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(e HE T ) R AW, A H AT A S0 NBST FE A
SNPs S 17 5 J5UR PR IR 23 AT 5%
SNPs L5 [If e 152 A 2y Jg ik Ok AR I E S8 3L 45K

AT LT FE S5 IR, H AT E N AR R 2
SNPs Jt P 73 B 7 00 EH AR ik, ARz 07 A
W E BT, X PCR 7)) SRk B m, HoAh
O R B M) % 2 45 PE (single strand conformation
polymorphism, SSCP). F& il ¥ v B K B 2 & 1
(restricted fragment length polymorphisms, RFLP)LA
S PCR P4 Tm AERLINAE 7 1248 H T SNPs & [A]
gy B, AH S B BE B, AF AR HER
BAR BB 7 B A A i S B0 R AN T SR A5 g
R A2 HT#E WHO IARC(international agency for
research on cancer, Lyon, France) X H & 73 ¥ %
SSCP 3 M AR (i e / R / AR i A5 )1 WA T3k
PIRAR T 1B I KB, L0 B SNPs A AR H 1)
HERIIE 4% 70 HR R KK T30 PCR-SSCP
%, HXTPCR PSR A . PR R
R, AR AR S AR KRR AT 2> SNPs ()
o

BT BRI, ABEFIR AT # 7 HE % SSCP
I EOR, WU R R NBST FETRL 6 AN AL
SNPs [{JH A7 45 AL 5L PR BEAT RN, B 7R3 A
b4 AR 102G>AL 553G>C. 1197T>C LA K&
2071-30A>T, &ALHEAZ T Nbs1 H 2 fE[X 45k
Mrell 454X () SNP 2016A>G(P672P), LA A —4
I A LA T PR Ji P e o LA e A 25 o
DKl 451 % 1Y) NBS1 SNP 320 +208G/A. 43 #13% 6 4>

NBSI R WL SNPs 55 Jit & P 9 152 4% 5 JsvE 1)
K F, RIS ] En A HEZE SSCP 40 #1375 SNPs £
D HR PR N AR BEA T VP

1 MR57E

1.1 AR REIRAKIE

327 BN R b AT, ALFE 119 49147 it 2
Ji IR ZH 2R 208 5] HCC MR A, 23wk AT
AR B ALt A E R B b 2 B e SR
AL YU B2 e, A i A B2 ZURR A0 RS HCC 94
i, 1CC 21 %, AR 441, 54100 61, Ltk
19 %], Feyul 22~80 %, “FIJFERE 51.6 &. 95
WG, / PP bR A, SR A TRt K
TH B B IR AR e e e, b Ak, 53 491, 1%
PERF2 42 151, 534k 69 i, Lotk 26 1, AR idiE
18~72 %, “FHIAERS 48.5 % . 200 44 iF % ML b
A TR AR A HE. 3R I A 9 R0 4 e A
K H A E S, BOhRE.
1.2 EZRMRF 5514

A7 il T 4] 203 TR 41 DNA 2 B0 7 65 EZ
DNA FFPE™ DNA Kit 1l F At 5t LRI AV BAR
Al ML/ 40 M/ A2 41 DNA 2 0K 71 5%
AL R A A 22 w]; Platinum® Tap DNA 2R
AW B Invitrogen 2 7 5 il 3K A 58 A EE b
(Bind-Silane). | & #E ¢ (Repel-siliconizing) LA J 4R
PARA AgNO; W B _Eg A T A TREARRSH
BT, FHTHI 6 A~ SNPs KK 7 () PCR 5 |4
I Primer3 B AF BT, HACIZR H RV EDER 2
ARG ST HIILEE 1.

Table 1 Primers for SSCP and direct DNA sequencing for the NBSI gene

Sequence
SNPs Product size/bp
Forward Reverse

102G/A TATGTGTGTGTTCGTGTACA CAACCCCCTTACTGGAAA 204
3204208 G/A AGTTCCTGCTTAGCACAGTATT TGAAATTATCAGTTCCTCATCA 244
553G/C CACATGTTTTCTTCATTGTAGA AAATTTGGGGAACTCTTTC 291
1197T/C AACGATCTTTGTTTCTCTAT TTTGCAGGACTCCTTTACA 173
2016A/G CTTACCTATCCATCTTAACCC CATTTCAAACACTGACCTCT 228
2071-30 A/T TTTGGCACTTATGCATGA CAAGTTTCTGGGCCTCAC 250
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1.3 A&

1.3.1  JEK 41 DNA 2. Hi4E HE 3 (0 2 1)
FOERLIMIEAIZR, YT R o B 40 B, 43 il 4%
& FFPE 21 2% DNA & HC 71 & DL K I o 55 DA 4
DNA $& B 1) & 56 W 45 77 3 BOA S D) Fr Bl ifi v
FRAIERZ] DNA, ANt e &, =I5
(LR ZH DNA fRAELE —20°C PKAR % .

