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@ OE: H SOHASMNE A /N T RNA (small interfering RNA, siRNA) XF AR AL T-bet K %3k K Ty
BEMR, )71k WITIEG 4 4% siRNA(siRNA-1 (siRNA-2 siRNA-3 J siRNA-co) , IR U IAIEFL Yk M A0E . 544 /548 h
WG e 5 4 A, SR FH RT-PCR 735K U 40 A T-bet mRINA (#4101 i 38 ; i I0¢ G 258 M B0 ( ELISA ) J7 v 500 48 i 1 338 9 v
L4 7 TFN-y 7K bk 0 20 55 AT K L 1A 252 A ( ECV304 ) 3% Sk il bk I 41 i %t ECV304 358 i i HIVE . &%
B YL )E 48h e it RT-PCR (A 7R siRNA-1  siRNA-2 Fll siRNA-3 %% YL J5 () bk I 40 T T-bet & 25400 1 2 4351 4
(72.50 £1.01)% . (5.40 £0.63)% F1(30.90 £0.90) % , L siRNA-1 %% Y% J5 (7 3k EL 40 T-bet 2235 I /E 3 (P <
0.05) , H:AHAI 1358 1L4 AKCFf i, 11 IFN-y B7K-F 5 (P <0.05) , siRNA-1 % L bk I 240 B X A K o 725 1A 12 200
(ECV304) 3458 (Al /E K T siRNA-2 J% siRNA-3, g5 siRNA 7] 47 54006 bk I 40 T-bet 3 BRI 2235, DT Ay 2
— WY sIRNA FEROAE Guyeiif 32 v o B T S A0 3006 JE Rl
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Study on the expression of T-bet on human lymphocytes inhibited by specific siRNA
ZHANG Wei', LI Bao-jin', YI Yuan-xue', WU Li-xuan', LIU Xiao-ping', TAO Jian-ping’ (' Department of Hepatobiliary
Laparoscopy Surgery, Shenzhen Hospital, Peking University, Shenzhen 518036, Guangdong Province; >Department of Microbiology, Zhong-
shan Medical College, Sun Yet-sen University, Guangzhou 510080, China)

Abstract: Objective To investigate the expression of T-bet on human lymphocytes inhibited by siRNA.
Methods Four different siRNAs (siRNA-1, siRNA-2, siRNA-3, and siRNA-co) were designed and synthysized
and transfected into freshly isolated human lymphocytes with cationic liposome. The changes of T-bet mRNA
levels were determined by semi-quantitative RT-PCR at 48 h after transfection. IL-4 and IFN-vy cytokine levels
were assayed by ELISA. The proliferation of ECV304 co-cultured with T lymphocyte by cck-8 assay was deter-
mined. Results Different siRNA showed different reduction in T-bet expression. At 48 h after transfection,
the degrees of reduction with siRNA-1, siRNA-2, and siRNA-3 were (72.50 +1.01) %, (5.40 £0.63)% ,
and (30.90 £0.90) % , respectively as compared with those of the control (P <0.05). siRNA-1 was the most
efficient. The results of semi-quantitative RT-PCR assay indicated T-bet mRNA levels were inhibited after trans-
fection. IL-4 cytokine level in the transfection group was higher than that in the control group, but IFN-vy cyto-
kine level in the transfection group was lower than that in the control group. The proliferation level of ECV304
co-cultured with T lymphocyte transfected with siRNA-1 group was higher than that of siRNA-2 group and siRNA-
3 group. Conclusion Three different siRNAs could reduce the expression of T-bet and the T-bet mRNA level.
siRNA may be useful for further study on graft-versus-host disease after allogeneic transplantation.
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Th2 20 B %454 ¢, Thl 400 25 5 e e HE s
FWAT 53 Th2 7= Az i A DR mT 4| Th 3544, T 14
Thl 3K i HE % 2 0z, DA A Bl T 8 57 B8 A f 928 T
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pressed in T cells) /2B T T-box FGEAH BIAE 54 T,
TEFEVEHL 63K T Thl 40, /R Thl Rf 5 1 5% 5% K+
AEIE S IFN-y (97725, 78 Thl 41 (0 434k e %5 o i
PEROPE R o 6 DL B BE, FRAT5% bl i/ T4
RNA i %% 5% [ F T-bet, AT 43 Th 2 il 5 75 i
25, Ak The 20 A iy =26 93] Th 45 2 B HEF 2
N, 75 G i 52, DA 4 T B8 AR ) Bt 15 399 ( GrafT-
Versus-Host Disease, GVHD) [{) &4 . K& .

