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Germline mutations in metastatic PCa
• BRCA-2 best studied for 

potential screening and 
treatment

• PCa males with BRCA-2 
have more aggressive 
disease

• More work is needed on 
the other PCa genes 
identified 

• Germline mutations in 
11.8% of metastatic vs. 
4.6% localized disease

Pritchard, N Engl J Med. 2016 Aug 4;375(5):443-53
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Presentation Notes
Longitudinal follow up of these patients

BUT, that will take some time to gather.  IN the meantime, we still need to offer some guidance, ideally on clinical trials.





Robinson D, et al. Cell. 2015; 5: 1215-1228.
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Schweizer MT, et al. ASCO 2018; 
abstract 5030.

• Overall, 49% had 
DNA repair gene 
mutations:

–MMR mutations     
14%

–HRD mutations       
31%



Guedes LB, et al. Clin Cancer Res. 2017; 
23: 6863-74.

• 1.2% (14/1176) of 
primary PCa had MSH2 
protein loss

• Pathology and MSH2 
loss:
–Primary Gleason pattern 5 

enriched for MSH2 loss:        
8% (7/91) vs. <1% 
(5/1042), P<0.0001



Carter, HB et al .  European Urology, Vol 75, issue 5, 743-749



Genomics and Precision Medicine 

Carter et al. Eur Urol 2018

ACTIVE SURVEILLANCE

Upgrading of biopsies of 
men on active surveillance 
for early-stage prostate 
cancer --> among BRCA2
carriers





Genomic/Genetic Testing for Prostate Cancer Risk

Gene PCa Risk Mechanism

ATM elevated DNA damage response

BRCA1 ~ 20% DNA damage repair

BRCA2 ~ 20% DNA damage repair

CHEK2 elevated
DNA repair through 
phosphorylation of 
BRCA2

EPCAM up to 30% Upregulate c-myc

HOXB13 up to 60% AR repressor

MLH1 up to 30% DNA repair

MSH2 up to 30% DNA repair

MSH6 up to 30% DNA repair

NBN elevated DNA repair

PMS2 up to 30% DNA mismatch repair

TP53 unknown Tumor suppressor

PALB2 preliminary Tumor suppressor

RAD51D preliminary DNA repair

Some mutated genes associated with 
prostate cancer

Most appear to be related to defects in
DNA repair mechanisms

HOXB13 is the gene linked with clearly 
defined inherited prostate cancer 

Based on data in Nicolosi, et al ASCO Abstract 5009 2017 Chicago;
https://www.ncbi.nlm.nih.gov/gene/
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Pathogenic, likely pathogenic, and risk allele variants in the genes listed on this panel also put people at higher risk for developing other types of cancers
Most of the genes on this panel have actionable management guidelines
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Our use of genomics relies on 
computational biology support 

Example:
BRCA2 gene 

- 27 exons
- > 3,000 a.a.
-10,433 base pairs 
or > 20K nucleotides
-image is small 
portion of exon 11
-12 pages long

Patent Novel coding sequence haplotypes of the human BRCA2 gene US 20060154272 A1





























O’Connor MJ, Molecular Cell, 2015

















Richards CS, et al. ACMG recommendations for standards for interpretation and reporting of sequence variations: revisions 2007. Genet Med 2008: 10: 294;
https://www.myriadpro.com/blog/variants-of-uncertain-significance-what-you-need-to-know

























Q6: Which of the following BEST describes your practice 
habits in regards to the ordering of hereditary testing in men 
with prostate cancer? (n=51)

63%

6%

25%

6%

We order hereditary testing
in patients

Refer patients outside to
order testing

Developing in-house testing
program

Need education on
importance of testing

Testing is not a urologists'
role
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Q5:  Are you currently aware of the most recent statement (Dec 2018) published 
by SUO, supported by LUGPA and AACU, regarding the utilization of genetic testing 
and counseling in prostate cancer as outlined by NCCN? (n=51)
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Q8: Please rank the following statements in order of importance in the 
implementation of an in-house hereditary testing program (1 = most important, 7 
= least important) (n=46) 

Other: refer to oncologist/genetic counselor; where to send the blood, saliva; insurance coverage for some patients; implemented; N/A; 
unforeseen issues; cost of counseling is prohibitive for urologists
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Hereditary Testing Model:  Flow
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