1.3.2 =503 SSCP 43 #.

a. FESLIY PCR 4§ FIAR . 755675 PCR ™
41 (Bio-Rad 2> )2 %+ 6 4~ SNPs #47 PCR 4~
B, PCR JRNAKZ(10 pl):  1~4 mmol/L MgCl,,
0.1~ 0.2 mmol/L dNTP, 0.2~ 0.4 mmol/L I R
¥, 0.5 U Platinum® Taq DNA KA, 1wl 10x
PCR ZE1Hi, 1 pl 2K 41 DNA(Z 100 ng). PCR
RN S A 95C WA PE 5 ming AR5 95C A&
50s, 45~60CiB-K 60s, 72°CIEff 60s, g1
37~40 MEIR; B )5 72C #E A 5 min. PCR &%
WG, 7E 10 wl PCR RN =#r N 20 pl g
2% K (0.02 mol/L NaOH, 95% 2= 5% 1 H ik Ji ,
20 mmol/L EDTA, 0.05% — I 2K i MRy i), ¢
PCR ¥ I 98°C & ¥E 10 min, VKEIEA. B
10 wl T+ 12.5%58 PR LI he e L HLk.

b. @ HEE SSCP Bt il o5, RHALES
— AT A P 1) DYCZ-20E DNA J# 4143 #1 HiL vk &
ZLEAT SSCP Hivk, WA HEAT 56 ANFF &b (1) HL ik
(HR A 5 ZEmT DA — k0 2 B, RIS REAT 112 ANMFE
s FRVRT ). HL VB B AR PR AL B e 3l
WA ARGV . B, RS TR 2
B /K ATG/K SR AR 2 I B 1 ml SR
TR S R AE K B AR [, 10 min 5, FHT
1 IR BE Sk ARAR B R R B A LA B 25 22 4R 1) S P
B, SRIFFEE 1.5 ml B3k e 35 5 s i4 6 46 B 3 AR
by 10 min J5, T8 L AU BB AR DL
B2 2 RIF BT Feul R s i 4l
Bro SRJERE IR T 12.5% 28 P M I e Y P v o T
415 Hb i N % B AR 11X 44 B R] (0.4 mm); ¥ 56
FLARI A B TV s JBCE 1~ 2 h, IR
li] J 4R AR AT AR R AT 2E4T SSCP UK.

c. R/ PR SSCP BRI K. Bt %
UL A RS TR, B R IREN 1x
TBE HLUKZZ I, A8 PE 5 BRE 2 oA 56
IREFLP CnRE I e BRSO VKA, A RE oINS
{RFFIGIR, FF VK2 15 min, DNA #F AL 5 7

=), SRJ5HH Bio-Rad 3 000 & [k HL UK AL, 18
R (45W, HLEZ) 1000~ 1200 V/ IR) % i H bk
3.5~4.5h, G52 F R BRI, DREFBER S
A VKL EERS A R S — AR AR R Al S0 A I L e
I Ji5 45 R LK.

d. w5y HEE SSCP R AL L 5. Hivk
B, HLPKAE O RO, S B A IR, Kkt
e G KB MO 10%BE R [ 52 1 hy 2585 1K
PFH Ve 3 W, IR 2 ming K E R E 0.2%
AgNOL(Fr 0.45%HES T, oM AREIR FHRY 30 min;
M AgNO; P HUH &R, 2B 7FKEDESs. ARG
SR K B IR e B AR A 10 W5 W (3% Na,COs,
0.15% H I, 0.02%Mm AAH R B T 78 70 3 5 22 4%ty
T RHCE BRI T 10%E5MR 4 1 FF 4 5 min,
RGN 2e B oK. ARG R, KR F 4T
by SRS AR LA .

