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EE B 947 STATA 13024877 % Ak k5 R AP W M4 20 S0 3 AR (ANCA) AR R M 50 F £ (AAV) 5 BoB BB 5 9% 22 4%
HOGRIE, TR AR R A 2005 F 1 A—2018 F 12 AT/ BEHAKFHE ZHEBEERKL G AAV B (AAV 4,145 4] )=
fE B AR (SFRRLE, 216 4 ), b3 AAV LR FIES] AR A Rl EIAA0 255, AR R RR S TROMERX AL -FHiE T
M B (MPCR-HTS ) 84 77 i, s Wi 20 A AR A S AR e A A 2 7. RBERBEFRHER, S RRARAR F2ARS5
AAV B H B IEmm AR M AN, R AAV AP, Lkt 0 EELAEI0H G M (1=-2.00,P=0.04) . 4= 20 o3+ 3
(1=-2.00,P=0.04 ), % 3 84 S g 3B & M KF(1=-1.99,P=0.04) . AAV £ TT F» CC AR A T 12 K WS E 5 T A4, CT K&
B A C A5 A B R FAR T 2R, A £ 73 R 5 LA R A : ¥*=0.764,P=0.682; 15 & B : ¥°=0.064,P=0.801); AAV
BFRERRREEBAGARAE FEARMEZFHALTFELAEA: *=16.017, P=0.001 ; 12 & B : x°=14.306,
P=0003),Logistic E1VA5HMIRF, T S5 A A4 AR (OR=7.273,95%C1:1.897~28.145, x’=8.258,P=0.004) i A% (OR=4.364,95%
CI:1.060~17.961, x*=4.165,P=0.041) 9 £/ B % ; TT 2 B A A 47 A 4k A (OR=16.000,95%CI:2.558~127.925, x*=6.833,P=0.009) .
A (OR=16.000,95%CI:2.001~17.961, x*=4.165, P=0.041) 89 &1 1] % . £518 : STAT4 153024877 A W % At 5 AAV B MR
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Association between STAT4 rs3024877 single nucleotide polymorphisms and ANCA associated vasculitis
CAO Yue—qi', XUE Chao®

(1.Department of Kidney Disease and Blood Purification, The Second Hospital , Tianjin Medical University , Tianjin 300211, China;
2.Department of Nephrology , The Second Affiliated Hospital of Guangxi Medical University , Nanning 530007, China )

Abstract O bjective: To evaluate the association between STAT4 1s3024877 polymorphism and susceptibility in anti —neutrophilic
cytoplasmic antibody(ANCA ) associated vasculitis(AAV ), as well as the pathological characteristics of renal damage. Methods: A total
of 145 primary AAV patients (case group) and 216 healthy volunteers ( control group ) who visited the Second Affiliated Hospital of
Guangxi Medical University from January 2005 to December 2018 were contained. the differences of laboratory indicators between
genders and genotypes in AAV group were compared. Multiple polymerase chain reaction—high—throughput sequencing (MPCR-HTS )
method was used for genotyping to compare the distribution of genotype and allele frequencies between the two groups. The correlation
between different genotypes, alleles and the renal pathological characteristics of AAV patients was analyzed according to the renal biopsy.
Results: In case group,female patients had lower white blood cell count(1=-2.00, P=0.04) and red blood cell count(z=—2.00,P=0.04),
higher immunoglobulin M count(z=-1.99, P=0.04 ) than male patients. The distribution of TT,CC genotype and T allele frequencies in
case group was higher than that in control group,while the distribution of CT genotype and C allele frequencies was lower than that in
control group, there were no significant differences in genotype and allele distribution between the two groups (genotype: x¥*=0.764,
P =0.682;allele:x* =0.064, P =0.801). The distribution of genotype and allele frequencies in different pathological types were
statistically significant( genotype : ¥*=16.017 , P=0.001 ; allele : y*=14.306 , P=0.003 ). Logistic regression analysis showed that T
allele was the risk factor of crescent type (OR=7.273,95%CI:1.897-28.145, x*=8.258,P=0.004) and mixed type(OR=4.364,95%CI:
1.060-17.961, x*=4.165,P=0.041). T allele was the risk factor of crescent type( OR=16.000,95%CI:2.558-127.925, x*=6.833,
P=0.009) and mixed type( OR=16.000,95%CI :2.001-17.961, x*=4.165, P=0.041). Conclusion : The polymorphism of STAT4
rs 3024877 gene is not associated with the susceptibility of AAV,but has association with the pathological characteristics of renal
damage.

