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[ Abstract | Background and purpose: It is suggested that MUTYH mutation is closed to high colorectal cancer
risk, but it is not clear that the relationship between MUTYH mutation and susceptibility to familiar breast carcinoma.
The study was to investigate the significance of MUTYH ¢.892-2A>G splicing mutation in familial breast cancer.
Methods: The mutations of MUTYH, BRCAI and BRCA2 genes were tested by the next generation sequencing (NGS)
method in total of 224 participants, from 95 families with breast cancer patients (containing breast cancer patients and
their relatives), and then comparisons were carried out between them. The mutations detected by NGS were verified
by Sanger sequencing. Results: Seven participants from 4 families had a MUTYH ¢.892-2A>G splicing mutation, with
a mutation rate of 3.1% (7/224), of which only one proband carried with this mutation. In 224 participants, only one
proband carried with BRCA1 mutation. While 9 participants from 5 families had BRCA2 mutations, and their mutation
rate was 4% (9/224). Further the BRCA2 mutation site detected in the proband of every family was not the same. There

were no significant differences between the number of MUTYH ¢.892-2A>G mutation and BRCA2 mutation or between
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the number of MUTYH ¢.892-2A>G mutation and BRCA 1 mutation. And there was no case which existed MUTYH and
BRCAs gene co-mutations. Conclusion: Although its high mutation rate happens in the high-risk healthy population

with a history of breast cancer, MUTYH ¢.892-2A>G is likely to be a low penetrance gene mutation of susceptibility to

breast cancer.
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Tab.1 Mutation frequencies of MUTYH ¢.892-2A>G in 1 000 genomes project and East Asians

Nucleic acid

Gene Location
changes

Mutation type Mutation mode

Frequency of gene mutation in Total frequency of gene mutation in
East Asians 1 000 genomes project

MUTYH chrl, intron1l0 ¢.892-2A>G Splicing Het

0.277 0.003
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Fig.1 Picture of MUTYH gene mutation verified by Sanger sequencing

A: MUTYH ¢.892-2A>G negative; B: MUTYH ¢.892-2A>G positive. The yellow spot shows base mutation position
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B2 FAR2HSRRFAIMNANZIXEMMUTYH c.892-2A>GHiL
ARTPCRAEKE, 7E567 bpib vl WLiEMIHI B AR
Fig. 2 Electrophoresogram of MUTYH ¢.892-2A>G was tested
by PCR, and patients 2 and 5 from the third family in the red
frames were MUTYH c¢.892-2A>G with target bands at 567 bp

2.2 MUTYH c.892-2A>GRTHH L 5GBRCAs
AT AR P 3%

WATIF KM TIX 954K RIWBRCAL
MBRCA2FE N 5 A G B, o I 25 2R WL 3k

2, EXISAHERT, AINKFRZBIE
HHIEBRCAIRE, ASHHRFHFILIN 2
REHFIEBRCA2RE , X6 KR KAE
BRCAZRAZ WAL A — 5, BT
B W BRCA2 KN i c.793+1G>C |
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Fig.3 Pedigree maps of four families

O stands for MUTYH ¢.892-2A>G mutation. O stands for that MUTYH ¢.892-2A>G mutation was not tested. D stands for man. O stands

for woman. Z and Q’ stand for non-cancerous death. I:| and O stand for patient without breast cancer. (. stands for patient with breast
cancer. The black arrow indicates the proband. BC: Breast cancer

F2 6NEHREHBRCAREFENRERBERET ABIEEHHREINE

Tab.2 BRCA1/2 gene mutation in six families with breast cancer and their mutation frequency in 1 000 genomes project

Total frequency of

Family number Character of Gene Location Nucleic acid changes Amino acid Mutation mode gene mutation in 1 000
participants changes :
genomes project
The proband BRCA2  intron9 ¢.793+1G>C — Het 0
5 8
Theproband S mother ppcg2 inron9  ¢.793+1G>C — Het 0
The proband BRCA2  intronl5 c.7617+1G>A — Het 0
27 The proband’s mother
with colorectal cancer BRCA2  intronl5 c.7617+1G>A — Het 0
The proband BRCA2  CDS21  ¢.8946_8947delAG  p.K2982KfsX35 Het 0
34 The proband’s
daughter with no BRCA2  CDS21  ¢.8946_8947delAG p.K2982KfsX35 Het 0
cancer
35 The proband BRCA42  CDS22 ¢.9100C>T p-Q3034X Het 0
The proband BRCA2  CDSI10 c.5344 5345insA p-Q1782QfsX5 Het 0
44 The proband’s
daughter with no BRCA2  CDSI10 c.5344 5345insA p-Q1782QfsX5 Het 0
cancer

89 The proband BRCAI CDS9  ¢.3770_3771delAG  p.E1257GfsX9 Het 0
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Tab.3 Comparison of mutation frequency between MUTYH ¢.892-2A>G and BRCA1/2 genes
Gene Total number of families =~ Number of familiar mutation ~ Total number of participants ~ Number of gene mutation P value
MUTYH 95 4 224 7
Intron10 4 7
BRCA2 95 5 224 9 0.547%*
Intron9 1 2
Intronl5 1 2
CDS21 1 2
CDS22 1 1
CDS10 1 2
BRCA1 95 1 224 1 0.071%*
CDS9 1 1

*: Comparison of numbers between MUTYH and BRCA2 gene mutation. **: Comparison of numbers between MUTYH and BRCA1 gene mutation
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