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ARG BIRE EE STAT4A EFE mRNA fimiEr IL-12, IFN-y
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[#8Z] HY  WF5 SLE B3 STATA (33K 5 Mg h 4R 5 1L-12, IFN-y BCHR, T ENTE SLE
ERRPEER SR BRI SRR, Jrik A QPCR A &3 I o STAT4 k. 1N ELISA J7ik
R I # St B4 5 SLE B M 1L-12, TIFN - v f/KF. ra £ %0k Plink 1.06 & SPSS16.0 #4F#4 7458
TR, &5 (1) SLE #5 A STAT4 mRNA MM ik B m FIEE XA (P<0.01), STAT4 kK5 SLEDAI
T MIEM R (r=0.385, P<0.05); (2) 1s10181656 G &5 2K H9 2745 5 STAT4 mRNA A 3K K TH & 4 6
(3) SLE 4 IFN-r . IL-12 &HETIE#H A (P<0.01); IFN-r . IL-12 &4t 5 SLEDAI iF4r 2 1EAHE (P<0.05) ;
(4) STAT4 mRNA A5 IFN-vy (r=0.335, P<0.05) . IL-12 (r=0.401, P<0.05) &EIEME, SHAIE
R SEIG BIRARIEIE 2158 (r=0471, P<0.000) . KiEB (r=0.552, P=0.000) . ¥KEXK (r=0311, P=
0.014) . 'FiE (r=0247, P=0.042) . MEIE (r=0.256, P=0.0037) MIEMHLE (P<0.05) . &5 (1)
SLE &+ STAT4 JE K B3R K T3 = 91 5 SLE BTG s 3¢, AT RAVE S WS 1% 16 sh itk s e b5 5 (2)
SLE M IFN=-~ | 1L-12 S% E 23k, 1 H 5 SLEDAI ¥E4r 2 IFAHSE, IFN-vy . IL-12 0] LIVE R HIW SLE $5%
TSNS TEPR. STATA X} IL-12, IFN-y BYREA EAEER, EREACE FIE IL-12, IFN- vy 8
mRNA fFEIE.
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The Expression Levels of STAT4 mRNA and Serum Levels of
IL-12 and IFN- v in Patients with Systemic Lupus
Erythematosus

YANG Xiao - lei, DENG Dan - qi
(Dept.of Dermatology, The 2nd Affliated Hospital of Kunming Medical University,
Kunming Yunnan 650101, China)

[ Abstract] Objective To investigate the STAT4 mRNA expression levels, the serum levels of IL-12 and
IFN- v in peripheral blood of patients and normal individuals, and to explore its possible role in the pathogenesis of
SLE. Methods STAT4 expression of SLE patients and normal controls were analyzed with QPCR technique. ELISA
was applied to determine the serum levels of IFN- vy and IL-12. The data were analyzed with the Plink 1.06 software
and spss 16.0. Results 1.The expression levels of STAT4 mRNA of SLE patients were significantly higher than
those of control groups (P <0.01) . There was a correlation between STAT4 and SLEDAI (r=0.385, P<
0.05) .2. The G-allele of rs10181656 increased the expression of STAT4 mRNA. 3. The serum levels of IFN- vy and
IL-12 of SLE patients were significantly higher than those of normal controls (P <0.01) . The serum levels of
IFN-+y and IL-12 were positively correlated to SLEDAI (P <0.05) . 4.The expression levels of STAT4mRNA
showed a positive correlation with IFN-r  (r=0.335, P=0.009) and I1L-12 (r=0.401, P=0.002) , and
showed a positive correlation with serositis, hematological, kidney damage and butterfly rash ( P <0.05)
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Conclusions 1. The expression levels of STAT4 mRNA of SLE increase and correlate with SLEDAT , so the

expression levels of STAT4 might be used as a referential indicator, suggesting STAT4 may play a role in
development of SLE and correlate with the severity of SLE. 2. The serum levels of I[FN-r and IL-12 increase, and
show a positive correlation with SLEDAI, suggesting that IFN-r, IL-12 may be as parameters of SLE activity.
According to the mRNA expression levels of STAT4 associated with IFN—r and I1.-12, we conclude that STAT4 may