Key words ANCA associated vasculitis;single nucleotide polymorphism; STAT4

HEMEB BRBEARFES(81360117)
EE R M (1993-), &, BEf, ML, ARAE: LEF

»z
i

SIRE R ALK SR ; B SEE B8, E-mail:xccgh @ 126.com,



162 AEEPREER

%29

Jir R PR Hh ML A I SR A4 (anti—neutrophi
cytoplasmic antibodies, ANCA VAR A 1% 28 (ANCA
associated vasculitis, AAV) f&—Z0[55E L2 4%
AR F B RN , 28 YRR U I RE PN A2 P
MAFYEZREIRFEN IR R IR 24 . BEE BEIT /KR
P, AAV ISR R BAE LI Es, (AH L
=AM A, SFERAKEEE (GWAS) Bl
AAV WY RIEHLEIA T8 ATE , SR st 28 7E AAV
() kA R e BT s Ek I VE ], H 5 ANCA it
JEAR S P A O,

7 i T RN SR P TR 4 (signal transducer
and activator of transcription 4,STAT4) FER i
FEAN S5 Z R L A, P Z2 R0 40 i A
TFHE S5 T, s SRR B 7 B 440 it PR3- 1 B,
H AT N AN SCRRIRGE , STAT4 K (K £ ik 5k
Wiy R DG T R AE 2Bl [ B e R0 S Stk A
KB ARTE AAV IFoTE b . AR BRI AT
%I, STAT4 rs10181656 £ [H £ 5Pk 5 AAV ) &
PEAH OGO B STATA JE R A BEAE AAV &/ |
RIESEPRMEEIEN, WEHEZLY AAV it
5 5 AR 56 () STATA JE IR 5 AL, BOAS B 5% 366 B
STAT4 rs3024877 {if s FEATHFSE .
1 W&5H%
1.1 AP % P 2005 4E 1 J—2018 4F 12 H
FI P ERRAS R EBCIZ I AAV B
145 A AAV 4, ASEFRIE 2575 2018 AR5 —
Jii Chapel Hill [ Bl 8 48 fiy 25 23 1™; ANCA BHT: 5
JEUR M AAV , KEHIRZ Ky 216 447 B[] A Hcs Y
e AR I . HEBRARIE R By At R k)
Ak VE AT 9 Rl LA IRIRAS . A4
[y N =3 i e o A o o (B L i 4
(2013-KY-[E3£-040) , LRGN AXT G35 5015 TR
12 FAbk g BUERE —TOR AR M
AR/ R o SEE =B < L H R TR AMA
PPEERE . B R RGBSR . #2010 4F AAV
B S B4 2k, 43 A JR kR TR i A AR TR RN
R fL AL
1.3 A P48 DNA #25 {fi] DNA #2800 & (At
RMRAEAR A W], RAFAF S IO EE(E (A260/A280)
1.7~1.9, FiE#E>25 mg/L ) DNA [Nanodrop 2000].
14 KESA FEHSALRH MPCR-HTS ¥, 24E T
AW TARC LI )A RA R ZERE, 555 1)y
), EWE514 .5 -GAGGTTTAGGGAAAGGAGGTG
AG=3", FiE5I#:5' ~ATCCTCATAAAACAATCAC-
CACTAAACTCA-3', &5 it , R H W25 PCR ¥

56 W STAT4 rs3024877 J¥ 511 4 4% F1 He 45 1l lumina
WFSCEERH145 . (1)PCR 1A Z : DNA #itR 2 pl;
S 1wl RES I 1 pl; 2xPCRReady
Mix 15 pL;RNase—free H,0 6 pL. §' 4% . PCR {(BIO-
RAD,T100TM):98°C il ZZ ¥ 5 min;98°CAEVE 30 s,
50°CiE 2k 30 s, 72°CAEfH 30 s, 3 8 AMIGER ;98°CAE
30 5,66°CiR *k 30 s,72°CIEAH 30 s, Ft 25 NMEH;
T2°CHEfH 5 min, 4°CLRAE, HLIK , #EER[AMPure XP]
gfifk [l PCR 7=, (2)RNiIRR : 55—% PCR 7=
Y2 wL, @M P7T 519 1wl PS 514 1 pl;
2xPCR Ready Mix 15 wL;RNase—free H,O 11 plL,
PR 98 CHIAR T 5 min;94°C7EME 30 5,55°CIE k
20 s,72°CHEMH 30 s, 3 5 PDEER; 72°CEEMH 5 min,
4CIRAT  HEERIAMPure XPIEEAL IR PCR 774, HiSeq
XTen I 42 (Ilumina, SanDiego , CA )l 57117,

