARPi 

Can we study how cancer cells respond to PARPi to 
better direct treatment options? 



Post-Tx 
Sample 

Pre-Tx 
Sample 

PARPi 
7-14 

Window of opportunity trial with ovarian cancer patients to understand how the tumor adapts to 

PARPi 

How is the tumor trying to survive PARP inhibition? 
 
Can we prevent the development of resistance by adding a second drug? 
 

Biopsy Biopsy 



Patient 1 Patient 2 Patient 3 

Immune cells are present 
but not activated 

The tumor activates a 
response to repair DNA 

damage 

The tumor activates a 
response to avoid cell 

death 

The tumor activates an 
unexpected response 

X 

X 

X 

X 

X X 

X 

Each patient’s tumor has a specific response to PARPi and needs a personalized treatment 

Immune 
therapy (PD-L1) 

DNA Damage 
checkpoint 

(WEE1, Chk1, ATR 
inhibitors) 

Signaling/cell 
death 

(MEK, PI3K, Bcl2 
inhibitors) 

Survival signals 
 (PDGFR inhibitor) 

Treatment options Adaptive responses 



PARPi decision tree 

1. Is the tumor showing sign of DNA damage repair defect? 

Yes: 
PARPi 

No: 
Use other drug 

2. Is it sensitive to treatment? 

Yes: 
PARPi 

No 
 

Yes: 
Combination 

therapy 

No: 
Use other drug 

3. Does it show signs of adaptive responses 
that can be targeted by a drug? 

Treat the patient for a short period 
of time and collect a tumor sample  

(pre and post-treatment) 



Clinical trials with PARP inhibitor based combination 



Main class of drugs combined with PARP inhibitors: 
 
1. Immune checkpoint inhibitors (reactivate the immune system) 

 
2. VEGF/VEGFR inhibitors (blocks the blood supply to the tumor) 

 
3. Chemotherapy (Increases the DNA damage) 

 
4. AKT/MEK inhibitors (reduces the survival signals in the cancer cells) 

 
5. DNA damage checkpoint (avoids DNA repair in cancer cells) 

Clinical trials under development for PARP-based combination therapies 



Conclusion: 
A new era of personalized medicine! 



Short term treatment 

Tumor response analysis 
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