1 #REFE

1.1 ##

/NI T B BTN VY 2R 28 /], RPMITI640 35 37 3L [ 3

[# GIBCO 7/~ ], Lipofectamine 2000 4 3% [E Gibco 2y & F2 L. X
S & H Fermantas 24 /], PCR 3077 & A Jb st ik %8
o/ AR e ] A =9 W P I R S RS | I <3/ BN Nk )
43 B S I B RYIE R e ] L TL-4 Al TFN-y ELLSA 350 &0 A
1% B Diaclone 2\ 7] ; CCK-8 2y H AR [F{ A5 r ™= il o
1.2 F&%
1.2.1 siRNA it 548 HR % GeneBank A ik B 41 jfd
T-bet FE[K ( GenelD 30009) £ 1741, k4 Elbashir 45 ) siRNA
BB SR TTHEHCT 3 ¢ siRNA(siRNA-1 siRNA-2 siRNA-
3) , FAE TS B R AR 8 3 R T BRAE H S5 19 siRNA-2, 323
BEHL B £ %F B8 ( siRNA-co ) , Al i Silencer siRNA Construction
Kit 7 B0 SR VR 5 g (AR AMe SRk A A siRNA, siRNA J7 51
W,

siRNA-1: (iE X 4%) 5'-GCAUAUCUUUACUUUCCAATT-3",
()2 4#) 5'-UUGGAAAGUAAAGAUAUGCGT-3"; siRNA-2; (i
S4%)5'-GGAAGUUUCAUUUGGGAAATT-3", ()2 X4) 5'-UUU-
CCCAAAUGAAACUUCCTG-3'; siRNA-3: ( iE X 4£) 5'- GC-
CAAAGGAUUCCGGGAGATT 3", () X #k) 5'- UCUCCCG-
GAAUCCUUUGGCTT -3; siRNA-co: (iF ¥ 4 ) 5'-GACUAUCU-
UAUCUUCUCAATT-3", ( J& X %) 5'-UUGAGAAGAUAAGAU-
AGUCGT-3', th ¥+ 35 il 25 B AR A "5 il
1.2.2 AR JE bk EL 40 B B o 15 45 B 5 30 44 ft JF Ak 1ML D2
(18 ~40) % HyHNH AR R S2B60 6 G o 78 TG A1 T UM
MUFE I ZEHTEE , A EL40 23 254,800 x g #0510 min,
MG i I PBMC 42, & 37 °C 5% CO, M FIEE 5
FERPEEFE 2 h 5, BRI REANAR . 5 B 2 32 00 R 75 40 e
B P AR R 1 x 10°ml ™ ' 4RSER IR
1.2.3 [RS8 5 41505041 3 41,5000k siRNA-1
(YA siRNA-1 58 1R G 4) (siRNA-2 2] (4%
BN siRNA-2 5 15 BT {A 52 &) siRNA-3 41 (5% Je i fm A
siRNA-3 S8 FIRE A1) 5 6 AL 2 21, 73 51 K control 21 (25
X BB 2, %% ge B AN in siRNA 5% g 53 44 ) | Bl AL B3 4 X 1R
(siRNA-co SRS RIAR A1) -

BEYVRT 2 b 53 1 3R 0 9 40 o R C I T
RPMI1640 $5353E, A 6 FLEG IR M P, LA ECh 1 x 10°,
#4% Lipofectamine 2000 % 435 6 A0 B % Y bk U 40 i , B 4L
JIA siRNA 100 pmol, JgBifA 5 pl, #% 4% 4 h J5 BEG 40 Mo ) &