have active effect on IFN-r and IL-12 in the gene level. STAT4 may regulate IFN—-r, IL-12 and enhance the mRNA

expression of the two cytokines.
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REGPELIIERHE  (systemic lupus erythematosus,
SLE) J&H S-S0, Db RIE o h &
PRAG DRI PSS 48 AU . IR A A I TR
FEAE, B3 o B A BT BT AR (antinuclear
antibody, ANA) RWRERMZF B GPEMELE
RG24 B SLE 22— A B 50iEh, A8
i AL, FHRIBNAME 25 SLE
W, A RIBFFEUEE S SLE A1 A i B> 42 200 i
W IL-2, IFN-vy, TNF-oa #l IL-12 4 i s /e,
B2 £ 508 YAEW] T SLE H 1L-12, TNF-a,
IFN-y SERIBIKCETHET, XL REKP] T SLE
Hh A 2% I A L DR I 4% T BB AE SLE 119 &0 Fii 2
FRB| IR, 1L-12 &—F HAT 2R A Y247
PER) G IR R, B nT 2 Pt AR 2 41 A
FeAs, HOE AR SRR IAAE NK 400, e T
B 402 1H AY IL-12R, £/ JAK/STAT 4% [
N 5 S, IR SCE S NK 4iH FTEfL T
Y TEN-y YR, 345 000 200 R 1) 440 2 2
PRI AL T 40 ) B4 (E I E 2 2F Th 4R AL i 2R
il TFN= y J2 K R AR B 40 i I8
ENRTHEMME—R R, TFN-y FEHEE
T RS AHART NK Aiffd™ 2, e T A5 T 4
PR TE R AN . IFN- v BAAHUREE . s
P MR e, T A S 455 B TFN- v 244,
IFN- v 45 A 0G HZ R JAK/STAT # . &
AWREEREN, THRFESEBELE RGN0
B FE PN RRAKEEE BT, 1-12 585
RERGEHIREYIME, IS HRIEHE RN K
A= R kRO R A Y B 9 B R STAT4 3 R Y
RS10181656 5 SLE #H¢, A h— K BRgmAs FF
EE AR A, RS — R Ry
G, WS A, NS LA 55 DNA
RBL X R B e g A HLAG R T S R A SR T
RTIRE. R LT RE YA A s, R ]
AT S M L D g A 2 1 B PE R, (HO2 R
I8 FT RE A I A2 B — R By Rt 3
HE— 25t 5 X I DK T 68 114 5% M K B 4 i 1R

15 STATA FE [N 2Z 6] 19 56 5 S AT =22 18] B9 AH F A
RETR SR A S e PE g i SR 3R L. DU AT
FEARAGEATT.

1 5%

1.1 ##

1.1.1 BRASRIRE  ARIEEIE R R, BT e
XI5k B R BRI A5 ks B B K s 7 X
B R 2008 4 1 H & 2010 4= 12 A4ERE K 1]
MR 1997 4E € E X w2 (ACR) 1T/ SLE
SPHAREIZWY SLE SB35 (389 f4i) , XFREZE M IE
WK BCE T R R 112802 T8 SLE filE &
G EBOR I . FREORE— . = =90k
JE P Te SLE . Hipi A 378 i, 5 41
B, 4337, Bhh 1:82, FH (3210 +
10.04) 2. IEHXFEEZH 389 A, W 46 i, 4 343
B, Bl 1:7.5, FH 2741£1390) %, 5
3 f51) 2L A6 PR 1) R AR W8 A B A5 TR TC B 2 2 R
(P>0.05) . IGRFERHRE « (1) RIMAT, 3
b [a) BT RS S, eSS IHAEAE A LY
FEIR . ME G TR R A s (2) SFATAHOCSE IR
ERAT . BT IES X OB H . ORI .
R AT | /IMEH IR . ANA FIPT ds—-DNA Hrik
BRI . ENA BUARERGIN . AMAKI . M4 R 5%
PELLBERAE TG 5540 (SLEDAD Wi 14
EETINI=RM