e. o HEE SSCP HLIK &S I br. K 4n i
(1) SSCP HLUK &AL B AT BN 4T, KA
R ) BUREAT 3 2R (— M 3 M, 23 AR B AR
ARG MMAAAE ), 5 A SNPs JEPR AL A
()17 BUREAT LERE, B 5 AN [ R S 4% s 2R 204 i Jeg i Il
B, RGP 8 A R RN B AR AR
1.3.3  JPAIMESUE. 23 5 A [RIFR 2 B0 B (1)
FEAHH 1 BIREA, H5 SSCP RTI [RIFE 5 #y it
1T PCR ™3, SR JGREAT 4100 5 (b 5 i B 55 N 4
T LA BR AR, U IAAS [ Fh 25 4 By e 5%
IR O T VPAYG SSCP A Ml (1) HE A B2, A IF ST %)
102G>A. 320+208G/A 1 1197T/C 3 4~ SNPs £%H{
60 1, 553G>C. 2016A>G LA 2071-30A> T &4
10 #4224 FEAR R P EAT HAZ P A0, FF5 SSCP
3 B ARSI 45 SR AT LU
1.34 St KH P K%, N SAS9.2 &
FEXT 2 SNPs [RFR A 55 A7 55 DRI 3 78 i R 1k JHHes 5
BIPE ) ez [l 22 AT 4e vk 3 i . BL P<0.05 24
HAT BE Mg 22 m L.
2 & R
2.1 NBSI1EE 6 15 Il SNPs #J SSCP 73 #745

WE 1 Frs, 102G>A, 320+208G/A, 553G>C,
1197T>C, 2016A>G F1 2071-30A/T [¥] SSCP ¥
HA ik P i 4 RS SNPs S0 56 3 Fh A1y
Y, 253 M AR SR Ay B0 B PR A kAT M P 4
S, 3 PR R o A AR L A DL A T
Feali A HE .
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(@) G/A
|
GfG A/A
SNP 2016A>G I
15 16 17 18 19
Single
strand
Double
strand
(b)
102G>A 553G>C 320+208G>A
1197T>C 2071-30A>T

Fig. 1 Representative SSCP analysis and sequencing for NBSI SNP 2016A>G,
as well as SSCP analysis for other five NBSI SNPs
(a) SSCP analysis for NBS1 SNP 2016A>G in cases 1~ 19. Three different patterns of electrophoretic band represent three genotypes of NBS! SNP
2016A>G, i. e. A/A, A/G and G/G respectively. (b) SSCP analysis for NBSI SNPs 102G>A, 553G>C, 320+208G/A, 1197T>C and 2071-30A>T. Each
SNP contains three patterns of electrophoretic bands, representing genotypes types of wild(7), heterozygous(2) and rare allele homozygous(3), confirmed

by sequencing.

WA 2 From, 119 49 JgU R JH-is A & 95 45l JH
T AY, / 12 M B 98 2 2305 AR 1¥) SSCP /3 #r &5 AR 1,
NBS1 F: K SNP 1197T>C (1) Ffi A 45 A7 3 K AR
68.1%, ‘235w T AL /P2 28 % HE(57.9%,
P =0.0298). & TGt T AEAS A LR AL
Rl 30 B A5 R IR 22, XFi% SNPs 7 5 5 41 %