BT 10% R4 M py 55 R A vh 4k 25 35, %04 48 h J5 Ik
SR AP AT AT
1.2.4  JEEN SRS TIREABAERE TR
DURE BT AE B T Ik L 20 i v ) Jo ok 2 G i 32, AT TR A
Lipofectamine 2000 %% 443051 £ 44 iUk pEGFP (A S 45 % {47 )
L2 W N DN SR 0 TR Gl WD -7 i A i R L
AN (BT F AT S A% x 100) ),
1.2.5 i RT-PCR 5% T-bet 2K mRNA 97251k
EEYLIS 48 h, B4R 1 x 108 4i i, # B8 Total RNA Tsolation
System 5 £ Y FRAETE e BN AR S. RNA, afiad M-MLV 4%
SR G AT B RNA 1RG5, A iU cDNA 3 i 2 B il
N (PCR) Y1 H IR 7 Bre WMAR RN RT 724 5 pl,
10 x PCR buffer 5 pl,MgCL 1.5 mmol/L, FiiF514) 1 wl, FiiFE5]
Y1 wl,Tag i 1 wl,dNTP 2 pl, & RNA f/K % 50 pl, /M
2044795 °C 2 min;95 °C 30 5,56 C 45 5,72 °C 45 5,332 4~
PEFR ;72 °C 10 min, WREOME T-bet 1 GAPDH ZE: [ PCR $"1%
P B 43 02 307 bp #1301 bp, Lk GAPDH N2 8, R4
B PCR 7=4iE i 1. 5% RS eplise e vk . fa Uk AR5 , B
BEW AR 73 BT 4L (Dolphin-DOC, 3 [E] Wealtec 23] ) X #E 1 |
FIB AT HEATHH I ) Dolphin 43 B 4 I 1 K BE AR, ¥ 2%
FEAC IR BEAH 5 HXT R GAPDH Ji¢ A 1) WU AB A R iZ FE 4 T-bet
mRNA [{AHX & SR 51 H siRNA 6% J5 1 96k B 40 i %o 36 T-
bet JLH IR, HREAXWT,

siRNA %5 J5 ik L 40 L T-bet JLH AU = 1 — (%%
Yy siRNA 41 T-bet mRNA [ A%} /28 0 B2 T-bet mRNA 11y
HHXF ) x 100%
1.2.6 ELISA LA Z0 [ W b TFN-y F TL-4 ¥R e
£E siRNA $43% 48 h J5 i itk [ 4 B 55 5% 1 75, F A ELISA %
R U IFN-y i IL4 &6,
1.2.7  #RESARBERT NG bk PO A ( ECV304 ) 30 i £ FH A 6
WK BRI A R A (ECV304) PR A 1 x 10° ml ™"
A ) 55Uy siRNA-1 ,siRNA-2  siRNA-3  siRNA-co 7 ik B2 48 g
KA Y siRNA (70K EL AT (LB 5 20 Saa 2l ) #4 1010 #Esk
FLIR A 557 24 h, R 5k e 40 R & 5535 19 ECV304 40 1F
25 N R, AR5 AR 5 CCK-8 385 &5 136 W1 5 J5 5 I 22 450 nm
W EHE [ D (450) ]I _E 34 98k B0 A0 i e NS ik 9 2 4 i
(ECV304 ) S5 i 4m i E

MEANHEXT ECV304 HE5E IR = (25 (AT IR4] A {H -
S A {H) /2SI RTIBL Al x 100%
1.3 #FELHE

FH SPSS B AIAL B BB L) & =5 32w, 3 AL B4 ] 22
SR N R TT 2200, PIEELII 22 5 R ) o K

2 #R

2.1 SPREA PO G EE
TEH 30 24 fEFR MR L O3, HUAM ) 126 AT bk O 200 L 4 5 5 0
Fio AYESJG £ W HE ek 0 5 U AN A (97 £2.5) % .
2.2 FRRAAASFEAREEE T RO MR
Lipofectamine 2000 5| &4 Bt pEGFP %44 T 4t 48 h
JEAEDEG WAMEE T MEIOE (B 1) B R Ky 35.2%



5513 3 w2 AE /NT U RNA RRS PRI LA T-bet ZIB RIS 1293

A ()
A Fi#: pEGFP #: 3k & 4 )8 7T ; B: i 42 pEGFP 25 43k € 4m Ji
48 h &
B 1 SENEH pEGFP /548 h FHIMBM  ( x20)

2.3 *¥%% RT-PCR ;&2 T-bet & K #9374 &

WRELANAZ: siRNA £6 345 48h, A4 4> B AE 1 x 10 *4~40
Jf1 34T RT-PCR 463, R [A] siRNA Xif T-bet 3 P 3¢ 3 541 11 4
FHANEE 2 7%, siRNA £6% 48 h J5, siRNA-1 .siRNA-2  siRNA-3
2 T-bet Fih 2 B M ], FEAM &I F 43510 Hy (72.50 £1.01) % |
(5.40 £0.63)% F1(30.90 £0.90) % , 525 (4 %} #1841 ( control
) R HA B EME2E S (P<0.05) , Hrfr, siRNA-1 25 1
VERI %, 5 siRNA2 41 siRNA-3 M A B EHE R
(P<0.01),