1.1.2 FERF QPCR #: H AYFE R STATS )
K1) RNAprep pure I FEAS G RNA F2EUR
& (KARAEAL) 52)Quant cDNAZE —5E -5 Rk 55 &
( R A4k );3) oK & BE (7 );RNase H
(Invitrogen ) ;4 )Taq PCR Master Mix ( K#RA:4k);5)
RealmasterMix (SYBR Green) (K#EA 1L );6) 514
(Invitrogen ). RNA $EHGRH]:1) 2T 4HARHHL s 2) 3
fift W RL;3) 2% & M RW1;4) Uk RW;5)
RNase—free ddH,0 (3% ) ;6 )RNase—free W& [fi#1:CR2
7 )RNase—free 1 JEFECS ;8)DNase I (1 500 U);9)
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2% P % RDD; 10 )RNase—free ddH,0 (& 3£ ):11)
RNase—free B.00% (1.5 mL); 12 )RNase—free WWEEE
cDNA 55 — & & M i | :1)Quant reverse
Transcriptase 2 )oligo (dT)15(10 wM) 3)Random (10
wM) 4)10 x RT mix 5)RNase—free ddH20 6) 4l
dANTP (2.5 mM each) PCR:1)ddH,0 (KARAAk);2)
2*per master mix ( KAR 424K ) Qper:1)ddH20 ( AR A=
1€ )2)2.5%RealMasterMix/20*SYBR solution ( K AR 4=
fb). 1L-12 5IFN - vy Byl : A 1L-12 ELISA i
Ala (RBUREEY TREARAA) AN IFN - vy
ELISA 177 &  GRBURRKAE TAARAFD .

1.2 Fik

PEIHME K (SLE #8251 1 5 % B4 50
B, HH Ry 50 i SLE #4517 T Sequenom
SNP JE[N 73 RISEED) , RAREA MBI 5 mIL 593048
H, NS CRCEAFRIPIEE DTA 7K 0.4 mL (BLiEsH
S EDTA, ZERIFER ., BE O <40 il 2R 5 i 6 S
N

QPCR H RNAprep pure ML RNA $2HGAF]
S4B RNA, Agilent2100 ¥ RNA 45 . Quant
cDNA 2 —HE5 iR & S 55 i eDNA. it
qPCR Jr i STAT4 Ji PR 789 {51 25 I 20 i1
KZESE.

D RS Y75 : STAT4-F:CAGTGAAA-
GCCATCTCGGAGGA; STAT4-R:TGTAGTCTCGC -
AGGATGTCAGC; GAPDHF:GGTCTCCTCTGACTT-
CAACA; GAPDHF: GGTCTCCTCTGACTTCAACA.

2) PCR MR R I 1.

1 PCRRMEZR

Tab. 1 PCR reaction conditions

Moo [t
Btk 10.75 uL.
2.5*RealMasterMix/20*SYBR solution 11.25 uL.
EiEs 14 (10uM) 1ul
TG 1# (10uM) 1ul
Bt 1ul
RN 25 ul
3) PCR JMAAFUIT

95°C 2 min

95°C 10s 40 Fi1 5

61C 30 {

70C 455

ELISA 20 & e 47 3¢ v 1L-12, TFN-r B9
E. RN I CurveExpert].3, ARAEARMES
W I OD {HZ2 AR EMZE, SRS ARPE RIS & (1)
OD {H7EZ N2 T3 H A A 1L-12, IFN-r 75

=
EEN

1.3 FitESH

FEDR ) AHO E iETVE K T Bt B
ACT RFEFEH AN E R, CT & HERY =Pk
FNUE BE AT & T E A SR, B4 CT(H 515
RS IR ¥ DUBCR X BOR S A OE. ACT = H 3L
CT1H - NS CTH. 18 ] SDS2.1 B/ Fxif s
R i 2S5 5 AT 400, BRI R CT {E,
ACT {5 mRNA RiFEER LR, DIHBHERH
CT EIE NS I CTHME N ACT (H, Fs M
[a] %t REREAS Y ACT HAE I A ACT {H, VA 2-A Act
{EEAACEE B BE R AT Rk . SR 2Z I L
JFN SLE S8 253 43I PR 3R 90 RN S 30 5 s 1 AH ek
FHASAE ST, IEA AR Pearson AHGHE
3. SLE (9 AN [A] L [H Y STAT4 5 [ mRNA
FIKIE, R ek

