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Targeted High-Throughput Sequencing to Detect the Correlation between
Susceptible Gene Mutations and Clinical Features in
Patients with Ovarian Cancer
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Abstract: Objective To investigate the relationship between ovarian cancer susceptibility gene mutations and clinical features.
Methods Using target high-throughput sequencing technology to perform BRCA1, BRCA2, CHEK2, PALB2, BRIP1, TP53,
PTEN, STK11, CDH1, ATM, BARDI1, MLHI, MRE11A, MSH2, MSH6, MUTYH, NBN, PMS1, PMS2, RAD50 and RAD51C,
a total of 21 susceptible gene were sequenced in 35 patients with ovarian cancer, and the correlation between gene mutations and
ovarian cancer was analyzed based on clinical data. Results The patients with ovarian cancer were mostly high-grade serous
ovarian cancer at the advanced stage. A total of 19 cases of known pathogenic mutations were detected in 35 cases of ovarian
cancer, with a mutation rate of 54.3%, including 7 cases of BRCA1 gene mutation (20.0%), 4 cases of BRCA2 gene mutation
(11.4%), and 2 cases of RAD51C gene mutation (5.7%) , CHEK2, ATM, RAD50, MSH2, MRE11A and TP53 gene mutations
in 1 case each. BRCA1/2 gene mutation was correlated with high-grade serous ovarian cancer (P=0.034), and significantly
correlated with family history (P=0.003), but not significantly correlated with age and FIGO staging (P>0.05). Furthermore,
two new gene mutations have been discovered, including the BRCA1 gene ¢.438delC and the RADS51C gene ¢.390 391delAA.
Conclusion BRCAI and BRCA?2 are the most important germline mutant genes in ovarian cancer, and significantly related to
hereditary ovarian cancer. High-throughput gene sequencing technology can effectively detect the mutations of ovarian cancer
susceptible genes and provide scientific basis for early diagnosis and prevention of ovarian cancer.

Keywords: high-throughput sequencing; ovarian cancer; gene mutation; BRCA1/2
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2018 474 KT 1 O 50 f8 H 24 29.54 T 9, AL
18.4 J7 5 U2 R T e = LA SR AR AR B I PR
SR, OPELE LRI, REFRFHRIZHE
ety B LU M 22, BUA S AR A fE RALA
30%~40%""', BRCA1/2 3 [H] 5875 2 38 il #9169
FIRURS:, 24 20% 1) 5P 5196 BB 5 f74F BRCA1/2 JE [
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B I67 R W% 2 4 Bk O TR A £ A RN 5. B S
10%~15% Ayt e PEBR S P, oo o AR AT LA
L PRGN A5 2 L U332 W RIS R 1) FH 2459697, AR
OISR AL TSR il e VA SR Y R KUK
SRR T T, RAROD S 0 R R . 7ERsHE
B 2 wf A, T — 4G JF £ R (next-generation
sequencing, NGS) 7EIIffi IR L0932 W FH, %) 5P 595
BRI P A T IR O AT R A )
o T 2 DRI R R AR X 21 Tl O 9 B R R DR R A T
WU o AR 43 B3 IR 28 35 PR 28 A8 Rt R4S AIE (14 A4
KA, P HE AR LT FITEIL T SRRl 2
A

1 #MR5HE

1.1 AFar % WedE 2018 4F 1 H ~2020 4F 12 A&
AL AN REEBEF0Z N 35 450 S0 B 1AM AR
ARFIGARGERE, POIAER 502 % (VU 31~74 %) ,
FITAT 95 ()35 225t AL U BREF RIS R BN SR . Rd 4y
HAARE E PR =Bk A 2 (FIGO ) Attt 5t TLAE 240
(WHO) brife, A4LEH T BRCAL/2 55 21 Fi 5
TR DRI 14 R 2R 2 ARG, DA Iy v SR B I RS
H.OREL . BITEER . AMRAEILN R E R
RERZE LA, A BB RIE .
1.2 M EEXA  Covaris LE220 55 i B iYL,
Agilent 2100 Bioanalyzer 4= 4 73 #1 1L, Qubit3.0 ¢
5 1 43 HT 4% . ABI StepOne %% Y 5 f& PCR X I
Ilumina HiSeq2500 il sl F{X % . QIlAamp DNA
Blood Midi Kit $2Ht DNA i3l &, BRI R
A PR G

