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[# E] B&: BitAFTRIT TGFR1shRNA Xt 293 41 TCFR1 HE£EM THER, AR AR LR LM
BT ERGEEAREMAKIE, 5% 433 KR TCFR1 £ A mRNA F5, it & REW 3 & TCFRIshRNA A1
TCFR1 £EMREINE AR A RA TR B, FH RPN 4 025 R 41 434 B8, 8 8 AR 2 40 B 5 e 293
M, HEYLSS 24 .48 7072 h AR IR, BER L BB T MEZ TR, RATEE & PCR K1 TCFR! B EE X H
BB THEER, &R REDHETRE, W RHELE 24 .48 7172 h TCFRIshRNA Frhidl MRS AR IR E
HHEFFHERRARN, Z FRNEEERE LR BTN KL E R PCR MY /5 293 415 TGFRImRNA %
ik, 5545 24 48 #1172 h TGFRIshRNA R4 TGFRImRNA Fik &3 B E M TR (P <0.01) , HER T
B MKUGE R, 2378 97.2% 97. 1% F1 67.7% o %L : A FRIEH BT8R 1TH TGFR1shRNA ¥4 3 293 4 f5
24 48 172 h TGFR1shRNA ¥ B2 T TCFR1 REK K, HER TR KR E A —F H i BHRBiE
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The interference effect of TGF@1 short hairpin RNA on the
expression of TGFB1 in 293 cells
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[Abstract] Aim:The effects of RNA interference on TGFB1 gene in 293 cells through TGFB1shRNAs
designed by my own were investigated in order to provide the foundation and evidence of a potential siR-
NA therapy of fibrotic diseases. Methods: Three 21-nucleotides shRNA targeting the TGF31 mRNA se-
quence were designed by myself. Then to construct the green fluorescence plasmid DNA of expressing
TGFB1 shRNA and TGFBI fusion genes and identified it. To determine the effect of these shRNAs, the
positive plasmid vectors of TGFB1 were transfected into 293 cells with the aid of lipofectamin, besides u-
sing negative and empty vectors were treated as above as controls. After 24,48 and 72 hours, the prelimi-
nary effect was evaluated with green fluorescence microscope, and then fluorescent quantitation PCR was
used to detect the expression of TGFB1 gene at mRNA level. Moreover, calculating the efficiency of RNA
interference. Results: Observing 293 cells by the green fluorescence microscope. Fluorescence intensity
decreased in the TGFB1 shRNA plasmid groups compared with the negative plasmid groups at 24,48 and
72 hours after transfection. Fluorescence was not observed in the null plasmid groups. Detecting the ex-

pression of TGFB1 gene at mRNA level with fluorescent quantitation PCR. the TGFB1 gene expression
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was highly knocking down in the groups of TGFB1 shRNA plasmid compared with groups of negative plas-
mid at 24,48 and 72 hours after transfection( P <0.01), and their efficiency of RNA interference re-
duced by degree following times, were 97.2% ,97. 1% and 67. 7% respectively. Conclusion:the results

suggested that the TGFR1 shRNAs designed by my own can interfere the expreesion of TGFB1 gene effi-

ciently at 24, 48 and 72 hours after transfection and the efficiency of RNA interference reduced by degree

following times.
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LT YRR AR B P TS DU S DR A — i 2
AR, 25 TR N S BURLT 40 M & U TR H (AL
HEE N VE R S0 HZ R EE O SR T
(ECM) 388 0in s 350 56 5 e A g U /L LA % & 3R I o il
I I B8 T SO S A, 7 A AT AE ARy
WA, HAE K E T Bl (transforming growth factor
beta 1, TGFBL) J& —Fh 2 50 i 40 g I, R fig 1l
20 B A T A 2ok B S RN SRR, A R R IR IR R
YL R B0 R, RNA T4 (RNA inter-
ference , RNAI) /& 5B & BLA) — Fh A R BT H A, &
4% RNA (double strain RNA, dsRNA) # {44 Dicer
BEI 2 19 ~ 22nt 1/ B 1 490 RNA (small inter-
fering RNA, siRNA) ,siRNA ¥ LBk & & 4 (RNA-
induced silencing complex , RISC) &% B 45 [7] J§ /T 3
i) mRNA, B & G 3R R i 2 R s ikl
RNA THEA & B R S f sk, BF R 517,
25 TF IR, i Ly B AR R F 50 26 R S RE Y — b 2
B, AR BT TGFRIshRNA,
W HAE A MUK F-xt TCRBL s i il 1 T, A fa
BRI TGFB1 B 4R A R HLHIFT T HeRt
1 #MR57%

