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Abstract: [Purpose] To investigate the relationship of HLA-DP and HLA-D(Q) genetic polymor-
phisms with susceptibility to cervical cancer in North Chinese women. [ Methods] A case-control
study was conducted in 831 cases with cervical cancer and 573 health control matched by age and
area. HLA-DP (rs3077 and rs9277535) and HLA-D(Q (rs2856718 and rs7453920) was detected by
TagMan allelic discrimination assay.[ Results | Logistic regression analysis showed that the cervical
cancer risk in person with HLA-DP rs3077 GA/AA was 2.77 times of that in person with HLA-DP
153077 GG (95%CI: 2.13~3.61),and HLA-DP 1s9277535 GA/AA was 1.66 times (95%CI: 1.25~
2.20) after ajusted by age,somking,menopausal status,family history of cancer and parity.When
combining the effects of HLA-DP rs3077 and 1s9277535 ,subjects carrying “=1" variant alleles
increased risk of cervical cancer (OR=2.38,95%Cl:1.74~3.27),compared with those carrying “0”
variant allele. And cervical cancer risk significantly increased with the increasing number of vari-
ant alleles of the two SNPs in a dose-dependent manner(P;, . =1.19x107"). However, significant
association between HLA-D(Q 1s2856718 and rs7453920 with cervical risk was not observed (P>0.05).
[ Conclusions | HLA-DP 1s3077 and rs9277535 may be susceptibility markers for cervical cancer
in North Chinese females. Further validation studies with large sample size,biological function
analysis are needed.
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(R o AR R AR T S AR )00 HLA JE R B £
SO sL (HLA-DP 2: A L 1 rs3077 1 rs9277535,
HLA-DQ %4 I 1) rs7453920 #1 rs2856718) ] LAAE
N HBV 5228 gy 1) 3845 5y R & . H WA oF
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2012 A7 A 1] 7E o ] Be 24 B2 B iR B B 512 18T
R, R REOR VR T [ 2 0 v [ B 2 B2 B o 9
= i 7 9 A G S0 O 25 300 L 14 f B Lok, o 5 A
R ¥k B KT LA H X, RP R YR [ 6 O AHE
JIE AT Xk B TG e o s, O 5 0 10 AR I (£5 %) N
YR 2 oy AR EATARECVC L, A 5% %o 4 389 Ay A L TR) G i
GO FZ 0 E DU AR, T2 B A R T B2
119 2 8 A S HE MR MR bR A . 9 B 20 5 % I 40
TEAR WS F4 B 1 ¥ T 25 M 22 % (P=0.761) , {H W 41 7£
Ui 2 MRS D S — 2o 8 WP I 3 R s A I T 2
S, RBIA R 2R B —OE)E T R E
A IR ) LA 8 M e TN BR4H (P<0.001) . iR
(5 LA 25 DA R 3, T T S0a 1) o5 Jr A s 461 )
61.0% (Table 1),

Table 1 Demographic and selected variables between
cervical cancer cases and controls[n(%)]

Variable Case group Control group p

(n=831) (n=573)
Age (years, means+SD) 48.8+9.4 48.7+8.8  0.761
Menopausal status <0.001
Premenopause 407(50.4)  191(33.6)
Natural menopause 344(42.6)  338(59.5)
Non-natural menopause 57(7.1) 39(6.9)
Parity 0.816
0~1 313(40.2)  235(42.0)
2 244(31.4)  170(30.4)
>2 221(28.4)  155(27.7)
Smoking 0.127
Yes 29(3.5) 12(2.1)
No 802(96.5)  561(97.9)
Family history of cancer <0.001
Yes 192(24.1) 79(13.8)
No 574(75.9)  494(86.2)
Type of histology
Squamous carcinoma 761(91.6) - -
Adenocarcinoma 59(7.1) -
Adenosquamous carcinoma 9(1.1) -
Others 2(0.2) -
Clinical stage -
Carcinoma in situ 21(2.5) -
Stage | 164(31.8) =
Stage Il 326(39.2) -
Stage Il 106(12.8) -
Stage IV 9(1.1) -
Unknown 105(12.6) -
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PR L BRI E A% JE A 5 — B 0 2o k5
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A NBIG L — Gk bR M A B B
DL R RAZ ¥ B8R0 DA Bt 5 28 478 5% o
1.3 XLEHE
1.3.1 ARAOKE A AL B 48 DNA #4932 5

