®)
2020 2023

BRCA2

A novel germline mutation in the non-coding region of BRCA2 is associated with
hereditary breast cancer

Ohashi, Akihiro
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We identified a novel likely pathogenic BRCA2 germline mutation in a breast
cancer patient with a familial history of HBOC-related cancers, using a NCC Oncopanel FC test. This
novel germline mutation is located at a splicing site in the non-coding 5" UTR region (c.-40+1 G
A). RT-PCR analysis in the patient’ s PBMCs only detected wild-type BRCA2 transcripts, suggesting
that mutant-type BRCA2 transcripts with c.-40+1 G A would not be expressed in the patient’ s PBMCs.

In long-read RNA sequencing analysis, mis-splicing variants of BRCA2 transcripts were more
frequently observed in the patient’ s PBMCs. Luciferase-based reporter assays for BRCA2 5° UTR also

revealed that reporter activity was potently suppressed in the mutant BRCA2 with c.-40+1 G A.
BRCA2 protein was potently downregulated in the BRCA2-mutant breast tumor tissues. These findings
suggest that this novel BRCA2 germline mutation could be involved in loss of function of BRCA2
leading to HBOC syndrome.
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Figure 1. BRCA2 germline mutation.
The BRCA2 mutation at c.-40+1 G>A
was detected as a mono-allelic germline
mutation in the maternal allele. A single
nucleotide polymorphism (SNP) at c.-26
G>A was found in the paternal allele of
BRCA2 wild-type. Underlined ATG is
translation start site.
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Figure 2. BRCA2 mRNA expression in
PBMC

Target sequence of BRCA2 cDNA at c.-
26 G/A site in PBMCs from the patient
(upper) and a healthy volunteer (lower).
In the patient, the paternal wild-type
BRCAZ2 transcripts were detected, but not
the maternal transcripts, suggesting that
mutant-type BRCAZ2 transcripts at c.-
40+1 G>A would not be expressed in
PBMCs.
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Figure 3. Effects of BRCA2 mutation
on splice-out in vitro

RT-PCR in 293T cells transfected with
reporter plasmids of BRCA2 wt or BRCA2
mut at c.-40+1G>A. The fragments of
exon1-intron1-exon2 were amplified by
the indicated primers. Empty vector was
used as a negative control.
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Figure 4. BRCA2 protein expression in
tumor tissue of the patient.

Representative immunohistochemistry for
BRCA2 protein from malignant tissues or
normal mammary epithelial cells of the
breast tissues with a BRCA2 mutant(left)
and BRCA2 wild-type(right).
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