208 17y HCC 1 200 73 f e N A M 5 As Ak — 20 ik
17 SSCP 43041, &89 L3 3, 1197T>C [ S5
KA 66.8%, Wi i T 1E 5 0] HELK) 58.8%(P =
0.0170). 25 5RR M [EPUENBEH NBST HE K SNP
1197T>C A Gg55 JsU R M F o 1R Ak 2B AR G, 145 R
5 Watanabe Z5UOE Uk P TR H IR R I — 2K
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Table 2 Comparison of rare allele frequency of the six NBS1 SNPs in tissue samples between the cases
of primary liver cancer and the controls of liver cirrhosis/chronic hepatitis B
Primary liver cancer Liver cirrhosis/chronic hepatitis B
SNPs X P - value
(n=119) (n =95)
102G/A (L34L)
G/G 42 38
G/A 44 32
A/A 33 25
Rare allele frequency/%* 46.2 432 0.400 1 0.5270
3204208 G/A
G/G 22 25
G/A 42 30
A/A 55 40
Rare allele frequency/%* 63.9 579 0.5865 0.207 8
553 G/C (E185Q)
G/G 36 41
G/C 57 28
C/C 26 26
Rare allele frequency/%* 45.8 42.1 0.584 4 0.444 6
1197T/C (D399D)
T/T 18 26
T/C 40 28
C/C 61 41
Rare allele frequency/%* 68.1 579 4.7199 0.029 8
2016A/G (P672P)
A/A 44 36
A/IG 48 32
G/G 27 27
Rare allele frequency/%* 42.9 453 0.2483 0.6183
2071-30 A/T
A/A 53 43
A/T 33 30
T/T 33 22
Rare allele frequency/%* 41.6 389 0.3079 0.5790
*Rare allele frequency/%=(heterozygous + rare allele homozygousx2)x100/(all casesx2).
Table 3 Comparison of rare allele frequency of SNP 1197T/C
in blood sample between HCC cases and the health controls
SNP 1197T/C HCC cases Healthy controls ¢ P value
(n =208) (n = 200)
T/T 33 48
T/C 72 69
C/C 103 83
Rare allele frequency(%) 66.8 58.8 5.699 0.0170

H A 5 4~ SNPs 102G>A.

553G > C. 2016A > G LAz 2071-30A > T [{1#5 5 25

320 +208G/A.

o7 FE DRUBAAE R P 5 TREAL / AR R I 28 22 1)

WS
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2.2 SSCP # 5 EZEFFINELE R LI

I3 EFE 60 HIFEAST 102G>A. 320+208G/A
A1 1197T/C 3 A~ SNPs LA K& 11 ~13 il ¥ A X}
553G>C. 2016A>G #12071-30A>T 3 > SNPs, [H]
I AT % 2 HE 2R SSCP 2 My R Al o . 45 R K
L, FrA SNPs [¥) SSCP 7347 #4115 27 A 1 45 2R,
TN P20 e 73, nl et T-00% FH PCR =4
38 A AL Cn 7 A B AR R S S ),
102G>A. 320+208G/A F1 1197T/C 7354 2 />, 19

ANFT 4 ASFE S SR, AR LA T IR b
SNPs ik [K 71 45 5L 5 SSCP Kl 45 5L 54— 3 (45 3
LR 4). B WP R R o SR i R e, 4
55 SSCP M #roede—50. i, AHFR
(15 > Hi% SSCP AT H AR A7 5 B0 3 vk Rl A
MOUER S, RN 45 R BT nl {5, o H BB
X PCR 3 384 7= 49 Ji 2: 1) 2 SR AH T 5 49 % % SSCP
iy

Table 4 Comparison of results of the six NBSI SNPs genotyping by SSCP analysis and direct sequencing

SSCP analysis Sequencing
Wi Heterozygous Homozygous Sequencing failure*

102G/A (L34L)

G/G 19 0 . .

G/A 0 2 ) .

M 0 0 10 0
320+208 G/A

G/G 6 0 . .

G/A 0 16 ) .

g, ‘ 0 19 11
553 G/C (E185Q)

G/G 6 0 . .

G/C 0 4 . .

C/C 0 0 X .
1197T/C (D399D)

T/T 7 0 . 1

T/C 0 36 ) .

C/C 0 0 33 .
2016A/G (P672P)

A/A 5 0 . .

A/G 0 s . .

G/G 0 0 ) .
2071-30 A/T

A/A 4 0 . .

A/T 0 4 ) .

T/T 0 0 X .

* Sequencing in the first time.

3 it it

DNA XU W7 %4 (double strand breaks, DSBs) &
M E I DNA it e —, HAEE RS Y S5
FE DR A1 AN FEE 3E 1 8 e e R AR R R . PE R