1000 bp—
500 bp— [l

300 bp—
100 bp—

el — GAPDH 307 bp

1000 bp—
500 bp—|
300 bp—|
100 bp—

A JfiAs pEGFP # ek & fm JL 77 ; B: i 42 pEGFP %% 4 3k & m fig,

48 h ;5

M: #rfe; 1 @B, 2, siRNA-co; 3; siRNA-1; 4;siRNA-2;

5: siRNA-3

B2 FFE RT-PCR #&ilF /5 48 h T-bet mRNA 7k F 251k

2.4 #empg Lk b IFN-y fo L4 0 &%

LRI 1,5 siRNA-1 41 (RNA 21) 46 fifd b3 rh 14 K
P TXHRAL (P <0.05) , i TFN-y 7K AR T35 B 20 (P <
0.05)

«—T-bet 301 bp

®1 MREEREERABREF IFN-y 0 IL4 KF(n=6,x x5)
AU LFN-y #JE (pg/ml) IFN-y(OD {#) 1L-4 #J% (pg/ml) IL-4(OD {§)
XTHAZL  347.50£6.92 1.807 £0.036  9.39+1.06  0.186 +0.021
siRNA-1 4] 295.77 +5.96° 1.538 £0.031% 12.83 +1.21° 0.254 +0.0242
siRNA-2 41 329.42 +£5.58 1.713£0.029 10.15+1.31  0.201 +0.026
siRNA-3 4 315.77 +5.38 1.624£0.028 10.51 £1.57  0.218 £0.031

a: P<0.05, 5 s parbax

2.5 e miasT ARF R A K 20 fe (ECV304 ) 204 45
TR 64 A
HEERE 3 7% AESEH 10 10 BF, 55 % siRNA-1 34 B 20 iy
ECV304 458 N H 2 8 (24.54 +1.36) % , . ECV304 4 {4
FE M EINE B 55, 55 9% siRNA-2 bk [0 41 ffd 5% % siRNA-3
kLA s g siRNA-co bk L0 20 i AT A 55 2 siRNA (14 1 40

ML) 28 AT L (P <0.05) .

il

siRNA siRNA—co siRNA-1 siRNA—2 siRNA—3
B3 % siRNA kB3t ECV304 20 A8 58 f ] ) 2=

30 F

25 F

ECV304

3 g

1986 4F Mosmann %[6: /B CDA ™ T 40 43 WA i)
AP F R S RE T BE AR [R5 H 4 Thl A
Th2 2 ASTERE, Thl FEE48M TL-12, FK Ky Thl 4 g
T, 2 5400 %002 ; Th2 T840 114 IL-5 \1L-6 | IL-
10 &% IL-13 %5, F& & Th2 %40 ja 7, A 51 i e
g7 IEHHUAN Thl/ Th2 4iHE4ERR%5 3h 5 P4, Thi
1 Th2 20 I 75 5 1) G S INE 8 B AH R 7 58 A 28 X
WVEH . L4 Al IL-10 F 9 Th W2 SR, i IFN-y
AL Th ANMLAYIETE S . Saggi' S5 1B E B MR
J2 37 B ZE o v % B Th 750 441 i R - i 3 15 1 42 R
Th2 AIGH A F R 238 B AR 35, T 78 Go 328 1 52 Fisf )
SEAFSZ A, AL I A 0 5k o Thl 7811 Th2 784 241 fifg A
TR XS 7K A2 Ak 1T i 2™ 2B HE e SO B S e i 52 1)
FEJEA G 02T UE L) Th2 78015 3
YIS R G T 52, e e TL4 3 R B B A0
FPEAF 35 B 1) S K 5 7R % e 2 rp i A s T4 i IL-2
IFN-y ZZ 24|, Th2 FmFE A BY T A B Al i 37 , 5
SILEITZE TS Thl AN 7R, RAIASNSE
1Y Th2 RIH A AT 5 3L B BE R AE, 7 Th2 AU
R AT A SO AR A EE R GVHD iy kA

