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Ovarian Cancer

l Most lethal gynecologic malignancy in the US

l >16,000 deaths/yr

l 5th most common cancer death for women

l 70% diagnosed with advanced disease

l < 35% of advanced stage patients alive at 5y



Ovarian Cancer Stages



Treatment for 
Newly Diagnosed Ovarian Cancer

l Complete surgical staging

l Optimal reductive surgery

l Chemotherapy

l Clinical Trials



The State of Treatment for 
Newly Diagnosed Ovarian Cancer

l Complete surgical staging
l Optimal reductive surgery
l Chemotherapy

l Platinum = cisplatin or carboplatin
AND

l Taxane = paclitaxel or docetaxel
l Intraperitoneal if Stage III, optimal reduction

l Clinical Trials
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Ovarian Cancer
Prevalence
l Serous – 80%
l Endometrioid – 10%
l Clear cell – 5%
l Mucinous – 3%
l Other – 2%



Ovarian Cancer



Ovarian Cancer

l Increasing our understanding about the 
biological and biochemical events underlying 
ovarian cancer progression will create 
avenues for new treatments

l Can we use Genomics?



Clear cell, 
Endometrioid



Clear Cell cancers
l 5-10% of all cases (serous = 70%)
l Worse response to standard chemotherapy
l Associated with endometriosis (up to 40%)



Clear cell ovarian cancer



ARID1A mutations in clear cell



ARID1A
l SWI-SNF chromatin remodeling complex
l Mutated in breast cancer, lung cancer
l 1p36: deleted 6% of all cancers
l Tumor suppressor gene?



ARID1A mutations



Clear cell and endometrioid cancer

l ARID1A mutated or lost in 
l Over 40% clear cell
l 30% endometrioid
l Less than 1% serous

l Unknown oncogenic mechanism
l No indication of which resulting pathways affected
l Unclear therapeutic utility

l Diagnostic utility?
l Not a ‘functional’ experiment
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Mucinous ovarian cancer



Gene expression



K-ras mutations



Low grade serous 



KRAS and BRAF mutations



KRAS and BRAF



RAS signaling pathway
- a potential driver?



MEK inhibitor



Selumetinib responses



RAS signaling



High grade serous



High grade serous cancers



High grade serous cancers 
l Sample inclusion criteria

l Newly diagnosed patients
l ovarian serous adenocarcinoma
l no prior treatment
l companion normal tissue specimen

l adjacent normal tissue, 
l peripheral lymphocytes, 
l or previously extracted germline DNA



Genome copy number



Mutated genes



Altered pathways



Altered pathways in HGS-OvCa



TCGA – what next?
l New therapeutic approaches?

l 50% with HR defects : PARP inhibitors 
l commonly deregulated pathways: RB, RAS/PI3K, 

FOXM1, NOTCH, provide opportunities for 
therapeutic treatment

l Inhibitors exist for 22 genes in regions of recurrent 
amplification

l aberrant genes or networks: targeted 
therapies selected to be effective ...



Targeting deficient 
Homologous 

Recombination

PARP inhibitors



BRCA mutations
l Hall…King, Science, 1990



High grade serous cancers



DNA repair



PARP inhibition



PARP inhibitors



PARP inhibitors and clinical trials



PARP inhibitors use



ASCO guideline



HR deficiency testing



Exploration of new targets
l Functional analysis



High grade serous cancers



New targets



SMAC mimetic and HDAC 
inhibitor



Survival curve



Mechanism of synergy



TNF upregulation



NF-KB activity



TNF and SMAC mimetic



Phase 1 trial
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