1.1 ##

FH5R 4 & F RNA (short hairpin RNA, shRNA)
BRI 2 FORLEA R KIAHFIE E. coli DHSau
RILBFRAM TR A A AR, &R G %L -
vitrogen 23 F) Il ¥ 4 58 s ANIR'E 293 4ty B mg K
FA ) LTS 7 547 s MEM 353800 Gibeo 22
B 77l AR AR LTS O Corning 23 B) 7 s B 0 AR
RITC A B R TR AR BUR M &  Thermoseript RT 35
" & . TRNzol iR 7| X g R {&K lipofectamine 2000 Jy In-
vitrogen 2 & 7= i ; SYBR Green %3 5E & PCR R 7
& Toyobo A Fl ™ o

transforming growth factor beta 1; RNA interference;

293cell

1.2 Fik

(1)TGFBIshRNA it . A K% E B
A bl NCBI $4 218 53 K Bl TGFB1 2 A #) mRNA
53, FF) A Ambion 2 8 B0 T 6 X8R 51 £
shRNA, i & 4 3 4 )% 51 A WY1 (5’-AACCAAG-
GAGACGGAATACAG-3') . WY2 ( 5’-AAAGGGCT-
CAACACCTGCACA-3") Fl WY3 (5'-AAGGGCTAC-
CATGCCAACTTC-3") , & J5 & k& NCBI W ¥ 3 17
Blast [EJ{§ 7514387 , LARIE shRNA T3 A W7 5 B
ek, ARFFTBTTR Y shRNA FfARB 0T A
pGenesil-1 FURL K (& RADZ AR IEEH GFP
FPa0An U6 JR 8 ) , BivA 2k BT RO Em 3 &
shRNA J# %1 WY-1.2.3 FIK R TGFR1 % FH ¥ 31,
FAKR TGFBIshRNA [ 4 2% i 2% A ik A2 I fd 3 4F
W TR AR BRA R A B, 44 8 A8 R 1 BH
kL (AR i shRNA SHEEIE T3, AN &7 A 2
TR FIa Bk (B 1 -2) , % b AR R IR
JHFFH E. coli DHSo DAEARAFANY 38, FHIE i 2h
JG %38 Invitrogen 23 W] W FF 4 7 o

Q) MasEsE  ARRE 293 4 T & R 5
3 10% Fi 4 4 1 7% /9 MEM 8532 K RO B AR K, F
HYLRT H R T 6 LR LI A R MEM 855
BFe Rl R R B 85% ~ 90% J& FF R it
T \

(3) BAifhE  FIH Invitrogen 23 &) ) BSLo A
BI85 2 FORAR BOR R &, 15 7= AR AE UL il 48
TGFB1shRNA Sk | BHE BRI A2 Bk o

(4) %54 shRNA % 293 4 545y iR TG-
FR1shRNA ORI 4H | BH 1 BRI 2 F 2 Bk 4 3 K
4, A KA H ISR 40 M B RV AS TR) (BB 4 S5 24 .48
72 h) X43R 3 ANEA, 35 9 A4, BALIE 6
FLARAE ; 55 Y it R 7 lipofectamine2000 7= 13 HE #
18, 5% 4R & W B & 4 lipofectamine2000 8 wl/fL .
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AHRLBURL 4 pg/FL . TC I WS T Hi A MEM 5 5% 1K
500 pL/fL;nkESEER )G 37 CALBE 5 h, ARG UEIR
FEAR, A TE 35 7 FE RS2 55 o