1.5 %3t 4@ SPSS 22.0 T 548 43 #r
Hardy—Weinberg “F-fiif LA P>0.05 i fERA 10 M
THi GERMEE ST IE S R 3, 45 B IE S A 1Y
DL s RR , PIAREARSIOE FL AR ¢ K256, ZREAR Y
8] LUECR D7 225307 s IR A 0 A B LA M(Pas, Pys)
TR, WBCR FH K-W BEAG IS o THECFER n( %)
R, LR SR 2 R sk Fisher B VI HE R 1
Logistic [0 H FH T PFAG 3L P 2 2805 15 1k B
K F,P<0.05 HERB IR L.

2 H#R

2.1 EFFA AAV A B 59 i, Lok 86 191l B
PR HLA T 1 AN 2T KO, ot R
HAT SRRk E H M KF(P<0.05), W3R 1.

R1 AAV BEHFE R, M(Ps, Prs)]
Tab 1 The data of AAV patients [xs, M( Py, P5)]

it H(n=59) 4 (n=86) 1z P
AR (%) 53.41+15.15 54.38+14.92 -039 070
Wi H (mmHg ) 134.58+25.14 80.80+15.14  -0.43 0.67
&K (mmHg) 135.0922.75 78.03211.61 -0.87 038
MAEA(YL)  75.60(66.00,113.00) 77.05(61.76,91.50) -1.90 0.06
JUBF(umol/L) — 304.00(112.00,727.00) 257.50(98.75,443.50) -1.69  0.09
FIE(x10°/L.) 8.80(6.29,11.40)  7.35(5.52,991) -2.00 0.04
LLAMMEL(x10°L) 2.90(2.37,3.90) 269(2.22,332)  -1.99 0.04
JREA (mmol/L)  15.00(5.76,25.79)  12.69(5.92,25.38) -1.25 0.1
H&EMA(gL) 28.93+7.45 30.89+5.88 -1.76  0.08
A C3(gL) 0.97(0.79,1.12) 0.92(0.81,1.09)  -0.94 035
A C4(g/L) 0.30(0.24,0.40) 0.29(0.22,0.38)  -1.00 0.32

HIEERE A G(g/L) 13.1526.65
IR A(gL)  2.36(1.71,2.90)
SRR M(g/1)  0.92(0.59,1.40)

14.86+4.92 -1.67  0.10
250(1.73,325)  -091 036
1.15(0.74,1.64) -2.00 0.05

#:1 mmHg=0.133 kPa
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22 AAVAERAE LB EIRAFLE  ZOEA
[7i] 5 PR 7 i) S 0 % H8 br 22 T RS it 2R B (B
P>0.05),% 2.

23 WA ARBAEFLELRMESA XTI

R2 AAV AEFERE KW EEIRIL B XL, M(Pas, Prs)]

(¥*=0.496,P=0.481) AAV 4 (¥*=0.252,P=0.615)%]
¥4 Hardy—Weinberg V-7 , 1 21 [A] 3L PR Y | 5537 3
PRS00 A TG I (B 22 57+ (P>0.05) , L3 3,

24 KWL EME AAV G RE 4 Logistic [M1IH

Tab 2 Comparison of laboratory indicators between genotypes in patients[x+s , M( P, P:)]