T-bet & Szabo' "' 25 % P () —F Thl 455 (%4 7 A
T AHBEIE 42 1 Thl 40 i (9% Ak, 375 5 7= 4 TFN-y
2 Thl AI4HHL 7, [R5 (L BB AL (5 Th2 20 g [a] Thi (1)
g TR T-bet AJ 4 S b 3455 ThO 41 i 1] Thl fi4 43
b, 2 %) Thl/Th2 % #e i ¥ 5 1E F. T-bet AN 4% i
Thl 2 fE AR A0 N F IFN-y (9238, M 53| Th2
OH R AE PR S PR T TL4 e

RNA T3 ( RNAinterference , RNAi ) J& % — B X 5%
RNA J751 5 AMURS AN b, o 5 2 48 TR R P 51 1
SE R 22 35 6 25 22 B3 4y o 58 4 A, B3k R
2R, RNAL AR & R AUR AN AKTIF R T 5
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B BRI R MR T ] o AN TAE G 25 0 S n i
BT il R 3Z 1, siRNA 75 S I P 43t T 55 5% 5 ro e
Mo ILTEBE A FFE 403k, 7 345 11K RNAL 7 i 7E
L PRIA YT T B 38 2o i i A e iR e 42 i LU o
RNAi £ L7 27 JbRE 27 | 40 H Az 40 27 TG P B g
2RCERIEGTATU TR 2E AR N A N QAR DG R 5T A
FH RNA 334697 SARS #24Lszmbi#2 ™ LovetT-Racke
21T RNAT FRTTER T-bet FPIAYT £ & PR 1L
95, 7R T-bet &K AT VE A YT Thl 240 M BT A 5 50
(5 . Bachmann 2517 137 F RNA T80 11 156 40
Jil KG-1 i) T-bet ZEPERIT T T-bet DK B 76 /L 7] g 24
TE I IAL56 S B 0 AR DG 1Y Thl BI40 oA 1= . FoAi]
PRSNGSR siRNA | 78 B B AR A 5 T 5 e
P EEL 200 i X0 25 SO X bR EL 40 . T-beet i PR 55 AT RE 1Y
s, TR siRNA 7ERS AR S s oh VR FH AN 3L

AT T EE FFR RSN BRI 3 2% siRNA (siR-
NA-1 siRNA-2  siRNA-3) i &2 ig Joit 442 % 2% bk [ 44 i
J& , T-bet (1) 23K BP0 0% A T A A, Ho siRNA-2
I T-bet BAMEIVE AR . FUL)5 48 h ()2 &=
RT-PCR #4637 siRNA-1 2H (1) T-bet 35 41461
FREON 2 B 9 IR (P < 0.05) , R ] siRNA W] 7£
mRNA K] T-bet 3£ F255 , B[ T-bet mRNA
ANEFROLAY siRNA JE R ULERVE AR, o T ik— 2
YA Tt FRATT4E X siRNA-2 BE3F 354 Bk T BaEML
B X BE siRNA-co , iXFf 5 siRNA-2 BRS¢ 4= —3K
{EFFIBEHLIY siRNA-co 7E 3Z & 73 F 7K F-F1 mRNA 7K
FHTC T-bet FEHVUERVE A, BIE T siRNA 4 S 095
DUTERAE FHAEAE P 9 S . Se i A P FRA T[] st
177 Bpali g B e A B4l siIRNA 55 Yt i o FR 5256
25 T HR A ¥ 70 S 2 B0 i 4 R 2 B ) 45 7] 2 04 I o
ol siRNA JCHA W (99 dlVE o % 4% siRNA-1 J5 48 h
B ELISA A6 2 7 40 Bt b 37 Hh 40 B R 7 14 KSF
FXF BT IEN-y KPR T XS AR . 59 A RATTX Ik
EE4 200 A X A% i Bk P9 Bz 40 ( ECV304 ) 41 ikl /6 i 2
TR, 4% B I oR 6 e siRNA 436k B 40 it X ECV304
S 3 2 P 400 T B R 2 Y siRNA A 3k 2 40 1 7Y
PIHIAE AR, o 4% e siRNA-T 96k B 40 it 400 il 4
FaAR R 4

ZE LTIk, ARWF T K AR S 5 BY T-bet JE PR 4
Sk siRNA 8 0 g B AR A S G bk Al J5 , vl e S
PEIIE T-bet B35, T T-bet J& A & ThO [ Thl
AL BN 2, IS ALY T k40 rE GVHD [ %
A R E AR, R AR RS, T-bet 5 [H 45 5+
P£ siRNA 7585 H G 8 i 32 S B A b 1 0 Bii ia O
TAT ST ERE T 1 JE %

SE Lk
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