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Genetic / Genomic Ix: 
1. Indications
2. g/sBRCA and Beyond
3. Available Platforms 
4. BRCA-like signatures



• Increased risk - nulliparity, early menarche, late 
menopause, ovulatory stimulation, history of 
breast cancer, genetics, Caucasian

• Decreased risk - ≥ 5 years oral contraception, 
tubal ligation, non-caucasian

• Best unifying theory is that sporadic ovarian 
cancer is due to ‘incessant’ ovulation

• Less than 10%  is inherited

Risk Factors?



• BRCA1 17q 185delAG, 5382insC (FA) OVCA 16-54%

• BRCA2 13q 6174delT (Rad51) OVCA 10-23%

• General pop. 0.1-2% 
• Ashkenazi 2.5-10-26-41%

• RRSO 95% reduction in the risk of OVCA
• Lynch II MSH2 MLH1
• 1000 pt study

King	Science	2003;302:643

Rebbeck	NEJM	2002;346:1616	

Bowtell	Nat	Rev	Cancer	2010;10:803
Alsop	JCO	2012;30:2654

Inherited Predisposition



BRCA Mutation Increases Breast
and Ovarian Cancer Risks
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Genetic Analysis



NCCN Guidelines



Who Should We Test?

Everyone
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Pennington & Swisher Gynecol Oncol 2012;124(2):347

CHEK2 
1100delC 1% carrier Dutch RR 2-
5x 
Breast, OVCA, other cancers
Huzarski Breast Cancer Res Treat 2014;444:397

CHEK2

RAD50

BRCA2
FANCD1

BRCA1

FANCD2

PALB2

ATM
Ataxia Telangiectasia
Penetrance 15% RR 2-4x 
Breast, pancreatic cancers
Roberts Cancer Discovery 2012;2:41 

TP53
PTEN (Cowden)
STK11 (Peutz-Jeghers)

PALB2
Partner & localizer BRCA2
Mut. carrier rate 0.08%
1592delT Finnish mutation 
40% cancer by 70yo
TNBC, ovarian, & 
pancreatic cancers
Antoniou NEJM 2014;371:1651

ATM



Adapted	from	Swisher	et	al,	ECCO	2015
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Jolie Revelation

NYT
May 14th 2013



Mother and Daughter

• Marcheline 
Bertrand

• Died 2007
• Ovarian 

Cancer 
• Aged 56
• Actress
• … Mother



Supreme Court 
June 13, 2013
Molecular Pathology v. 
Myriad Genetics, Inc.
Unanimous decision
Invalidated Myriad's 
claims 
Discovery & Prior Art
CAN patent: methods

BRCA Patent Issues



Panel Testing
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Nature 2011;474(7353):609

TGCA Serous



Jasin M. N Engl J Med 2015;373:1492-1495

The SOS Response in Escherichia coli

LexA represses expression of a number of genes by binding to their promoters. When 
DNA damage occurs, RecA-single-strand DNA complexes form and act as a 
coprotease for the self-cleavage activity of LexA. As a result, several DNA damage–
inducible (din) genes are expressed, including DNA polymerases. >40 genes are 
induced in the SOS response that promote repair of DNA damage and survival.



Lieberman	AE
Science	2011;334:1222



2015	Lasker	Winners	
Elledge and	Witkin

Seminal	discoveries	in	DNA	Damage	Response



Staples and Goodman - PARP Inhibitors in Ovarian Cancer
In: "Ovarian Cancer - A Clinical and Translational Update”

www.intechopen.com/download/pdf/42671
 

Contributions of BRCA1 and BRCA2 Mutations 
(Genetic, Somatic, and Epigenetic) to Serous Ovarian Cancer

BRCA1
somatic	4%

Konstantinopoulos 
Cancer Disc 2015;5:1137

Non-HRD
46%

Other-HRD
33%



Disruptions in Homologous Recombination
and DNA Repair

• BRCA1 mutated - 9%
• BRCA2 mutated - 8%
• EMSY amplified/mutated - 8%
• BRCA1 Hypermethylated - 12%
• PTEN loss or mutation - 7%
• DNA damage sensors/FANC - 7%
• RAD51C hypermethylated - 3%

Total - 51%



Genetic / Genomic Ix: 
1. Test every pt with OVCA
2. BRCA g, s, and Beyond
3. Panel or Tissue Testing 
4. BRCAness Predictive