DSBs 18 5 AH I O RE I 2 —, Nbs1 AT x)
DNA 52l 40 o SRS, i S5 10 U 4 70 4 8 41 e
S DRV21 Ao o T LA B EAE Y. NBST HE A
PTG tafk 8q21, 431 i KZYH 95 ku. Ik
ZAWIFRIN, NBSI FEPRI1— L85 WL 2 A A7 A1
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55 () e AR R SR B VIAROG, koA 2 1 A
T NBS1 FERAM 1 5 1) SNP 553G>C,  WIfEXS 3L
JiRges s BEREE . IR F A5 45 AT 9 P & B SNP
553G>C M2 &M 5 MR KA KRS, A
WEFCo SIAENT S B IR Rl i R R B 102G/A
1197T>C F1 2071-30A/T 12 &M 5 MR R 4E K
JEAHIGES10, Nbs] i 1 i JE i Mrel1-Rad50-Nbsl
(MRN) & & W 141 T2 R AT 4 2L DNA #5122 )
A, DA, Nbsl 71 Mrell 454X & H fi 1)
Dige X Bk —, P AELE R 1 A% K SNP
2016A/G(P672P) it TG4k 18 55 M8 (1) 2 PR AH G
SNP 320+208G/A J2& A% S0 % 70 AT J5 & M JH- e
NBS1 % R 58 25 i i I & B — A oK i i 19
SNP, HP kil 45 B W AR JsUR VR Th A B e
(A 8 A S DR AR

IAFERFFLR B, FEZH DNA HhE &
L5 0 e AR BB OG0, HBV A G LT
HIS fie 5 4N o K5 DR 40 Hh ok BLEE A 1A% B DNA, T
LK 41 DNA 1) DSBs 5 i 18 g % fi 1t HBV 1 %
09, Rk, ER S DSBs 45 1% R AH S 1) S HE 3L
N, NBSI F:KTT e S HBV AH 26 BT 16 K A2 3 1)
I, SIS FBAE ] T I — W AR
SR ABE T NBST BEPR IR WL SNPs 5 Uk
PRI (1) 2 P OC R IEAT TS, R NBST A
SNP 1197T>C 1 fig 5 i RV I R AAH O, il
Watanabe “5197E 87 151 Kk (N i & PR w8 v ok
L 71.6% 95 B A7 4E NBST 3&[X SNP 1197T>C, 5
TR B 22 5, X SR IHE S R PR
PRI —3. HIABE R IR B b
It R 11 AL 55 AR v R A AN R], AR R B D A
T SNPs 102G>A. 553G>C DL & 2071-30A>T [1]
iy ST I RUUR 5 F R4, / 1 PR BT 98 2 [ A7
FrZER. J14h, MR ILARIE R SNP 3204+208G/A
FEARAE D M v A AR s IR AR A 55 o R R A %
RAE AR, /48 P & b I e s, — % o4
TR ZJh, BABEHE—DH T 323 Fil{g ik
NHE1% SNP % A7 5507 JE R, e IAE it R 1tk
JH-9e 5 A BN FERT R AN E 2 22 e,
I, WIEAETSS B R SNP 3204208G/A 5 J5i K1k
R G PR BAKR, BT 5 AR A K
WEERTIET

— ki, SNPs 55 MR 1 Z) S T A AT 7
BB AT AT I A BEIR 1 LU P 5 1R 45
B, H AT SNPs J DA A R AS Il 22 % FH 400 7 i

xR s, HAREILFTER EY
JI TG B A e 58 SUBR FEAR (LTI FE AR 2 A
RE SIS 3K ST 8 APF 5 3 R A2 X LA 2
(1), T HWE X PCR P i) Bk 8wy, 47 PCR 1™
HOANEEIAR, 2% 2 FEONFRM. FEAbAS I 7% a0
% PCR-SSCP. PCR-RFLP LA }2 PCR =] Tm
R RSN &5 7 8 T SNPs 20 #7,  (H S2 k0 5 A
R FE PR, AEAEor HR ik AR BHTE / B 2R A8
e SR ST R AT 5, B R AR R 2
A GeIRAF EL ] S 45 R