BTN R IR 525 Hr sk (EDTA ) R 1L &
K AR R 23 I bk I Sml,4 000r/min %L 10min,
A3 Ay B A0 JE LT A, 2 T 2ml URAT
B BE-40CR R Fiki

JEIRI 2 DNA 1142 BOCR A% 58 1) i — S8 05 b 2
2, R R ANy 6 B 15 (2607280 FLAE ) i 72 DNA
4tz ,0D260 M5 DNA B, 58—k Ja & .
132 AR % AR
1.3.2.1  SNPs {7 i iy e %

ST BTSRRI bt T IR SR
HRBIFST P A IR i i 1Y) 4 A 2T

W, PR RE, ERY WEIOES, BH]
SDS2.0 #4247 H R YR 352 o fi 26k DR AL A0 5
W 5 R L AT B I U I TR 82004
1.3.2.4 526 0 o e 45 il

SRR BRI T, SEE A AN REREAOR IR T
Joa (91 2L 30 2 Xof B2 I A | B 384 M bk B 2 4%
PR IR REPLIE £ 10% M FE A AT B L B A
M, —FORBR 100% , I H 25K B A AL a5 09 43 8 AR
Y13 (call rate)iAF] 95%L) | .
14 %SitzEsE

JIT A B 37 1) A R S 30 5 U 28 5 Ay AR NS
Ji, N EpiData 3.02 #4F2E 47 $504k OUH 5% A I 2
SEEEIE 2 SPSS 12.0 BT 5 8 R
R R ¢ R e Ll AR 91 AT RN R B A [R] N E A kR
IR B B 0 R DG IR 2R M 22 A5 A s R IR R A Y
g3 R G D0 E 7 A 50 T 5 %oF R A 610 6 PR AL 3
& B FF A Hardy-Weinberg V-4 ; & H Logistic [l
HAFHT G IR BE OR {H (odds ratio,OR) LA 95%
1] {5 X 8] (confidence interval ,CI) , ¥4 4 [ Z £ 5 4F

Table 2 Basic information of selected polymorphisms

55, B0 HLADP _E#Y rs3077 F1rs9277535,
Pl & HLADQ L 5 rs2856718 i
1s7453920(Table 2),
1.3.2.2  TagMan FE[H 53 85| 4 5 ¥4+
Wit

fdfi FH TaqMan 45 v 5 A 73 8 4 R
YEAT SNP 43 F4 A I o {8 Primer Ex-
press 5| 91 & 11 8 F (http://www.ap-
pliedbiosystems.com ) 22 il 7| ¥ FIHR £,
TEA T 41 UL Table 3,
1.3.2.3  SERPEOEE & PCR 473

fdi Fl ABI 7900HT 52 i} 2¢ )¢ & &
PCR X A7 HE 43 B e 384 FL2
NP Sl AR & %A Master-
Mix 2pl, 1E 5 W 59 45 0.25ul, Taq-
Man 4t 4 0.125u], DNA #£74% 0.5ul,
7&K 1.25wl, 2R i o6 BE o A
i SV AR R B0 DA R BRI A
ABI 7900HT = Bif 9% )t 7 fit PCR Y 3
A7 BRI, 2 v 254 A 50°C 2min,
95°C 15s,60°C 1min, 7§ ¥ WA H 45

PR 444

Loci Gene Site Changes of base MAF”
153077 HLA-DPA1 3'UTR G>A 0.375
rs9277535 HLA-DPBI 3'UTR G>A 0.463
rs7453920 HLA-DQB2 first intron G>A 0.453
rs2856718 HLA-DQA2/HLA-DQBI intergenic region A>G 0.467

* Minor Allele Frequency (Chinese Han population) ,from NCBI SNP database.

Table 3 Tagman genotyping primers and probe sequences

SNPs Sequences (5-3")
rs3077 Primer F: TCAGCTTTTCTTCTCACTTCATGTG
R: GAGCTTGAAGGGTCAGCAATTC
Probe FAM-AAACTACCCCAGTGGC-MGB
HEX-AAACTACTCCAGTGGCT-MGB
rs9277535 Primer F: AATGGTGAGCAGACTGCAAATCT
R: TGGTAATGATAAAACATGCTCTCAGTAA
Probe FAM-ATAGGACCCGTATTC-MGB
HEX-ATAGGACCCATATTC-MGB
12856718 Primer F: GAGCTCCCTCTGGCAGGTT
R: TATGCTTTCACCAACTTCCTTCAC
Probe FAM-AGAGCTGTTTAATCC-MGB
HEX-AGAGCTGTCTAATCC-MGB
rs7453920 Primer F: TTTAGGGAGGTAAGAGGGAAAGC
R: CGAGAACGCCCTGATCTAAGA
Probe FAM-ACCGATTCGACATTG-MGB