1.3 7k

1.3.1  JEPZH DNA $2HL: SRAE B # K0 Sml,
EDTA-K, $t #, #% M QIlAamp DNA Blood Midi
Kt 377 4 150 HH 45 B O A1 & iy B4 A% 41 it 35 PR 41
DNA,

132 SCPER EE: ff 32 o ny 2 [N 40 DNA Rl H
Covaris LE220 ## 75 I fil #4477 1 200 ~ 250 bp
1) A Bt, ¥ 4T Ampure Beads 41k, ¥ 4l 1k 5 1
DNA F BRI . i “A” LAKINEEL R, 58
BCC R

1.3.3  Z43H#i3k: Non-Captured ¥ #£47 LM-PCR
JE ., glifk, FIHIEHE R BEAfREEER, 65 CAesEHisk

24h, AR AT, BlJS 2EAT Captured A4
i LM-PCR [ J\i, 3CJE % Agilent 2100 Bioanalyzer
A1 BT ABI StepOne Z&C7E B PCR U A
BOR/INFIHREE

1.3.4 L. {8 NMlumina HiSeq2500 i PR ]
PP ASGHEA T XS e, 0 s E AR PR A f - B
B3I +20bp N 7 F X, {345 BRCAl, BRCA2,
CHEK2, PALB2, BRIPI, TP53, PTEN, STKII,
CDH1, ATM, BARDI1, MLHI1, MREI1A,
MSH2, MSH6, MUTYH, NBN, PMS1, PMS2,
RADS0 Al RADSIC 3t 21 Fh3E[H

1.3.5 AW{E B4 F lllumina Pipeline soft-
ware(v 1.3.4) X5 s 8088 47 H ) AL B A1 53y
H BWA(Burrows Wheeler Aligner) 4% 5 HG19 i
FERFFIERT, TR PEAN P SRR . ] SOAPsnp
4 A Samtools %X 4 HE 17 SNV(single nucletide
variant) I Indel(insertion and deletion) f) 43 #fr, #
] COSMIC(https://cancer.sanger.ac.uk /cosmic),
dbSNP(https://www.ncbi.nlm.nih.gov/snp), TP53 %X
P& FiE (http://p53.iarc.fr/Protocolsand Tools.aspx), Hap-
Map, 1000 human genome dataset F database of 100
Chinese healthy adults Z580Hg 4, Xk R 584837 45 17F
AR

1.4 %t FHa4 K SPSS22.0 HAF#A T4 2%
IHTe HHECERILL n (%) Fon, W SRR
Tk, P < 0.05 H2EF AR L.

2 &R

2.1 9P R E AW R AFAE 35 ] O HLE R
H, AR < 50 2 12 0] (34.3%) , it = 50 % 23
] (65.7% ) ; LA i G RAE OF 59 27
Bl (77.1%) , HAb A8 ] (22.9%) ; FIGO 43
W T~11 0 9 1] (25.7% ), TII~TV 18 26 1] (74.3% ) ;
A W9 R s 15 6] (42.9% ), CA-125 i L
755.3U/ml ([ 7.9~10 000.0U/ml ) .

22 WEREBHELAEAREZSA WK1, 35
5] B SR8 FR R O B R AR 19 fhi], JEARR
54.3%, Ht BRCAL & [F %87 7 fii], BRCA2 %
K 5878 4 5], RADS1C S [H %874 2 f4i], CHEK2,
ATM, RAD50, MSH2, MREIIA Fl TP53
KA 1G], X 19 FhRABRBIPA 17 MEEL
HHAR PR A HE, Jih, K BRI R 0 B I 58
A%, f1FE BRCA1 2K ¢.438delC Fil RADS1C [
¢.390 391delAA,

23 EZARRELSBRBEHSIEG X Z LK
2. BRI AR 22 LR O R BP SL e 32,
BRCAI1 Hl BRCA2 J2& B 59 fix 32 2 01 Ik R R A8 J
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I B2 (P=0.003) , S54E#H FIGO 43

WJE B A (P>0.05) .