(5) RN RHMBEMRETHIR Y5 24 48
72 h A EFFAET RS AHE, B TFOCEMEE
TS A AR TGFRL JE K TR

(6) 36 B PCR LK TGFR1 % FH 7F 293
R FEKE O RNA B9425, A TRNzol
ESTHR B A B RNA, 3R 48504 oL BT A g
VR B VKR I VR B Al EE 2B, @51
WA B KR TCFRL K B-actin [y 5 H 7 51 8
11 GenBank 3k45 , 51 #)i% 1145 & 5 % XA Ml Primer
Premier 4 3 {Fiit, BAREE 55 % : TGFR1 it
g4 5'-AGGCGG TGCTCGCTTTGT-3', FiiEg|4y 5'-
TCCCGAATG TCTGACGTATTGA-3'; B-actin |- i 51
1. 5" -CCATCGTCCACCGCAAAT-3', FifFg|4y. 5
-GCTCGCTCCAACCGACT-3', BI¥& mss i b A=
TIBHEARAH. @FOLE &R A 84S RAL(RT-
QT-PCR) , ¥t AR & HA Bk, HHEXE
FEE—%% cDNA, B LI cDNA AR #E17 PCR &
Mo B F : Master buffer 12. 5 wL(Master buffer
J843 K SYBR Green 1,Taq B .dNTP £ k7% )Y Pas-
sive Reference 1 fili€ & PCR buffer) ,B-actin 5|#)5,
TGFR1 5[4 1 wL RNase-free water 15.5 wL cDNA 1
wl, 7£ ABI 7500 % & PCR {¥ k4% L1 F £ % PCR
P18 HAE M 95 °C 5 min, Z51E 95 C 30 s, 1Bk 56
C 30 s, FEfH 68 °C 30 s,3L 30 MEHR, FAHERME
2 AL IS 3 IKFEISE R PCR RO, 45 R
3WPHME. AELE R AR E & AACT 8,356
SR FEE B B T B A B BT R B PCR BN IR K
BA{EEFB(E CT, AR A AR & B =2 7“8
TR,

TGF {1 shRNA [Feki4il

Btk oL 41

(DG R SPSS 13.0 GLit# b4t
SO B BB L, x £ s TR, E 2 1R A ¢
K%, N ZE AR B IR R 7 2004, B PR R K
HEBUN o =0. 05,

2 &R

2.1 TGFRIshRNA [ %0 BA 14 B g
B 1 FIE 2 4352 TGFB1shRNA Jkr B 4 i
RLIEE

ShRNA==5" U6 # . 1"~ SensetLoop+ Antisense DNA B 1 U6 KI5 T U6 b ¢~ SenserLoops Antisense
DNA HU#R 2-V6 K131 T - U6 %1t T-—Sense+LooptAntisense DNA £V 3—U6 14k 1~ -3
kiR

[E 1 TGFB1shRNA Jik: &%

S RATEN ShRNA:

CACTECA AAGGEGCALGE ?
LU CUGANGE ABUCLGCRUACG

o2 - LUCANGACG

B2 B prk

2.2 RABRENEZRNELE TGFRL ZEF

HBE

TGFBIshRNA FhL Bt R Al 25 FRORL 4 51 s
YL 293 4If, THEYL IS 24 48 1 72 h FER L BN EE
T B Y R TR OR , 8 3 ~5, ‘

= JFh A

B3 Y5 24 h Z 4 GFP FIXHAL( x 100)
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TGF B1 shRNA B 14

PR R4

B4 FEY)5 48 h K ZHANHE GFP EA B ( % 100)

TGF BI shRNA BT EH4L

PR 4

| -

5 RLAL

B5 FEYLf5 72 h HHMNE GFP FIAFH( x 100)

MBI AT DR, 5 5 )5 24 48 A1 72 h 1
TGFB1shRNA JFikr ik Yo 40 5 i B 1 W) 8 55+ BA v
R Y4, 58] TGFR1shRNA %f TGFRI F:MH =4
TIR5RA RNA TR, (4507 F TCFR1 £H T
W e E 1 GFP 2N kbt > T, ikl
MK GFP 2 k45 B4 25 460 21 45 20 40 fifg TGFR1 %%
FETIHE, Bo, Bl LB 72 h % A a0
PR E B HAA R (E5) o
2.3 #%EE PCR E&N TGFRL £E mRNA 7

293 R IR

P24 h %3 R4 293 4 A 3T BE (B4 R
CTHI% K 40) , #48 AACT A& B AR, 7T LT
B R H M TGFR1 % mRNA Fkiint &8, W
#1,

®1 BERTEREEHELHE TGFRImRNA

(X xs5) RiEKF
o TGFBImRNA FHKF-
24k 48 h T2 h
2 ki 10 120 120

TGFRIshRNA Bkl 1.20£0.05V% 1.42£0.09% 1.78 £0.07V%
B ROk £2.97£1.93"  49.34+2. 74" 5.5320,17"