2 &R

2.1 RNA I

211 B2 RNAZELN AR 2
RNA, £ ND1000 4366 T A260/A280 LA
TE 1.7 ~2.1 ZIa], WER 0.2 ~0.4 ug/pl, FFE5K

IREK.
2.1.2 2 RNA ZEMER0EN RNA EREGRER

SLE BEFIEH A RNA L BUIEEEERE H gk, AT
ZENW 18 s, 28 s P&k, UL THEHUA RNA 9
SEHEEPE, RNA SEBTCREAR, T LA 2 )5 R SE 50 Y
BOR, R P, EERS RNA B HLYKE.

2.2 PCREIHEMZER

N2 GAPDH JE[H A Kz STAT4 JE K 5 | il i
fthsk . P e (2 ~5), SEmEOEE Rk
] GAPDH ., STAT4 ¥ 347 Wy () f5 k. o 5 i
M2 A 3G th £ mT LUE H =00 R S .

SLE £ 1 IE # %) B 2H STAT4 JE X mRNA (1)
FIBKEHe#E . SLE B2 3% STAT4mRNA A X #5355
wETIERH, GIrEHR SLE 4 MIEw 4 s
BEZER (P=0.022), ZRHAGIE LUK
6 Fi/s.

2.3 SLE H#& STAT4 EFE mRNA BRiEKES

SLEDAI F24r B b

1E SLE B i, STAT4 BYE B (0.071 +
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0.024) ; 5 50 5 A SLEDAI ‘E3 54y (22.38 +
5.134) ZI[EBIEFSE (r=0.396, P=0.002), 11
K 7 .
2.4 IMiEH IFN-y . IL-12 IRIE
2.4.1 SLE AFMIEFEHAS IFN-y 1 IL-12 K F
SLE ZHFNIE 20 IFN=y ZKF53 508 (504.11 +
133.76) PG/mL. (226.93 +52.00) PG/mL, H &
BEHEZSA B EM, P<00l. SLE 4 fIEH
U TL-12 K450 (765.09 +226.24) PG/mL,
(156.92 +78.24) PG/mL, H & 2%F HA BEE
P<0.01 (%3) .
2.4.2 IFN-y. IL_12 5§ SLE &R iEs ERHEX
PR N I R R B . M 6 SE I = FE AR i
SLEDAI #F43#5ifE, 50 9] SLE 5 A B)°F-4 SLEDAT
PEOrN (2238 £5.134) . £t Pearson FEMES MY,
SLE % 4 i IFN—y K. IL-12 K E 5
SLEDAI 43 2 [a] LA M 51 (& 8. Kl
9 .
2.4.3 STAT4 EE mRNA Ri& 7K F 5 IFN-r,
IL-12 B9t £ Pearson AHEVE 4T, SLE &
# STAT4 F:[H mRNA £k & (0.071+0.024) 54k
J&Ifit IFN-~v B 7K F (P <0.000 1), W& 10.
IL-12 (A IEMSE (P=0.001), WL 11.
2.5 STAT4 EE mRNA Rix/kF5 SLE B&E&

AR R BRI X 1E

7 SLE f#  STAT4 3E[H mRNA Rk
WILHE (r=0471, P=0.000) . kil (r=
0.552, P=0.000) % (r=0.311, P=0.014) .
B E (r=0.247, P=0.042) . MEME (r=
0.256, P=0.0037) BIFAHE, W3 4 PR,
2.6 rs10181656G Z A E FE 5 STAT4 EE mR-

NA RIZEHXER

YEHU T Z R T RNA 19 50 14 SLE 3% i
50 ] 1TE X RE, BT 110181656 A [) 35 PR 78U 1 i
F%, MRILEES R 2 41 (CC 415 GG+CG 41)
2R R GC+CG 4L B H i & T CC 41,
(GG+CG: 42%, CC: 8%, P=0.004), W&l 12 ff
. [AIEE AT IR 2 4 EN A (CC 45 GG+CG 4l)
i mRNA fOFekTR, 4 (K56, 2 470 STAT4 R
mRNA £ L& (CC 41 0.0054 +0.012; GG+CG
20 0.1155 £0.207) Z A BFEESE (P=0.017),
WKl 13 s,

