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• Uterine tumors
• Endometrial

• Molecular classification
• POLE mutated

• Microsatellite unstable (MSI/dMMR)

• Copy number high

• Copy number low

• Malignant Mesenchymal Neoplasms
• Leiomyosarcoma
• Endometrial Stromal Sarcoma

• Ovarian tumors
• Serous carcinomas
• Homologous recombination deficiency (HRD)
• Endometrioid/Clear cell carcinomas

• Inherited gynecologic tumors
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Endometrial carcinomas: Microsatellite Instability
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Endometrial carcinomas: Low Copy Number
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Endometrial carcinomas: High Copy Number
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Endometrial carcinomas: Prognostic/Predictive biomarkers

FDA approved pembrolizumab on May 23, 2017, for 

the treatment of adult and pediatric patients with:

unresectable or metastatic, microsatellite instability-

high (MSI-H) or mismatch repair deficient (dMMR) 

solid tumors

progressed following prior treatment

who have no satisfactory alternative treatment 

options

Surg Pathol Clin. 2016 Sep;9(3):405-26.



Mesenchymal Tumors: Leiomyosarcomas

• Markedly complex karyotypes

• Recurrent karyotypic alterations 

include gain of 1q, 17p, and Xp

• Loss of heterozygosity for 10q

(containing PTEN) and/or 13q

(containing RB1) is present in 

greater than 50% of LMS

• TP53 mutations may also be 

present in greater than 50% of 

cases

Mesenchymal Tumors: Endometrial Stromal Sarcoma
• Highly recurrent translocations resulting in gene fusions

• JAZF1-SUZ12 is the most common gene fusion in low-grade (LG) ESS (25% to >90% of cases)

• JAZF1-PHF1 gene fusion, is present in up to 28% of ESS

• Small subset of ESS may have PHF1 rearrangements resulting in fusion with genes other than JAZF1 or MEAF6, most 

notably EPC1 on 10p11

• YWHAE-FAM22A/B gene fusions high-grade ESS (HGESS) 

Cancer Sci. 2018 Jun;109(6):1743-1752.



High Grade Serous Ovarian Carcinoma

Significantly mutated genes in HGS-OvCa

• TP53 96%

• BRCA1, BRCA2 11-12%

• NF1 4%

• RB1 2%

• CDK12 3%

Nature. 2011 Jun 29;474(7353):609-15.

Numerous copy 

number alterations

High Grade Serous Ovarian Carcinoma: Homologous 
Recombination Deficiency

Nature. 2011 Jun 29;474(7353):609-15.



High Grade Serous Ovarian Carcinoma:
Molecular / Morphologic Correlation
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Mod Pathol. 2012 Apr;25(4):625-36.

Mod Pathol. 2016 Aug;29(8):893-903.

Solid Pseudo-Endometrioid Transitional

DNA Repair: Homologous Recombination



Homologous Recombination Deficiency: 
Therapeutic Relevance

Homologous Recombination Deficiency: Predict Response to 
PARP Inhibitors



Homologous Recombination Deficiency : Biomarkers

Number of Telomeric Allelic 

Imbalances
Large Scale Transition HRD-Loss of 

Heterozygosity

Homologous Recombination Deficiency Scores

Marquard 2015 et al.

• All 3 signatures are defined differently, although there is some 
overlap

• All based on assumption that the measures are proportional to the 
number of times a tumor experienced error-prone DNA repair



Non-serous Ovarian Carcinomas

Mod Pathol. 2016 Aug;29(8):893-903.

Inherited Gynecologic Tumors: Lynch syndrome

Risk for endometrial cancer:

- 15% PMS2

- 44% MSH6

- 25-60% MLH1/MSH2

Risk for ovarian cancer

- 4-13% MLH1/MSH2

Surg Pathol Clin. 2016 Sep;9(3):405-26.



Inherited Gynecologic Tumors: Hereditary 
Breast and Ovarian Cancer Syndrome

Obstet Gynecol Clin North Am. 2018 Mar;45(1):155-173.
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