HEX-ACCGATTCAACATTG-MGB
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W4 AR 2 RO R SR s R R RS R
Cochran-Armitage £ 56 17 % 58k 0r; R Q
K 56 Eb 488 43 J2 43 Bt 45 J2 TR 200 1 [R] P, P<0.10
WA 45 )2 Z A7 AE S M . Stata 10.0 3R
PEATGE oM, BT RO 0 1A 56 350 R UG 56, Bk Q
K6 A | B BEAG 56 7K i «=0.05

2 #F R

21 BUEMNERSRLRRESEHNELFXK
B X Bk

HLA-DP #:[H - 1 1s3077,1s9277535 1 HLA-
DQ FEH E#Y rs7453920, rs28567 18 3 VU7 45 il 3
A0 47 Y9 £F 4 Hardy-Weinberg it 1% - fiif %2 £ (P
{543 514 0.846,0.616,0.873 F1 0.864)

HLA-DP 3£ R F () rs3077 Fl rs9277535 Y78 5
HE R R GRS B 1 0 A S8 N HE S0 04 R e XU
(P<0.001), BAYEREAY 7R TR AR % WO 48 2
ARDBE . g G5 s RS - Rk SF N R e, 5485
153077 B A4l F GG FEHBUAH L #5417 rs3077 A8 5%
FEPIAY GAJAA B A B S50 0 XU I 1 177%
(J8% OR= 2.77,95% CI.
213 ~361); i Xf F

Fb, #5 1~4 A e B8 55 07 3 PR > A % 28 B 3000 1Y
AU b 25388 T 138% (%% OR=2.38,95%CIL:1.74~
3.27), HLBE H5H7 fe b 5007 3 DSB8 550 1
05 AR 2 B T J 5] e S O R (P jase=1.19x1071)
(Table 5) .
23 SESHSH

FATHE— 25 LIRS | 4 2 R3S F I8 S0 S
SRR T BAEBRL BT HLA-DP 11 13077 Al
rs9277535 1 3 PR AU 7E 45 W 41 P 58 S0 1 OB, %
2 AL B SR Y OQ IR AE A5 20 v A I A 22
5 (5 RERE P>0.10) (Table 6)

3o #

A 5T R I AR AS 14 i 491 %k BRI 50 15 3, 7
831 f5il'F F s 191 1 573 451 ft B £ Pk ko R e R
T HLA-DP Fl HLA-DQ 3£ R () 4 A Z 2 M 5
(rs3077,1s9277535,rs7453920 I rs2856718)5 [k
T3 DU L e S0 s ARG 22 ] 18 S BB - BF 9 435 2R
FW]  HLA-DP 3£ X _F 9 1rs3077 Fl 159277535 1] LA
2 V0 SR 4 A XU B R 3 S L AT

Table 4 Genotypes of HLA-DP and HLA-DQ polymorphisms and cervical cancer risk

Case group(n=831)

Control group(n=573)

1s9277535, S #5i GG Genotypes N 7 N 7 OR(95%CIy* P
PR AL RIAMAR L, #E HLA-DP 153077
i GAJAA A2 5 HE R GG 237 29.08 286 49.91 1.00 (reference)
g e AR 9 L 1 GA 453 55.58 239 4171 2.67(2.02~3.53) 3.92x10"
' AA 125 15.34 48 8.38 1.83(1.47~2.27)  4.02x10°®
T 66% (4 % OR = GA/AA 2.77(2.13~3.61) 3.73x10%
1.66,95% CI:1.25~2.20), HLA-DP 19277535
{3 HLA-DQ 3t A | iy GG 179 22.43 176 32.12 1.00 (reference)
12856718 Fl 157453920 GA 409 51.25 264 48.18 1.49(1.10~2.02)  9.32x10°
o AA 210 26.32 108 19.71 1.42(1.19~1.70)  1.13x10"
22 5 A R RS 58N GA/AA 1.66(1.25~2.20) 4.83x10"
TS BUE R R B HLA-DQ 152856718
716 i & ek (P> AA 219 27.97 177 31.55 1.00 (reference)
0.05) (Table 4). GA 408 52.11 278 49.55 1.17(0.83~1.50) 459x101
A GG 156 19.92 106 18.89 1.01(0.84~1.21)  9.44x10°
22 ERBREHER GGIGA 1.09(0.83~1.44)  5.29x10"!
WRAE AL ITE HLA-DO 157453920
BT E rs3077-A, GG 574 71.93 435 75.92 1.00 (reference)
1$9277535-A K fi B 4 GA 196 24.56 129 2251 0.99(0.73~1.32)  9.20x10""
N . AA 28 351 9 1.57 1.91(0.82~4.47)  1.36x10""
(P, S 0 A e GA/AA 1.08(0.81~1.44)  6.19x10"