*1 MEBREBERREEART S
R R B R HIEM R A e RAKAY 1% (n)
BRCAI NM_007294.3 EX 1_10 del Het AD HER A 1
NM_007294.3 c438delC pLeul47Cysfs*16 Het AD HER AL 1
NM_007294.3 ¢.2668del p-Ser891Profs*2 Hel AD HER R 1
NM_007294.3 ¢.3329del p.Lys11108exfs*7 Het AD RS I
NM_0072943  c4065-4068delTCAA  p.Asnl355Lysfs*10 Het AD HER R 1
NM_007294.3 .5095C>T p.Arg1699Trp Het AD e 1
NM_0072943 50752456 Het AD BIHRE 1
BRCA2 NM_000059.3 3109C>T p.Gln1037Ter Het AD EBRE 1
NM_000059.3 ¢4593dupA p.Val1532Serfs*2 Het AD HER R 1
NM_000059.3 ¢.5645C>A pSer] 882+ Hel AD HER AL 1
NM_000059.3 ¢.7558C>T p-Arg2520* Het AD HER R 1
RADSIC NM_058216.1 .622_623del plle208Leufs*7 Het AD HER A 1
NM_058216.1 ¢390_391delAA pLys131Asnfs*23 Het AD HER |
CHEK2 NM_007194.3 cAl7C>A p.Tyr139Ter Het AD HEBRE 1
ATM NM_000051.3 €.5554C>T p.Gln1852* Het AD HER R 1
RADS50 NM_005732.3 ¢ 3715C>T p-Arg1239* Het AD EBRE 1
MSH2 NM_000251.2 ¢.2699C>G p-Ser900% Het AD HER RS 1
MREI1A NM_005591.3 ¢.909_910del p.Val304Alafs*12 Het AD HER R 1
TP53 NM_000546.5 ¢.97-2A5C Het AD IEp NGy 1
I: Het: 245F, AD: BiEui%.
*x2 FEEARTS5IRRFEFERNBE XS (=35, n(%)]
I RFFAE n BRCAI (#=7) P BRCA2(n=4) P BRCA12 (#=11) P
(%) <350 12 2(28.6) 1(25.0) 3(27.3)
1.000 1.000 0.709
=50 23 5(714) 3(75.0) 8(72.7)
YR Al 27 5(71.4) 3(75.0) 8(72.7)
Hfh 8 2(28.6) 0o 1(25.0) 000 3213) ho
FIGO /M I~ 9 1(14.3) 1(25.0) 2(182)
I ~1v 26 6(85.7) 02 3(75.0) Lo 981.8) 065
RIES x 20 1(14.3) 1(25.0) 2(18.2)
H 15 6(85.7) 0o 3(75.0) b 981.8) hon

3 Wig

A 5T 45 R A DP9 A Ty SRR R R A Ry
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IR 42.1%, ZERAL ] RE B K i % AR

SEH S BRI BRCAT $E[A ¢.438delC #1 RADS1C
FEH €390 391del AA 28 A8 7 4 FLH0HE e v i oK DL
fil, AF T LY KR OIEIR A . Ji5b,
9% & B BRCA1/2 3R 28 AR i vy, HIJoHR %R
A5, B AL SE B 96 RE i PCR ANif H % BRCAL1/2
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I BRCA2 Hk PR 58 728 #7  f B 590 114 XU 70331 e
25%~65% F1 15%~20%"" . 5 [l [ 5 45 A Ji i o) 246

( National Comprehensive Cancer Network, NCCN )
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BRCA1/2 2875 3 ", 2013 4E 5 A 14 H, EPr#
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FHABEAS T py ke 20 B i i o i R
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