SLE & —Fh WLy B Bt Tk TaE
WAL, St B N IEZ IR N R
A, WTFHURGREERT DhREEGL 2B E R g
RAEPERAS. WFFCUER, BN 775 RiR T RES:
5 A SR VR AR . JAK/STAT {5542 2
4k Ras 122 Ja I X —EE AN H 555 T8
. TEfE SRS ML RGN (signal transducer
and activator of transcription, STAT) ZZJ% Y4 i 51
W, R IL-12 PTG A9 STAT4 & BN N 7
Th1/Th2 [ 53AJRE S PRI R IR 5 | A 1 45 Fh 9 SiE P
P b B R EENAER. 1995 4R RIS 1 1M fE
V53 STAT4 WML & AL R M 8+ IL-12, P
JEb SR P IFN2 o/ B, 1L-23 7] 3% STATA4.
{H IL-12 /58 STATA ARl BaE . 24 1L-12
SN 2RSS, IL-12R RAETEAL, s
ZARER R A E RIS (janus kinase, JAK)
(JAK2 #1TYK2) , 4k Zik{5 55 24 g2

%2 SLEAFMEFAM STAT4 EE mRNA M REE (Xxs)
Tab. 2 The relative expression of STAT4 mRNA in SLE group and control group (X +s)

A GAPDH Ct {341  STAT4 Ct{EEIE  ACT A ACT 2-A5CT STATAmRNA AHN Fik
95 16120 -S4 (8 13.513 25.503 11.99 0 1 0.071 +0.024
1B A EE 14.656 29.605 14.948 2.957 0.128 0.011 + 0.061

#3 HEMFEPIFN-y ., IL-12 KFE (Xzs)
Tab. 3 The serum levels of IFN- vy and IL-12 in each group (X =5)

5l n IFN- v (PG/mL) IL-12 (PG/mL)

X HEZH 50 226.93 + 52.00 156.92 + 78.24

S 2l 50 504.11 +133.76™ 765.09 + 226.24™

53t A, "P<0.01.
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%4 STAT4A ZEE mRNA RiEKFEE SLE BEEIEARFREMAXE (X+9)
Tab. 4 The correlation between the expression levels of STAT4 mRNA and the clinical types of SLE (X +59)

* STAT4mRNA r P

KT R 0.0778 £0.191 0.036 0.402
WEIE L1 3 0.0731+0.188 0.471 0.000
R 597 0.0752 +0.185 0.552 0.000
PR 0.0177 +0.041 0311 0.014
(EEiE 0.0625 = 0.155 0.247 0.042
IEFE R 0.0723 + 0.459 0.063 0.333
LR 0.0754 +0.177 0.256 0.037
Pt 4 0.0991 +0.552 0.031 0.425

i)

E 1 RNA HEkE
Fig. 1 RNA electrophoresis figure

L

B2 K3 GAPDH EEAMEHL
Fig. 2 The dissociation curve of the internal control
GAPDH

B3 KM% GAPDH ERE 1G4k
Fig. 3 The amplication curve of the internal control
GAPDH

B4 STAT4 EEAMFEHL
Fig. 4 The dissociation curve of STAT4

B 5 STAT4 EE ¥ sk
Fig. 5 The amplication curve of STAT4
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0.0200 -
T
SLE 41 B *

5 SLE 41 kb4, "P<0.05.

Bl 6 SLE BEHESEEIRA STATAMRNA RiAKTFEH
A

Fig. 6 Comparison of the relative expression levels

of STAT4 mRNA between SLE group and

control group
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Ji P9 B R E X T A R L S B RR AL, 4k ARk
“HEE LT FHSEY SH2 S5HIRI(E S 401 STATS B
A, IR e JAKs /B B R 0%, I& 4
STAT4 FRARRE A, TE AL RIVE — R AKRMATE X o %
JE, SRR HAR S DNA FERES, iR
BRI S0 TL-12 i p35 A1 pd0 WAL . A=
FRIEDLT,  TL-12 0] fy [ A AR 5 40 i = A=
G o R SR R IR 7E NK 40, S5 4K T F1 B
AR R A IL-12R, £/ ik JAK/STAT i#&4%
A RS, RS IAT NK 4iFniEfe T
YA TFN=y (IR, SR AS0N £ A0 0 4 e
PRI T i Y 384 5 542 1 Th 4 4% fk i
PRV, G RGBT AR SE 2 A
BIEP T S5, X Gg Y 5L N AN EE
5 T AR, XT T ML IE B S T e Y R A —
Al SRR, SLE BB IR AT i D - ) 2%
WAy, BRGNS, TS —&R
I RE S H , IXAE SLE f & HIL ] o & 15 5 B A
H

