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Individuals with germline BRCA1/2 pathogenic mutations have a high-risk of
the development of breast, ovarian, and prostate cancers. BRCA1/2 pathological variants are racially
diverse. However, it remained systematically unknown the functional significance of BRCA1/2
variants and potential therapeutic targets to PARP inhibitors.
In this study, we examined the BRCA1/2 variants which were previously classified as benign, variants
of uncertain significance (VUS) and pathogenic. We assessed these variants using database (MH-BRCA)
and redefined some missense variants as likely pathogenic. Furthermore, we could assess whether
tumor with these variants have a sensitivity to PARP inhibitor (i.e. olaparib).

BRCA1/2 PARP



BRCAL/2 DNA
BRCAL/2 (
) « » BRCAL/2
(ADP- ) (PARP)

BRCA1/2
BRCA1/2
(Hirotsu et al., Mol. Genet. Genomic Med 2015; Sakamoto et
a., Cancer 2016) BRCAL/2

Variants of
Uncertain Significance (VUS) VUS
BRCA1/2
BRCA1/2
BRCA1/2 PCR
lon PGM  Thermo Fisher Scientific
1000 Genomes Project 5000 Exome project
(http://evs.gs.washington.edu/EV &) Human Genetic Variation Database (HGVD)
(http://www.genome.med.kyoto-u.ac.jp/SnpDB) (Minor Allele
Frequency)<0.01
VUS
VUS 2

The Exome Aggregation Consortium (ExXAC)
ToMMo 3,554
Integrative Japanese Genome Variation (iJGVD) 1,208 The Human
Genetic Variation Database (HGVD)

MH BRCA BRCA1/2

Momozawa  (Nat. Commun. 2018, 9, 4083.) ACMG
Arai  (J. Hum. Genet. 2018, 63, 447-457) Hirotsu (Mol. Genet. Genom. Med. 2015, 3,
121-129) Nakagomi (Cancer Sci. 2018, 109, 453-461) 3

(ENIGMA, BIC, ClinVar, ARUP)
MH BRCA
BRCA1/2 MH PARP
MH BRCA
202 BRCA1/2 3
ToMMo MH BRCA 5-Tier

Pathogenic, Likely pathogenic, VUS, Likely benign, Benign
ToMMo



100%

80%
B Pathogenic
60% DLikely pathogenic
ovus
40% @ Likely benign
St H Benign
0%
HBOC MH BRCA MH BRCA
studies +ToMMo
BRCAL/2 ACMG
Clinvar ENIGMA HM-BRCA
BRCA1/2 1,040
98.1 4,975
(99.98 )
BRCAL/2 VUs HM BRCA
VUS BRCAL p.V1653L NM_007294.3:
€.4957G>T; rs80357261
BRCA1p.V1653L 3
Case-ID Gene HGVS g. HGVS c. HGVS p. SNP-ID Number YCH MH BRCA
BRCA{ 41222974C = A 4957G =T W1653L rs80357261 vus LP
BRCADOG
BRCAZ2 32914623G =T 6131G=T G2044V rs56191579 B B
BRCAT 41222974C = A 4957G =T W1653L rs80357261 vus LP
BRCAZ2 329146236 >T B131G=T G2044V rs56191579 B B
BRCADOS
BRCA? 412438417 = C IT07TA=G N12365 rs863224760 vus vus
BRCA2 329108424 =G 2350A>=G M784V rs 11571653 B B
BRCADS2 BRCA?T 41222974C = A 4957G =T W1653L rs80357261 vus LP
PARP MH BRCA 954
Benign 87.6
PARP
MH BRCA VUS Likely benign
6.4 vUS 34 Likely benign
PARP
Likely pathogenic BRCAZ2 p.12675V
(rs397507954) PARP

BRCA1/2



2 2 0 1

Hirotsu Y, Schmidt-Edelkraut U, Nakagomi H, Sakamoto I, Hartenfeller M, Narang R, Soldatos TG, 21
Kaduthanam S, Wang X, Hettich S, Brock S, Jackson DB, Omata M

Consolidated BRCA1/2 Variant Interpretation by MH BRCA Correlates With Predicted PARP Inhibitor 2020
Efficacy Association by MH Guide

Int J Mol Sci E3895

DOl
10.3390/i jms21113895

Sakamoto I, Hirotsu Y, Nakagomi H, lkegami A, Teramoto K, Omata M 45

Durable Response by Olaparib for a Japanese Patient With Primary Peritoneal Cancer With 2019
Multiple Brain Metastases: A Case Report

J Obstet Gynaecol Res. 743-747

DOl
10.1111/jog. 13851

BRCA1/2

27

2019

Assessment of “ hereditary risk of patients with bilateral breast cancer

17

2019




Udo Schmidt-Edelkraut

BRCA variant classification is improved by Japanese SNP data and correlate with response to PARP inhibition in MH GUIDE

17

2019

57

2019

26

2019

22

2019




Pathogenicity of BRCA Variants for Familial Breast and/or Ovarian Cancer

77

2019

2019

1043-1046




