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1.651, 95%CI = 1.107 —2.461, P =0.014) ,$75 1243327 {37 15 CC K& = %A RE 4t 1) S5 A T Al
LAY AR UG AT RS T L5 JR AR M 285 % 1) 5 S RE TR 8 5 C 28 5 e DRI 7 {0 85 v A B X B 2
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[ Abstract | Objective To investigate the genetic association of 2 tag single nucleotide polymorphisms
(tagSNP) of suppressor of cytokine signaling 1 (SOCS1) gene, 15243327 and rs33932899 with the risk of
pulmonary tuberculosis in the people of Yi ethnic minority living in Liangshan, Sichuan Province. Methods

A total of 188 patients of Yi nationality with pulmonary tuberculosis and 229 Yi healthy people were enrolled in
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this study. Their blood samples were collected during March 2015 and June 2016 in Liangshan Yi Autonomous
Prefecture. Two tagSNP polymorphisms were analyzed by gene sequencing, and the genotype and allele
frequency between pulmonary tuberculosis group and healthy control group were determined by Chi square
test. Results Both rs243327 and 153393289 showed no deviation from Hardy-Weinberg equilibrium ( HWE)
in either the case or the control. The results showed that there was a significant correlation between rs243327
polymorphism and pulmonary tuberculosis, and the frequency of CC genotype was higher in pulmonary
tuberculosis patients than healthy control (CC »s CT: OR=1.611, 95% CI. 1.058 ~2.453, P =0.026; CC
vs CT+TT: OR=1.651,95%CI. 1.107 ~2.461, P =0.014), indicating that CC carriers of rs243327 may
increase the risk of pulmonary tuberculosis in Yi people, and had genetic susceptibility of tuberculosis.
Meanwhile, the frequency of C allele was also higher in the patients than the healthy control (C vs T: OR =
1.516, 95% CI. 1. 089 ~2. 109, P =0.013), and C allele might be susceptible allele for pulmonary
tuberculosis. While there was no significant correlation between rs33932899 polymorphism and pulmonary
tuberculosis (GG vs CG: OR=1.148, 95%CI. 0.762 ~1.731, P =0.436; GG vs CC; OR=2.184, 95%
Cl. 0.874 ~5.454, P=0.088; GG vs CG+CC; OR=1.229, 95% CI. 0.875 ~1.928, P =0.193; G vs
C: OR=1.290, 95%CI: 0.932 ~1.785, P =0.124). This indicated that 1s33932899 was not associated
with the susceptibility of pulmonary tuberculosis. Conclusion  1s243327 polymorphism may be associated
with the occurrence and development of pulmonary tuberculosis in the Liangshan Yi population.

[ Key words ] pulmonary tuberculosis; suppressor of cytokine signaling 1; single nucleotide

polymorphisms; genetic association; Yi ethnic minority

http: //aammt. tmmu. edu. cn

Supported by the General Program of National Natural Science Foundation of China (81371760) and the Major Project of National Infectious Diseases of China
(20137X10003006-003-002 ). Corresponding author: Deng Shaoli, E-mail ;dengsl072@ yahoo. com. cn

ZERLIR = 85 4% 00 BoFF B ( Mycobacterium tubercu-
losis, MTB ) J&&Z 5 |2 i) 1% Y PP , I LA 45 2% (pul-
monary tuberculosis, PTB) & R & W, 5 80% ~90% |
ERYA 173 NH K MTB & ge35 HAUH I1/10 (1)
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SALE S T 1 (suppressor of cytokine signalingl ,
SOCS1 ) J&: MTB J2YL s 1 3= g 200 e w90 1 40 e PR
5 S i — A 5. SOCS1 LR FEMigs % &
A1 JE AR K S L 4G Rk s e
22 SRR 0T S 13 Sl il 2 A% N v AR P M 25 4% .
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1.2 P 4a DNA 323K

RN FRK A1 2 mL/ ], EDTA HUEE, FETR 2],
BT -20 CUKFETRAT o T A bR AS v Bz fan m] 20 RS
BRI RIFEB AT, 4% B4 1 55 [ ZH DNA
$E IO & (TIANGEN A7, A6 50) #4E 45 p 4 HUCEE A
2 DNA, 4 Nanodrop ND1000 ( ThermoFisher Scientific
Az SE D) KN DNA B FI2f i )5, BT - 80 Tk
G-