izt TT CT cC Filix P
ML (g/L) 70.45(59.00,94.40) 82.00(66.75,99.70) 72.00(60.60,101.03) 4.28 0.12
JULEF (pmol/L) 340.00(120.00,586.00) 225.00(92.50,436.00) 333.00(125.00,625.50) 4.15 0.13
FI 40 (x10°%L) 7.51(5.55,11.09) 8.11(5.87,11.03) 8.00(5.79,10.50) 0.30 0.86
ZIA M (x10°L) 2.77(2.16,3.59) 2.82(2.37,3.65) 2.63(2.27,3.40) 1.76 0.42
PR Z A (mmol/L) 17.28(8.24,28.63) 12.26(5.02,20.53) 15.06(7.82,24.98) 5.72 0.06
M (/L) 31.14+6.97 29.78+7.06 29.83+5.60 0.52 0.60
AMA C3(g/L) 0.91(0.75,0.98) 0.99(0.84,1.16) 0.87(0.75,1.09) 5.35 0.06
FME C4(g/L) 0.25(0.19,0.31) 0.31(0.24,0.38) 0.29(0.23,0.42) 4.67 0.10
RPERRE M G(g/L) 13.28(11.19,16.45) 14.57(10.29,16.74) 13.60(9.47,19.92) 0.28 0.87
G R A(g/L) 2.45(1.46,3.32) 2.46(1.70,3.08) 2.36(1.92,3.15) 0.02 0.99
G R M(g/L) 1.07(0.69,1.38) 1.13(0.70,1.48) 1.04(0.64,1.62) 0.08 0.96

*3 MAREERE EHERSHMN(%)]

Tab 3 Distribution of genotype and allele between two groups[n( % )]

He [RI R /455 AAV 4 popiskE]

LA (n=145) (n=216) g
T 32(22.1) 41(18.9) 0.764  0.682
CT 69(47.6) 112(51.9)

cC 44(30.3) 63(29.2)

T 133(45.9) 194(44.9) 0.064  0.801
C 157(54.1) 238(55.1)

MR, CCORF A 4 AN AL ) XF kb, TT . CT FE PR Y
5 AAV GBI TC K DI ¢ SR, T 5
AAV Gy HETE R (34 P>0.05), UL 4,

x4 EREEZTMS AAV By Logistic B)34y 47

Tab4 Logistic regression analysis of gene polymorphism of AAV

ﬁiﬁ@ SE. Wddxy OR 95%CI P
TT 0.111 0307 0.131 0895 0.490~1.633 0.717
CT ~0.125 0249 0254 1134 0.696~1.847 0.614
cC - - - - - -
T ~0.039 0.152 0064 0962 0.714~1.297 0.801
25 BoREARFARA FEARMESA  FH

RUYE A BRI [B] (9 70 A A Gt F2# 3 L (P=0.001),
LR TE AR B A () 2 R A G T2 X
(P=0.003), W# 5,

26 FEAHLSmmERAANE SRR
H AR &, g BRIS BN AR A Logistic 181H 43 #r

DL CZEARL R g 08, T R A AR R 15 16 I &
(P=0.004),T MRS B fEI KN ZE (P=0.041), W,
# 6.

®5 BREXBEEFEE EMERMESfN(% )]
Tab 5 Distribution of genotype and allele frequencies between

pathological types [r( % )]

HEH Y AL B
VLTS
TT CT+CC T C

Jrpkt 3(11.1) 24(88.9)  22(40.7)  32(59.3)
B R 6(66.7) 3(333)  15(83.3) 3(16.7)
TRAT 4(66.7) 2(33.3) 9(75.0) 3(25.0)
fififp Y 3(13.6) 19(86.4) 18(40.9)  26(59.1)
X 16.017 14.306

P 0.001 0.003

F 6 HNERESHREEEN Logistic BT

Tab 6 Logistic regression analysis of allele frequencies and patho—
logical types

SR HEDN BRI B S.E. Wald x> OR 95%CI P

Tws. C HHMAL 1.984 0.690 8.258 7.273 1.897~28.145 0.004

BAER 14730722 4.165 4.364 1.060~17.961 0.041
LA 0.007 0.413  0.000 1.007 0.448~2.263 0.987

277 ARABLmEERMLE DIFERECN A
i, FRE2E R Oy IR AR 58 Logistic 91 A 73 #7 , LA
CT+CC HE[H B0 2 08 TT SRyt A R B ) £ 16 [N
£ (P=0.003), TT R4 &K P % (P=0.009),
Wk,
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*7 ERESHEIELEB Logistic BRH

Tab 7 Logistic regression analysis of genotype frequencies and pathological types

PR Y S AR B S.E. Wald x* OR 95%CI P
TT vs. CT+CC B H o 2773 0.935 8.785 16.000 2.558~100.080 0.003
TRAT 2773 1.061 6.833 16.000 2.001~127.925 0.009
i {7y 0.234 0.872 0.072 1.263 0.229~6.982 0.789
3 g M7, AR T FCAB RS , B E 3 5 7T 23 W R AE

