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What is DNA?                         What is a mutation?

Let’s start with the basics….



DNA = RECIPE FOR LIFE
MUTATION = 

MISTAKE IN THE RECIPE



THE HUMAN 
GENOME PROJECT: 
where it all began1





Role of Genetics in Prostate Cancer

• Prostate cancer has a strong genetic component.

• 5-15% of prostate cancer is attributable to hereditary factors. 1

• 15 to 20% of prostate cancer can be familial, with some features 

of hereditary cancer present, but no detectable mutation is 

identified. 2

• 70-80% of prostate cancer is sporadic.



How to alter PSA screening for those at increased 

(genetic) risk for prostate cancer?



BUT WHAT ABOUT A GENETIC EVALUATION?



BUT WHAT ABOUT A GENETIC EVALUATION?





• Important to know the difference 

between germline and somatic 

mutations.

• Germline mutations: What you 

inherit from your parents (found in 

every cell of the body). 

• Somatic mutations: Changes in the 

DNA of body cells that occur during 

your lifetime (not inherited).



What does testing involve?

•Germline → Usually blood or saliva.

•Somatic→ Usually samples primary tumor 

or metastatic tissue.



These mutations 

are linked with:

• younger age of 

cancer onset

• aggressive 

clinical course 

• increased 
cancer mortality



WHAT GENES SHOULD BE TESTED?



BRCA2 best studied for 

potential screening and 

treatment.

Germline mutations in 

11.8% of metastatic 

disease and 4.6% of 

localized disease.





https://auau.auanet.org/node/38240



https://auau.auanet.org/node/38240



Who should be tested? (NCCN)

• Men with metastatic prostate cancer (germline and/or 

somatic)

• Men with high or very high risk localized cancer 

• Men with family history of prostate cancer < 60yrs of 

age or prostate cancer-related death



Who should be tested?

• Men with personal history of breast cancer 

• Men with family history of early onset breast, colorectal 

or endometrial cancer (< 50 yrs old)

• Men with family history of ovarian, exocrine or 

pancreatic cancer (any age)

• Family history of lynch-syndrome related cancer

• Ashkenazi Jewish ancestry



Who should be tested? 

• For those without a prostate cancer diagnosis:

• Family history “suggestive” of hereditary prostate 

cancer or hereditary breast and ovarian cancer or 

colon cancer syndromes (NCCN)



How does this impact 
treatment?





Targeted Drug Therapy 5

• PARP inhibitors

• Simply put – these drugs 

block the PARP enzyme, 

which helps repair DNA 

damage, and this prevents 

cancer cells from repairing 

their damage and leading to 

cell death. 



Targeted Drug Therapy/Precision Medicine 5

• PARP inhibitors

• Taken as pills or capsules, typically 1-2x per day.

• Typically used in metastatic castration-resistant prostate cancer (mCRPC) with 
BRCA mutations.

• Rucaparib (Rubraca): mCRPC after taxane therapy, BRCA mutation

• Olaparib (Lynparza): mCRPC with abiraterone, BRCA mutation OR by itself after failing 

enzalutamide or abiraterone (BRCA or HHR mutation)

• Niraparib + Abiraterone (Akeega): mCRPC with BRCA mutation

• Talazoparib (Talzenna): mCRPC, HRR mutation



Targeted Drug Therapy 5

• PARP inhibitors

• Adverse effects: Nausea, vomiting, diarrhea, 

fatigue, loss of appetite, anemia, constipation, 

skin rash, abnormal liver tests, low platelets, 

cough, shortness of breath.

• Rare: myelodysplastic syndrome or AML.



Genomic Testing 

.



Genomic testing

• Tissue based biopsies

• Molecular signatures

• Used to make treatment and management decisions

• NOT used in advanced or metastatic prostate cancer



Conclusions

• Prostate cancer has a strong genetic component.

• We have identified several “actionable mutations” 

but this is just the “tip of the iceberg”….

• Ask your urologist about whether a genetic 

evaluation would be appropriate, especially if you 

have high risk or metastatic disease OR a strong 

family history.
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Questions?
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