1.3 SNP 4#

FIH primer 6. 0 2 AF 51T rs243327 (133932899 P
ML PCR P74 51 ) (15243327 E{ir5149):5"-TCTTGG-
GACCTGATTTGCCC-3', T % 5] ¥: 5'-CGGTCAGCAG-
AATCCACACT-3", PCR 7= K J&F 480 bp; rs33932899
Ei51% .5 -GCGAAATAAGAGCCCGTGCCT-3", 5]
¥ .5'-CCCTGGTTGTTGTAGCAGCT-3", PCR F=¥) K B
510 bp) . FrA 519035 b SHEERE 1L

PCR B W ARFL A 50 L, &4 2 x 15™ Mix
(MCLAB Inc, £ [H)25 pL, . FiEal ¥ (Hk B K
10 pmol/pL) & 1 pL, 5P 41 DNA 1 pL, W3 K
22 uL, K Touch Down PCR ¥ # J71. 7£ 98 C itk
7 4 min PFETE, 5Tk 98 CFAE1E 10 s, 1B ki
BEM 59 CREZE 50 °C,72 °CFEfd 15 s (3 10 M
W BAMERRE 1 °C) ARG FREAT 20 DMEIRY 98 C
T 10 s ZEPE,55 CF 15 s i kA1 72 CF 15 s fEfifi,
WIGAET2 CRIER S min, firfy PCR 478 7= ¥y 1 H
ABI 3730XL il J54% ( Applied Biosystems , 3¢ [F ) B 221l
J¥, Chromas JE [H J§ 31 43 #7 3K fF X rs243327
rs33932899 P37 5 EA 7 A PRI AR P AR 132
1.4 Soit oM

TH BN 25 % B8 T A R N IR 2 rs243327
rs33932899 WA A~ o fd A S D] AU AR 47 &R A, R
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2H 2 R F AP 2 5, R T xR 6 4 DT At 4 2 £ e
X L 1) 5 DR B A3 A 2 454 M-I A SR X A
M IR R G, AR A F Logistic [BH 7347
T LML (OR) 1 95% Rl {5 X [A] ( CT) W AH e
KB K E o = 0. 05, B A7 £dl ¥R Al SPSS19. 0 it
B (SPSS Inc, SE[E) #4734 o
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R b 1922 5 5R R G, 235 51 ¢ I o L o e AR Al 4%
W s B 55 AR I TOAH PR (P =0.139 3% 1) (H 5%
B A R R A M (P =0.035,P =
0.009,2 1) , 3 A G5 W AH B R AL Il 6 1 s 240 it
BT MTB G558 F7, HLAE UiT L i DR SR S L, W A
INEER T INAC TR A R g i T
2.2 L Sk A B 45 A 41 R X PR 4 1243327
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iz I v %o 188 1 ifi 25 4% £8 38 1 229 {571 {gke e Xof
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P aniE 2 fr UL, rs33932899 f77E G—C &M%, 7
i 235 4% A R gt R ) HE AL v, 243327 A3/ gk, Jik R 78 43 A
i 2 Frn ,1s33932899 v sS LR B 43 A1 3% 3 s,
¥4 Hardy-Weinberg 15t f& - i A, X &7 Fir BEF 5%
N EA B REARACR ME . 1s243327 /N
B A 19. 1% 26. 4% , 55 dbSNP (4% 4 H [E b
T DU N A B /N S A 35 R R A AR 22 57 (T S84
FEH :30.5% ) o 133932899 Fe/NEA FEPR IR Fl) &
21.0% \25.5% , fH T dbSNP 5 4J 2 A UL iz 38 A ¢
- LR AT R rs33892899 /)N 45 fir K [R5 R 5K
P, ok e