STAT4 Jj& STAT ZKIGHEE 5, E&RRN
b AR BT L B 5 45 s D AAC s | 40 i PR
AYUAEI, STATA REA T AU, VA — 4121 R il
PEFEIR Y STAT, 23k KT 4 A5 1) 25 1 90 2 Ky
DNA Z5 & H AN EZ M5, H mRNA 7658
CL B WA b 2Rk, 2 S A s 5E ok AT
LRI R T 5 A0 25 A S 45 STATS B i iR
b, i —BRALEY STATA By 2 40 MOA% , 9l s iy
STAT4 EAT RAEAEH , Z 5 AT 2 AW 1L-12 14
YI2EUI6E , 25 FAR T ANIE IR K 4RI A 2tk 4h
HOFN T 5B AHML (Th) BT EEVE 5 A1 204k, S22 Th/
Th2 rAbem) Th MIEEE%, BUEFEE R Thl 4346JF
JH) The SR, 1T Thi 20 ShE 2 I n] 75 3 & Fil
H B e , H 32 B R T JE FR A ) 2 1A
TG0, I HED , STAT4 76 AAV &4 K
R E A

AWFFE BIR A LTI STAT4S 13024877 KL £ 75
TES AAV ) B OG5 A B B S e VB
RIR A ST O I R o A 2= E WF 98 & B, STAT4
153024877 FE N Z8E 5 v El 4 B E R G415
TR (SLE) 5 J8elt: B AN, BEE TR AT LB,
STAT4 FEHEE 14 W& T 25 17 S FIX (&
1s3024866 .rs3024877 .rs3024886 ) ELA 5 SLE & i
DRI 32 e A DI PR, FE AR P 7 A % BB
I [ 41 545 78 ] (haplotype map, Hapmap ) , 71~
STATA JE P57 1 BT 2 22 285 1 53 A1 A 28 S AN [+
S PR ] ) 2 S 0 o P S e 2 S ) R [ b Ui
AHE(CHB) 9 SLE JXUBS: SNPs 451 3 AH # T MK &
(CEU) 2B B2 i ia%, 4N 13024877 H1,CEU Ny
33.1%,CHB i 44.49%" SRR 2, TR 1E B8N
TR A PRI B35 (IMN ) FR |, STAT4 13024877 -4
KGN 5 BEERA G, i STAT4 1s3024908 Ay
RIS A TE AAV 20 R BRAH )45 22 53, H AA FE[H
TR Y5 P 1 RS PR 21181

AAV EPERNE UL, YRR B Y R I,
R A AP B R RN A T AAV B E /I
BRI, AT 012 5 ANCA fY7=A4:, S48
DNA | HPbr 20 i ORE 2R 1 4 25, A S 2 B Y

P BRI AL IR 25, X 46y Jo s RS2 900 o
SRR AP R, S 0P R0 3 BAT R AR, S
PGB N LI R S S YTIRUA AL, BB
22 DLIRBE BT H A /INBR P 28120, 83 R A
i PR (B4 PR I PR ) 2 R 22 S B0 Ty
THREREME o Jry kb B TS RS, 3 AR B i 5
P B DO RE A TR (ERRBRIG YT 5 D RE R
SRS U S IR — A T R W Z 1], T
WG Fe 2 , HE R A AR LR BT I 3 P27y
KL R —FENE T X 5, AT K
PR, AN R PR ) R S BE PRI A 4 T oA [ g B2 B4 ]
O 22 A GEVT 5 S A ST R B, AT
LRI €, AR B IR T Sk AR R A

(RS0 R 22, IR 35 AL R A 7 B GG . i

PERERLT | 548 Al 45 FE A RS TT o H AR R A

RRfERN R . FIREERIR , B 2485 2

SO AR R A K i A, T A BT A TP R B

AR B BRI TS, 03 I PRAR ISR 2 24, A1 %)

MRAIRIF A BRI A , X I ARG YT S T

AL

JET Bk, IR STAT4 13024877 JE A

ZEME AAV GG, 5B E AR

TIFFAE IR, X T il RIGT T A — 2 B4 T 3 3, 13

M TASEIAE A B RUN, RS KA & LAy

FIRARIIGE . 6T STAT4 FEJAE I A B g iy

AN, L AR S A B AAV

A ORI R, IR BE 22 R N SR

A g R P B A CHE N 7, 3285 AAV 23R 7KF-

S E K
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