D) BEERITEHT, P <0.05; 2) SR i (AR ok 41 L, P <
0.01

MF 18 LFEE, &4 293 4108 TGFR1 R
mRNA 7£ TGFRIshRNA [FURLH: Y f5 (1) 2 35 & A0 T

TFHARW RN GNRERYEHE T, H
B, AR R 1 SRR TR = (1-Xna” Koo ) X
100% , AT LATHEE i % o S5 [l s 16 0 - 9280, 6
YIS 24 48 72 h EE T ARSI H 97.2% |
97.1% F1 67.7%

3 g

TGFR1 2 1 2 7 40 3 #1447 2 11— 25 R R
TRIEZRA T AN TFREY 25 x10°, RET
Besmi R FREE R R 2 —, FEVE T IE % A M R
INFRHE R A BN MR BB, R
BT S Sk EORE . B TREE
SRR O, B S AR REH
DR A R T, 0035 L 3% 1 B A 0 T 14 T SE B
BWEFEAARD . EHALEYMTRE TR
LENHEHMHRERNT, AR RAUBREELRE
BT REAE™ . T RNAL BA 59 3 SR LB Ay
BATRM T — /N HF 1 TRRBR .,

RNAi 2 F0H % B — R BT R, B4
BRI A S R AR EEN R, SRR
A 33 Hl ( cosuppression) ” , f& 38 3 o % B R 5k %
RS A R RE KT REE TR, 1998 4
Fire 250 ¥ YR IE SURR L ETR & I SUEE RNA &
AR, KIEEIEH mRNA R4 T RS
WA , FL b B 56 IF BRI BT R G
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MERBL, EERZEARCH ZIHATHALS
YIRMALEFN PR, B REP R .0/ Lassus
%V BFSTIE B RNAL AR — RS2 A T A% 38
LA R R A TR, 151 £ LIRT A
18 F 5 G0 i T B 8 IR 20 2545 R O I 9T BB RS
IR ATRE, JFRI T BF 9T 2 R A 26 F1 R ZhRE BT K
. ENSNERRIE AR TR E S4BT
5%, Toshihiro 217 F4t %t TGFR I %1 & fA {1y siRNA
F3R BRI FE 35 TGF I B2 4K ) FoRr S 4% e 293T
Y, R M BB P A TGF T 832 (& 5%
H R 8B BAK T X B4,

H&F shRNA fiit, A B 5T %9% mRNA K415
FFFIfE A shRNA fE FHRIE . WERBHWTF @
30% <GC% <50% ; QT TGFR1 AN SFF1E;®
SR A H AL 5 JC A B 8RR @ 4 4
DA FELER) AAAA B TTTT EE , B LB THE
RS 3 4% shRNA 51, 315037 AR A BA P 0of
HRFNZS FOA R, DAHERR % Ju o 72 o Hoqth R MO0
4R GRS 24 48 & 72 h TGFR1shRNA ik
SEYe A TR FE 1 B B 55 T B vk BB S e A, T
2 R B R R IE POE 4, S A Bk E
ARINE YA 293 40 M, 3 H TGFB1shRNA X} TGFBI
EEFETHRMTRER. BYJE 72 h Hfis
AR B A U 55 , 4 I H R R BT B R G B A4 R shR-
NA 7= B %t 40 77 7E — 58 0 B4 7S B o ) 5 A9
REFRSYFETS, FET MR G . RNA B 1 [ R
TGFRImRNA, ffi1§ TGFRI B HERIkZ M, thsh, W
FHE YL S R R AL ) RNA FIR8cR, ] & B 4L 5
24 h TIHFEET, MGG 48 h TMAAERMIK,
XiMBARE YL 24 ~ 48 h 2 shRNA =4 RNA Fi/E
PR R AERT B, HAE AR RO R

ARSI UESE A 1T 1T 9 TGFB1shRNA 84 4
BRSO H TGFR1 fR3E , H il T FokiA &

3 4 shRNA WEHEEH , BEHE RSB TR
B ZETHIER, ABFK S HIEE 3 K ERF
shRNA FF 51 9 BORLBRIA , R L 0 th B A 409 shR-
NA JF5, LUBARSE | o Akt A2 R 7K SF 4 il TGFBI
WRE, Rt — P RTGELRELEF TC-
FRIshRNA (¥4 Y BIIGVE T T 260 .
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