F1 FRLEFRMEZBE-BRENBAZENES A OFEFBHIERFHE

13 . P AR AW BRI AFS  BIRMANERL A HIV S
(B/%) xxs wME ok [HIE(%) ) FHPE(% ) B[ 6I%(%)]  [H1%(%)]
iligEt% 2 188 121/67°  36.96 £17.32 13 76 79(42.0)" 29.90 102(54.2) 48(25.5)
BREEXTREZ] 229 124/105  37.68 +13.45 14 81 68(29.6) - - -

a:P=0.035, b:P=0.009, 5 4 B xf B LEPL B AFS Bk e & HIV . A K .98 5k 18 9%
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It o il

B 1 1rs243327 C/T EEHBIER
2 1s33932899 G/CEREHBER
2 FWLER BB A - R XT R 4 rs243327 C/T
ERESH
1s243327
241 MAF(%) HWE P {4
cC CT

Jili 5 4% 41 125 54 9 19.1 0.321
feeRR X 4] 125 87 17 26.4 0.728
Mt 250 142 26 23.2 0.338

MAF: /545 K W3R & HWE (o8- 3B 38 45 - 7

£33 RLER NBR %A - R B4 rs3393289 G/C
EEB S
133932899
451 MAF(% ) HWE P {4
GG GC cC

IligsA% 4 116 65 7 21.0 0.568
fee R X R 129 83 17 25.5 0.475
Mt 245 148 26 23.9 0.566

MAF: 5z 34 2 B R & HWE 68 3 45 -

2.3 1s243327 1533932899 5 i L f ik A BEAT 4 MK
& R e & B M

Wk 4 Fion, it oK & B, 78 15243327 {if
JIAEITEE A% 4 CC 6 PR 7Y 01 >R I 35 o it o o HR 4
(CC s CT:OR =1.611,95% CI=1.058 —2.453,P =
0.026;CC vs CT + TT:OR = 1. 651,95% CI =1.107 -
2.461,P =0.014) , 3275 1243327 CC JLPH T a] R 14
T L BT N TR 45 42 1) A XUBS: , ] e 2 et L 3 i N
L ESy AN D B ISP O X e SSp e Wi T e =
faRERT B4 (C vs T: OR = 1.516,95% CI = 1. 089 —
2.109,P =0.013) , $275% 1243327 C 28 {3 it A A g 44
TG LI A T N i 85 42 198) e A LIS , 7T BB 2 Dt L o ik
BB S5 1 10)  JREE L JE ] . 7E 133932899 v/ s Ab
GG .CG .CC HEH A A AE AL A LG 12 25 57 (GG s
CG:OR=1.148,95% CI=0.762 —1.731,P =0. 436;
GG vs CC:OR =2.184,95% CI= 0.874 —5.454 P =
0.088;GG/CG + CC: OR =1.229,95% CI =0. 875 -
1.928,P =0. 193),1s33932899 G Z&fif $L[H 5 C & fif
FE R e fili 25 4% 2 AN R X BEAH 2 RIIR A i 22 2 7
(Guvs C:OR =1.290,95% CI =0.932 —1.785,P =
0.124) ,#&7R rs33932899 v/ 15 1] fE -5 it L S5 il N il
A% R RS ToAH e o

3 g

PR IRZ AR th T B IR AL S i = A
f—Fh DNA FPAI 22540, 8 145 =AUt fepric. st
SRR IRV IE N P IR 22 S MR AR A 4R A A=
KR BB 2 G, DA IR R A
AT (HLA) F ] | A AR PTPERT SR PE B me i a1 1
(NRAMP1) JE ] B A SP110 JEH HEA R D %4k

R4 rs243327 rs33932899 5im LSRRI 1% & A KU B K BR1E S A7

SOCS1 SNP iS5 20 [ 1% ) ] TR HRZA [ B180(% ) ] x’ P OR(95% CI)

1s243327 LK Y

cC 125(66.5) 125(54.6) (&%)

CT 54(28.7) 87(38.0) 4.974 0.026 1.611(1.058 —2.453)

TT 9(4.8) 17(7.4) 2.232 0.135 1.899(0.811 —4.398)

CT +TT 63(33.5) 104(45.4) 6.094 0.014 1.651(1.107 —2.461)
& e e

C 304(80.9) 337(73.6) (&%)

