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Olaparib in mCRPC

• 50 patients with mCRPC treated with Olaparib;

• Of the 16 patients who responded to Olaparib, 14 
were found to have mutations in known DNA 
damage-repair genes, while only 2 of the 33 non-
responders had mutations in any of these genes;

• Altered DNA damage-repair genes identified in 
the tumors of responders included BRCA2, 
BRCA1, ATM, FANCA, CHEK2, PALB2, HDAC2, 
MRE11, and NBN; and

• Germline or somatic alteration of DNA repair was 
94% predictive of response.

Mateo et al NEJM 2015



January  2016-FDA Grants Olaparib
Breakthrough Designation in mCRPC

Olaparib received an FDA breakthrough therapy 

designation as a treatment for patients with 
BRCA1/2 or ATM-mutated mCRPC in those who 
have received a prior taxane-based chemotherapy 
and at least either hormonal agent enzalutamide
or abiraterone acetate.



BRCA2 germline mutations confer 
sensitivity to carboplatin

Pomerantz et al Cancer 2017



BRCA2 is frequently deleted (homozygous and 
heterozygous) in early prostate cancer

BRCA 2 CNA (Pan cancer) 
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BRCA2 loss induces an aggressive 
castration resistant phenotype in 
prostate cancer cell line LNCaP



CRISPR out of BRCA2 in LNCaP cells 

A Lenti CRISPR construct containing both 
guide-RNA and CAS9 was used for deleting 

BRCA2 in LNCaP cells  

Lentivirus Infection of LNCaP Cells

3 Guide RNAs had been designed  

Infected cells were selected by puromycin selection 



CRISPR deleted BRCA2 in LNCaP cells 
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Scr BRCA2 CRISPR 2
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Increased Matrigel invasiveness of 
BRCA2 deleted cells 
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BRCA2 deleted LNCaP cells are
enzalutamide resistant and can grow in androgen 

deprived conditions but are PARPi sensitive  
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3D organoid in androgen deprived condition

Scr CRISPR BRCA2



Frequent hemizygous deletions of BRCA2 in primary 
as well as metastatic PC
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BRCA2 copy number loss is associated with Gleason 
grade and metastatic progression of PC
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Do DNA Repair Abnormalities 
alter sensitivity to ADT





ATTENUATED RESPONSE TO PRIMARY ANDROGEN 

DEPRIVATION THERAPY

The median time from ADT initiation to castration-resistance was only 11.8 

months (95% CI 5.1-18.4).
Annala et al Eur Urol 2017



ATTENUATED RESPONSE TO PRIMARY ANDROGEN 

DEPRIVATION THERAPY

BRCA2- BRCA2+

Log-rank p-

value for 

positive vs 

negative

Time from ADT 

initiation to 

CRPC in 

months

11.8 (95% CI 

5.1-18.4)

(N = 22)

19.0 (95% CI 

15.4-22.6)

(N = 113)

0.031

The median time from ADT initiation to castration-resistance was only 11.8 

months (95% CI 5.1-18.4).
Annala et al Eur Urol 2017









A randomized phase II cross-over study of abiraterone + prednisone vs enzalutamide for patients with metastatic, castration-resistant prostate cancer

Chi et al Canc Disc 

2018



Study Schema

Chi et al Canc Disc 

2018



Time to Progression

Chi et al Canc Disc 

2018



Genomic Correlates with TTP

Chi et al Canc Disc 

2018



BRCA2/ATM

Chi et al Canc Disc 

2018



Summary

1. DNA repair abnormalities are common in men 
with mCRPC

2. BRCA2 germline and somatic are the most 
common and frequently homozygous and 
heterozygous deletions

3. CRISPR mediated loss of BRCA2 in LNCaP 
induces an aggressive phenotype including 
castration resistance.

4. Clinically, associated with aggressive phenotype
5. Conflicting data regarding BRCA2 loss and 

resistance to ADT
6. Clinically BRCA2 mutations associated with 

PARP and platinum sensitivity



Questions

1. What are the implications for screening?
2. Should low risk patients with 3+3 or 3+4 with DNA 

repair abnormalities go on AS
3. Should those individuals with localized disease who 

have DDR alterations be treated differently ie (XRT 
rather than RP?) or addition of PARPi or platinum?