SSCP A H i FEl Py &1 FH 0 2 DA I A
TEAKNIE PR 578 (1) 97 5 O T A IR RIIPERT . Ak
JITJEL T, SSCP sy I 432 A AE 7 16 A 1k DR S AR I
A A RE HH T SARAT S A B DNA FRUEER S 115
Wi AN KA AEIR A (1 P R, (EAS I 0 SNPs Bt
DRI AR A 5 ] DLSE Tk 8 TF 5 38 1) PCR 5 | 49) 1
Pz IR A, UGS & K B AR A 2 AN HE A
A K 22~ SNPs A0 585 T8 A1 3 R 588 551 1) 4347
I EIR 250 #2R0d F SSCP #E AT 3 [K 43 74 LA
S SEARNGE TAE, AR T8 S ksl ok e o — e
SRR T EHVKRTE PCR P47 7 ik,
b A R LA 5 % 38 DNA B8 T4 45 B e vt 12 e vk —
FE, RIS BEAS . G, R
PEARLF, SERCISE RASEAR, Kk, TaERE
SNPs [#) 2 K 43 BRI S8 b JF AN T, T BE 2 (1 2R
R BB T 7%, FA14E WHO IARC K H ¥ 5
Sy HEF SSCP AT HR 5 H i B 3 K 2 Bt 54 A
(1) H L PCR-SSCP £ AR LAFAE LU F AN R FH i
JE(1 000~ 1 500V/ JiZ). M B(0.4 mm), =K E
JE(12.5% 0 2 N I IR NGt ), v 28 M T R FH v ik
PEIFEGE P, ARIEL TR LS = e v DNA H
ML), LA RCE R H bk CHE R I oy 38 e 22
P52, DNA P8 G2 il H k) SFB, —Ik
PERTRSIN BB BIRR A, BRAERIE, PR KT
i PCR-SSCP v, i A FE A PCR 47 14 2L
SRART BT, WA IO 5 3 5% SSCP
NS BT RO AR 2 R L, o i
N T PR SSCP A M He AR B AT 5 P — AL
s, HSEB0 I R RS S AT

TERL 5 | W) R A& 4 6 SNPs 1#E4T SSCP 4y
Mris 14, wor#ER SSCP A AT AR e v] LU T3
b BRI 1) SNPs JE BRI LRI, L& A 6 K s A
1 Z AN LR 2 A SNPs 15747 5547 Ik PR % 23T
HHCHA G SNPs 43T (1) 5 FIAS T Bt
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Association of Single Nucleotide Polymorphisms of NBSI Gene With Genetic
Susceptibility to Primary Liver Cancer in a Chinese Han Population®
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(" Liver Research Center/Experimental Center, Beijing Friendship Hospital, Capital Medical University, Beijing 100050, China;
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Abstract As DNA repair associated gene, NBSI plays a key role in the repair of DNA double strand breaks and
the maintenance of genomic stability. It has been shown in recent studies some common NBS] variants maybe
associated with genetic susceptibility of tumors. In the present study, rare allele frequency of single nucleotide
polymorphisms (SNPs) of NBSI gene in primary liver cancer were detected by the method of high resolution
Single Strand Conformation Polymorphism (SSCP) analysis, with the aims to analyze the correlation between
NBS1 SNPs and primary liver cancer, and evaluate the applicability of the high resolution SSCP technique in the
genotyping of SNPs. The rare allele frequency of NBSI SNPs were detected in 327 cases of primary liver cancer
and 295 negative controls from Han people of China by the method of high resolution SSCP analysis. The
correlation was analyzed between NBS1 SNPs and primary liver cancer. Genotyping of six common NBS] SNPs in
part samples was carried out by both SSCP analysis and direct sequencing simultaneously to compare the
difference between them and evaluate the accuracy and applicability of SSCP analysis in genotyping of SNPs. The
results from the tissue samples showed, among six NBSI SNPs (102G>A, 320+208G/A, 553G>C, 1197T>C,
2016A>G and 2071-30A>T), the rare allele frequency of NBSI SNP 1197T>C was significantly higher in the
119 cases of primary liver cancer (68.1%) than that in the 95 controls of cirrhosis/chronic hepatitis B (57.9%)
(P=0.0298). Similar results was obtained by detection with blood samples of 208 cases of hepatocellular carcinoma
(66.8%) and 200 cases of health controls(58.8%)(P=0.0170). There was no any significant difference of the rare
allele frequency of the other five NBSI SNPs. The same result was observed for genotyping of NBSI SNPs either
by the high resolution SSCP analysis or by the direct sequencing. However, higher quality of PCR products is
requested for the direct sequencing compared with SSCP analysis. These results suggest that the NBSI SNP
1197T>C may be associated with the risk of primary liver cancer in the Chinese Han population. High resolution
SSCP analysis, with the same accuracy as direct sequencing in the genotyping of VBSI SNPs and easier to handle,
is suitable for the genotyping of multiple known SNPs in large scale cohort study.

Key words high resolution SSCP analysis, NBS1, single nucleotide polymorphisms, primary liver cancer, genetic
susceptibility
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