5 A5 R B A R AR
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* Adjusted by age,smoking, menopausal status,family history of cancer and parity.
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Table 5 Cumulative effects of variant alleles and cervical cancer susceptibility

Number of variant alleles * C?iisg;(;l)lp Cor(lil:é;g;;)up OR(95%Cl) OR(95%CI)* Pt
Combined rs3077-A and rs9277535-A
0 114(14.45) 147(26.82) 1.00 1.00
1 152(19.26) 130(23.72) 1.51(1.07~2.12) 1.73(1.16~2.59) 7.36x107
2 304(38.53) 175(31.93) 2.24(1.65~3.05) 2.42(1.69~3.47) 1.59x10°
3~4 219(27.76) 96(17.52) 2.94(2.09~4.14) 3.50(2.34~5.22) 8.79x1071°
Trend P=1.19x10™"
0 114(14.45) 147(26.82) 1.00 1.00
1~4 675(85.55) 401(73.18) 2.17(1.65~2.85) 2.38(1.74~3.27) 8.32x10°*
* Variant alleles means carrying rs3077-A allele and rs9277535-A allele;
" Adjusted by age,smoking ,menopausal status,family history of cancer and parity;
¢ Cochran-Armitage test for trend.
Table 6 Stratified analysis on HLA-DP (rs3077 and rs9277535) and cervical cancer risk
Variables rs3077 (GA/AA vs. GG) rs9277535 (GA/AA vs. GG)
case group control group  OR(95%CI)* P case group control group  OR(95%CI)* P
Age(years) 0.756 0.887
<52 375/160 179/176 2.59(1.85~3.62) 410/115 238/103 1.64(1.14~2.37)
>52 203/77 108/110  2.82(1.86~4.29) 209/64 134/73 1.71(1.10~2.67)
Menopausal status 0.485 0.483
Premenopause 284/116 93/98 2.90(1.97~3.48) 308/83 122/57 1.86(1.22~2.86)
Natural menopause 236/99 172/166 2.47(1.74~3.50) 245/84 217/109 1.52(1.05~2.20)
Family history of cancer 0.454 0.586
Yes 131/52 41/34  2.06(1.21~3.63) 152/33 54/23 1.95(1.08~3.65)
No 418/150 249/231 2.59(1.98~3.20) 427/131 288/141 1.62(1.22~2.11)

* Adjusted by age,smoking, menopausal status,family history of cancer and parity ;

b P for Heterogeneity test.
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1s9277535 #£7E LD (D'=1,R>=1), X — &5 S ik — H40F
SET HLA-DP X2 8 5008 £ 8 1 38 4% B 8% X I
It HLIA UL MG 22 S5 R ATTRY 23 2 40 i R B
HLA-DP 1) rs3077 1 19277535 ) 3k P 7Y 15 4% 37 41
s T M 22 S IR UE T AR i Ak
YI2E T bR B2 08 F I AR e v

i bprid, AT EAE TR T RHEA
ST T, BB XT38k | TR E G HLIX
e H AT B i RE R P L FR AT A BF 5 45 SR R
HLA-DP £ [H I rs3077AA 4 Fl rs9277535AA %!
B PR T b R S A R AU, H X —
S5 1 Ty B AR R AT BE T BA S B Y P AT SR
F T T 0 JC B P AR YRI5 04 A BH A 7 5 Y
YOI RE R HRE , TR E I A T i — 2 1
5o WA, % 13 HLA 43 178 HPV il 2B Ji 38 52 il
WRFEIE BRI AR, AN RE HE— AP R I Rk R Y st
et ) 5 HPV R (AR DM BT 5% 25 F s Sy B 400
i e HPV HF 22 B 11 i i N RS2 (AR B8 A3 R T X5
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