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Genetic detection for hereditary cancer syndrome among general population
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[ Abstract] Objective To examine the significance of susceptible gene detection for hereditary cancer syndrome (HCS)
among general population. Methods A total of 2 928 individuals undergoing routine health examinations in Healthcare Center of
Zhongshan Hospital, Fudan University, from September 2021 to April 2024 were enrolled retrospectively. Next generation
sequencing was employed to identify susceptible genes for HCS. American College of Medical Genetics and Genomics (ACMG)
guideline was used to analyze the pathogenicity of variants. Clinical data, imagings, follow-up data were also collected.
Results The overall mutation rate of HCS panel was 3.59% (105/2 928), with 0.61% (18/2 928) for MutY DNA glycosylase
(MUTYH), 0.27% (8/2 928) for breast cancer susceptibility gene 1/2 (BRCA1/2) and 0.23% (7/2 928) for mismatch repair (MMR)
genes. Conclusions Healthy individuals carrying tumor susceptible genes usually lack the relevant clinical phenotypes. Whether

comprehensive testing needs to be carried out among healthy people remains to be further explored.

[Key Words ] hereditary cancer; susceptible gene; genetic mutation; next generation sequencing
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Figure 1 P/LP variants identified in 61 susceptible genes for HCS among general population

A: Distribution of P/LP variants; B: Types of P/LP variants; C: Mutant sites of P/LP variants; D: Population frequency of P/LP

variants. HCS: hereditary cancer syndrome; P: pathogenic; LP: likely pathogenic.
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Figure 2 Distribution of MUTYH P/LP variations on structural domain

MUTYH: MutY DNA glycosylase; P: pathogenic; LP: likely pathogenic; HhH-GPD: helix-hairpin-helix glycerophosphate

dehydrogenase-like; NUDIX 4: nucleoside diphosphate linked to X 4.

&1 MUTYH EE P/LP TREW F G KIHE
Table 1 Clinical characteristics of individuals with MUTYH P/LP variations

No. Variation ACMG classification ~ Age/year  Gender Colonoscopy
M1 NM_001128425.1:exon2:c.55C>T:p.(R19%) P 45 Male Negative
M2 NM_001128425.1:exon6:¢.467G>A:p.(W156%) LP 66 Male Negative
M3 NM _001128425.1:exon9:¢c.733C>T:p.(R245C) LP 54 Male Negative
M4 NM _001128425.1:exon2:¢c.55C>T:p.(R19%) P 33 Female Uninspected
M5 NM_001128425.1:exon2:c.55C>T:p.(R19%) P 55 Male Rectal polyp
M6 NM_001128425.1:exon7:c.536A>G:p.(Y179C) P 39 Male Negative
M7 NM_001128425.1:exon6:¢.467G>A:p.(W156%) LP 33 Male Uninspected
MS NM _001128425.1:exon2:¢.55C>T:p.(R19%) P 47 Male Negative
M9 NM _001128425.1:exon2:¢.55C>T:p.(R19%) P 58 Female  Colonic polyp
MI10 NM _001128425.1:exon13:¢.1187G> A:p.(G396D) P 37 Female Uninspected
M1l NM _001128425.1:exon10:¢.857G > A:p.(G286E) LP 49 Female Negative
MI12 NM_001128425.1:exon2:c.55C>T:p.(R19%) P 58 Male Negative
M13 NM 001128425.1:exon6:¢.467G>A:p.(W156%) LP 67 Male Negative
Mi14 NM _001128425.1:exon7:¢.554G> A:p.(R185Q) LP 39 Male Uninspected
MI15 NM_001128425.1:exon6:¢.467G>A:p.(W156%) LP 51 Male Colonic polyp
Ml16 NM _001128425.1:exon9:¢c.788G>A:p.(W263*) LP 56 Male Uninspected
M17 NM _001048174.2:exon9:¢c.637C>T:p.(R213W) LP 57 Male Uninspected
M18 NM_001048174.2:exon2:¢c.13C>T:p.(R5%) P 56 Male Colonic polyp
MUTYH: MutY DNA glycosylase; P: pathogenic; LP: likely pathogenic; ACMG: American College of Medical Genetics and
Genomics.
&2 BRCA12 £E P/LP T RIETEH IR KHFE
Table 2 Clinical characteristics of individuals with BRCA1/2 P/LP variations
. ACMG Imaging examination
No. Gene Variation classification SS%  AgYeA Breag Ovaryg Prostate Pancreas
Bl  BRCAl NM_007294.4:intron8:c.548-15G>A LP Male 68  Unknown Prostatic Negative
hypertrophy
NM 007294.4:ex0n20:¢.5215G>C: Prostatic .
B2  BRCAI p.(D1739H) P Male 63 Unknown calcification Negative
B3 BRCA2 NM 000059.3:intron18:¢.8332-1G>A P Female 41 BI-RADS 2 Negative Negative
B4  BRCA2 g(l\gzgg?gf?oi rexonl1:.2543del:p. LP  Female 58 BI-RADS 2 Negative Negative
B5 BRCA2 NM_000059.3:intron18:¢.8332-1G>A P Male 18 Unknown Negative Negative
B6  BRCA2 NM 000059.3:exonl1:c.3109C>T:p.(Q1037%) P Male 37  Unknown Negative Negative
B7  BRCA2 NM_000059.3:exonl1:c.2176del:p.(V726F{s*4) LpP Male 46 Unknown Negative Negative
B8  BRCA2 NM_000059 3:exonl I:¢.6274_6282delins LP Female 56 BI-RADS 2 Negative Negative

GAAG:p.(L2092Efs*6)

BRCA1/2: breast cancer susceptibility gene 1/2; P: pathogenic; LP: likely pathogenic; ACMG: American College of Medical Genetics and

Genomics; BI-RADS 2: Breast Imaging Reporting and Data System 2.
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#& 3 MMR E[E P/LP T RIETHH IR RIFE
Table 3 Clinical characteristics of individuals with MMR P/LP variations

o ACMG Transvaginal
No. Gene Variation classification Gender Age/year  Colonoscopy  ultrasonography
. (uterus)
RI  PMS2 NM7000535.7.ex0(r}1{1517.(g.\llz‘s3*151 732delinsAGT:p. p Male 44 Colonic polyp
R2 PMS2 NM 000535.7:exon4:c.325G>T:p.(E109*) LP Female 40 Uninspected Negative
R3 PMS2  NM 000535.7:exon6:c.631C>T:p.(R211%) LP Male 46 Colonic polyps
R4 MSH6 NM 000179.2:exon5:c.3261del:p.(F1088Sfs*2) P Male 48 Colonic polyps
R5 MLHI1 NM _000249.3:exon13:c.1547del:p.(Q516Rfs*19) Lp Female 44 Rectal polyp Fibroid
R6 MSH6 NM 000179.2:exon5:c.3261del:p.(F1088Sfs*2) P Male 58 After right
hemicolectomy,
colonic polyp
R7 MSH6 NM_000179.3:exon5:¢.3226C>T:p.(R1076C) LP Male 67 Negative

MMR: mismatch repair; P: pathogenic; LP: likely pathogenic; ACMG: American College of Medical Genetics and Genomics.
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