T 72(19.1) 121(26.4) 6.136 0.013 1.516(1.089 —2.109)
133932899 HL [

GG 116(61.7) 129(56.4) (&%)

CG 65(34.6) 83(36.2) 0.436 0.509 1.148(0.762 —1.731)

cC 7(3.7) 17(7.4) 2.911 0.088 2.184(0.874 —5.454)

CG +CC 72(38.3) 100(43.6) 1.692 0.193 1.229(0.875 —1.928)
i

G 297(79.0) 341(74.5) (&%)

C 79(21.0) 117(25.5) 2.362 0.124 1.290(0.932 —1.785)
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(VDR) JE [ RS 7 (4 PX27 JEH T X 3Z1A& (LXR) 3
Bl T4 2 -y (IFN-y/IFNG ) J BBl Je T4 & -y Z 4K 1
(IFNGR1) JE R 45 1% SNP 5 A [a] iy X A [|) A il 45
W) R R SR AR Tk o

YT SOCST 75 fili 45 4% 28 5 A1 & it 51~ 4% 240 g A
MRS = 3R, FF e T R 4R Y T2 IL-6 \1L-12
IFN-y 45 22 Fh 41 B I+ JAK/STAT 3 % 1 {5 5 5% 5,
J& MTB JEYe sy HLAAR 1055 240 i mp o 75 240 i ] 515 3l
BB — A e 1, IF HLFRATT R A i A S 5 A ke R
miR-155 figif i # 10] VE FH SOCS1 2 545 454 . 1 53
WHTIE ESAT-6 A3 (1) MTB JE% B LA Wi 248 i 7 7~
KA G E SOCST JE AR A A58 By it 3619 . 9K
JE il SOCST KL 1Y) tagSNP B | 5 4t ( Hapmap %47
J& (dbSNP %48 13 ) 4341 FAH 5 SCHk 2 ), £ B — 3969
C/T i 5 (rs243327) "), £ F SOCS1 [ 5' 38 3 3
T X, HEN I CHT MRA SR R 74554
&V 5 (transcription factor binding site, TFBS) [ el 25 ,
e IR 7 1ICSBP[ B4 Z 45 K T 8 (interferon regu-
lation factor, IRF8) | 525 1N C 454, S HE T
ANGES P AS SOCST 3 [ (/) 3k, 5% W HLIA BT 45
KA T A e T, e 23 S5O () 356 PR 780 N X il 45 4%
SBYEMI AT + 1125G/C 47 /5, (1s33932899 ) 1™ ( fif
FSOCSI1 F[H 3"UTR, SHUAK MG IgE KF-A ) 1EN
AWFFEIR) tagSNP, I5 )5 PS5 A% 0 = & VBB = A G
B 58 4B ) B LU AR A B X 4, DA AR )
SOCS1 3 [F Mz R 2 35 E 5 Il 4 4% A A JRURG: 1) S B
Pk o AT D 1L A e B T 188 Al fifi 25 4%
SEE RN 229 1] fidt 6 HE 3, 28 00 R 2 DNA $2 K
PCR ¥4 J5 H 7% SNP 43 RURNGE 11220 07, & 81
SOCS1 £:[H Tag SNP 15243327 fif ji 45 KL K C n] GE
T L1 35 N TR 25 4% 1 & A XU, T 133932899 {3/ 5,
NS MITE =y YN £ [ Sy A Y e AN o o - B

25 EITIR A S A Bt Ll B A ) 2D B T
SOCS1 F[H 53 i T X [ tagSNP 1243327 {i 55
I 5 4% byl B SR, 7 3" il B IEIX 1Y) tagSNP
rs33932899 vy S Hligh 4% ) JBbE T i A et . Hih
TR AL 5 2%, J2 3 D 5 PR (Anme Al A=
Sz VB IR I HIV BRYLSE) 38 HAE A 25
JE WAFRATR S — 22 KA, 3 B it T 555
RAERT 15243327 C/T AEEEALXT SOCST FE R ik )
SN SRR, 20 T fff rs243327 SR C 35
DL AR Z5 A% & A= XU 1Y) SNP DR i A
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