EHRI T SLE B E S it X R STATS J
K mRNA KB B 22 5, 45 R o HAE B
P B TR, B AT HEWT, STAT4 JE[H mRNA
Fik 5 SLE X — % =22 (8] AH B S, 0 1 4
STAT4 () mRNA )ik i 5 SLEDAT 143 % G Ik
AT, RIURIEA R, WA SLE 415 1F
R B AHER) TEN=r 19 & DA K TL-12 ) &t
FEW 5 STAT4 ) mRNA 1) ik 5 DL ) SLEDAI
B AT A 0BT, R BLAE SLE & IFN—r
&R IL-12 SR MRS, JFH Y STAT4
B mRNA )33k 5 A & SLEDAT R4 3 il GE AH 56
KER. WAMREREN, THRBFEEER
Gk 2T BER A B I R IR KO B BT
IL-12 5 A B RE RGP VMG, JF2 50
PEB 9 & A AR M. R IIE— 25 I0IE T STAT4
LR R IR MY b THE AR T 0 i W o TS A
ML T SLE &4, kA, SLEDAI &—MR
U HbPEANY SLE BB F 15 16 S 485, STAT4 &
IR IA K5 IL-12, IFN-r B IEAEE, 38R
STAT4 AJREXT IL-12. IFN-r F3E3k 47 EAH IR 5 1E
F, AIREESL UK L yE#S 1L-12, IFN-r R4 F
H mRNA 3Rk, SZEAKTI T STAT4 FER B3
KK SLE B & RA A M, 2Rk
SLE % STAT4 ) mRNA 135k S L1 5 |
KB 07 . M5 . EHE I A OE A
x

KT STATA FE K L2 25k 55 95 HH Ok i 7 i

i, TEMFIE o & BLAY— 2 5 B A S Y SNP
FEANL T STATA FEHPH =N & T, BisEAR
WG LA SNP i, (f145 1s10181656) . &L
FFFEUE B N 7 Rl 1 a5 4 B D) A T il B — ik
R A: Z R 0, BB AEASIR] 1R 7K1 52 i 35 R 1
ik, QSRR ZIRTRRL . mRNA fih &
BIPRRCR A, RS9 BRI & 75 F 58 R il i

BRI (D) WS TR R R HA
MA@ W TFmEARESR; 3)

N AR R DR 500 i 56 F STAT4 JE[K SNP
5 mRNA PR A PEE A okl b
iM% 110181656 BEMS M STAT4 K[ mRNA (1)
FiEE, N TIEBERER N STATS ZLH mRNA
B FIk, SCIASE T rs10181656 A~ [ 5L K 78 4 955
5] STAT4 F:[H mRNA [FRR 2T, 4558 k8 CC
FER I GC+CG FERFIL ) STAT4 FE[ mRNA
W RiEBEZEARFZES, bl N
rs10181656G i i 28 AR HE /1 T STAT4 K& [ mRNA
Bk, HEDX L SNP ] GE 5% i 5L ] 4 BT 1) i
TR, A FBRAE.

M2, SLE J&H Z 0 R 52 S 800 0% Ul he
RAR) H B e, EHEUR AMM T SLE &%
SATA4 FiKK R THE . IFN-y 2 STAT4 i7"
A B TR A R, T IL-12 AE N BEE S SA-
TA4 BEFRAL TG AL AN 7, TFN-~ | IL-12 7£
SLE & & EmaTtm, nTRe e 5 i
Z AT

AWFFREE UL T STAT4 RN & T2 Ak
AIRESLIN | STAT4 FEH By FRE, NiZS5 T SLE
PR B A RN R, AR U B ML A T S —
R

(5% 3]
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