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Molecular Landscape of OC

Veneziani A. - Nature reviews, 2023

• EOVC: ~10%, alterations in MMR genes (Lynch), ARID1A, KRAS, 
CTNNB1, PTEN, POLE, FBXW7, SOX8, HER2, TP53.

• OCCC: ~10%, alterations  in ARID1A, PIK3CA, TP53, TERT, MMR 
genes (Lynch).

2020 WHO Classification and molecular features

• LGSOC: ~5%, alterations in MAPK (eg. BRAF), KRAS, AKT-MTOR 
pathway.

• MOC: ~5%, alterations in KRAS, TP53, CTNNB1, APC HER2amp, 
MMR genes (Lynch).

• HGSOC: ~70%, alterations in TP53, BRCA1/2, HR pathway 
genes, NF1, RB1, CCNE1.   



Miller E. – Annals of Oncology, 2020

~ 50% HGSOC exhibit Homologous Recombination Deficiency
• 50% of HRD HGSOCs is explained through germline or somatic BRCA1/2 mutations
• …and the other 50%?  

Genomic Instability in HGSOC



HGSOC molecular diagnostics and PARPi

ESMO recommendations 2024
• Somatic BRCA1/2 assessment at the time of diagnosis of non-

miconous OC
• HRD score assessment in BRCA1/2 WT cases
• Germline assessment for mutBRCA1/2 cases
• NO somatic assessment for other HR genes
• Germline assessment of HR genes in case of suspected familiarity

Ngoi NYL – Annals of Oncology, 2021



ESMO NGS Recommendations 2024



Current Laboratory Practice - Somatic

Diagnosis of HGSOC
UO Anatomia Patologica e Biologia Molecolare

Clinical Assessment / Pre-Germline Test Genetic Counselling
UO Oncologia / UO Ginecologia /UOS Genetica Medica

Somatic Molecular Testing
UO Anatomia Patologica e Biologia Molecolare

• SNVs
• InDels
• Splice Variants
• HRD Status
• CNVs

28 HRR Genes

BRCA1, BRCA2, PTEN, PALB2, BRIP1, 

RAD51C, RAD51D, RAD51B, ATM, 

MRE11, PPP2R2A, CHEK2, CHEK1, 

AKT1, RAD54L, NBN, BARD1, FANCL, 

FANCA, ESR1, PIK3CA, CCNE1, 

FANCD2, CDK12, FGFR3, TP53, 

FGFR2, FGFR1.



HRD Testing – A New Coplexity Level

• Therapy 

• Genetic counselling

CASE 1 BRCA neg HRD neg HRR PV



HRD Testing – A New Coplexity Level

• Therapy

• Genetic counselling

• High-risk families loss!

CASE 2 BRCA neg HRD POS HRR neg

BRCA1 Ex8-18DEL



Hereditary OC

25% OC patients exhibit BC/OC family history. Of those:
• 40% are BRCA1/2 PV carriers
• 25% are carriers of PV in other genes

Samuel et al. - Cells, 2022

➢ MMR (Mismatch Repair) – 
Lynch Syndrome

➢ HIGH RISK genes: MLH1 (~11%), 
MSH2-EPCAM (~17%), MSH6 
(~10%), PMS2 (?).

DSB – HR - HBOC Syndrome
➢ HIGH RISK genes: BRCA1 (~40%), 

BRCA2 (~18%)
➢ MODERATE RISK genes: 

RAD51C/D, PALB2, BRIP1, ATM.



Hereditary OC

Tung N - JCO, 2024

PDTA Tumori Eredo-Familiari di Mammella e Ovaio – ROV 2024



Current Laboratory Practice - Germline

ONCOGENETIC Panel Geni analizzati

Mammella BRCA1, BRCA2, TP53, PTEN, PALB2, ATM, CHEK2, STK11, CDH1, BARD1

Ovaio
BRCA1, BRCA2, EPCAM, MLH1, MSH2, MSH6, PMS2, PALB2, BRIP1, RAD51C, 

RAD51D,ATM

Colon-retto/poliposi
APC, BMPR1A, GREM1, EPCAM, MLH1, MSH2, MSH3, MSH6, MUTYH, NTHL1, 

PMS2, POLD1, POLE, PTEN, RNF43, RPS20, SMAD4, STK11

Rene
c-MET, VHL, FH, PTEN, FLCN, TSC1, TSC2, SDHA, SDHB, SDHC, SDHD, BAP1, 

MITF

Pancreas
CDKN2A, STK11, BRCA1, BRCA2, PALB2, EPCAM, MLH1, MSH2, MSH6, PMS2, 

ATM, TP53

Iperparatiroidismo primario
MEN1, CDKN1B, RET, CDC73, CASR, GNA11, AP2S1, CDKN1A, CDKN2B, 

CDKN2C

Melanoma familiare CDKN2A, CDK4, POT1, BAP1, MITF, TERT

Stomaco CDH1, EPCAM, MSH2, MSH6, MLH1, PMS2, EPCAM, PTEN, STK11, TP53, APC

Prostata
BRCA2, BRCA1, ATM, CHEK2, PALB2, BRIP1, HOXB13, EPCAM*, MLH1*, MSH2, 

MSH6, PMS2

Feocromocitoma/paragangl

ioma

FH, NF1, RET, SDHB, SDHD, VHL, MEN1, SDHA, SDHAF2, SDHC, TMEM127, 

MAX

• SNVs
• InDels
• CNVs
• Splice Variants

Pre-Test Genetic Counselling
UOS Genetica Medica

Post-Test Genetic Counselling
UOS Genetica Medica

Germline Molecular Testing
UO Anatomia Patologica e Biologia Molecolare



Take Home Message

➢Genomic Instability is the hallmark HGSOC

➢ESCAT1 biomarkers should be tested at the same time

➢HRD data interpretation may be challenging

➢HRD testing could be the doorway to germline testing

➢Genetic Counselling and germline testing are common 

practice for OC patients



Thank You!

Settanni G.
Bortesi L.
Pesci A.
Viassolo V.
Pighi C.
Angelini M.
Calcaterra F.
Lonardi S.


	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14

