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Abstract

e AIM. To observe the suppressing effect of specific small
hairpin RNA (shRNA) on TGFB-R2 expression in human
lens epithelial cells (LECs).

e METHODS: Specific shRNA expression vector was
constructed according to the design principles of TGFp-R2
mMRNA human GeneBank siRNA synthesis and transfected
into cultured 293T with TGFR-R2 over expression vector.
After effective RNAI vector was selected by Western blot,
then amplification, purification, and titration. lentivirus-
TGF beta - R2 shRNA was transfected into LECs, then
TGFB-R2 mRNA expression in these cells was detected by
the real - time fluorescence quantitative PCR detecting
system (gPCR).

e RESULTS: TGFB - R2/GV115RNAi # 1 target gene
expression knockdown effect is the most obvious; the titer
of packaging lentivirus is 8E+8 TU/mL; the knockdown
effect is significant, the interfering efficiency is 78.1% ( P<
0.05).

¢ CONCLUSION: TGFB-R2 RNAi vector was successfully
constructed, and can inhibit the expression of TGFB - R2
mRNA in human LECs.

e KEYWORDS: human lens epithelial cells; TGFB - R2;
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By, WAL £ K 7 B-R2 4% 557 8 & J¢ RNA
(shRNA) XA SRR T Rz 4L TCFB-R2 ik &2
F5iE RGN RNA (siRNA) BB U0, 50 5% 4 A=
KW T B -2k 2 5 H ¥ 51 55 AF 4 2 55 5 M shRNA
(RNAD) 2K, 5 TCFB-R2 i ik #h AL 44 4L 203T il fig,
25 Western blot §ifi & H A % RNAL 2k )5 , #4791 4lifk |
TEEE I €, I Y K FR B9 N LECs, qPCR &l TGFB - R2
siIRNA 185 220K % TGFB-R2 mRNA ik RIS,

LR . 2 Western blot i, TGFB-R2/GV115RNAi#1 Xf H
F4) 35 R 110 238 a5 R e P B, P B A e, TR Bk 8E+8
TU/mL, &Yt N\ LECs 40 )5, %F TGFR-R2 RN A B &1
RS IR E 78. 1% (P<0.05)
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& I Bz 4010 TGFB-R2 mRNA fUFE3A .,
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J A PN B 1) A 2 B 1 N R OR R G Ak R
) AR b B2 4B (LECs ) 1B 88 3970 | o fb, B4 5% 40
FSCET 24 240 JEL , A VBT P BT 24 A48 e 2 60 o fR A i 2 BT
M X — i R LECs [ 2 Bk (EMT) . HATE A 815
JESE TGF-B 25 T R P R 14 [ 2 193X — EMT i 7'
AN SR T4 TGFB-R2 78 LECs iy 3k, i HAR &k
s CER K BELIT TGF-B 4 1Y LECs B9 EMT ik 72, M1
IS BE IR M (PCO) 1 &t AR ST BT IE & BT X
TGF-B HY45 G2 TGFB-R2 HY/N T4k RNA (siRNA) | 3%
P B RN 8K, IR W X LECs () TGF -B2R #
RO, hile— A0 RNA 307 2 W5 #1367 PCO #2243t
AHTH,
1 SR %
1.1 %% 1kp DNA ladder Marker( Fermentas A ] ) , 250bp
DNA ladder Marker ($EXfi2>w)) , BRI N V1A (NEB 2
7)) ,In-Fusion™ PCR Cloning Kit (clontech) ,Taq polymerase
(SinoBio) ,dNTP ( Takara) ,Primer ($#¥54=4)) , Plasmid i
# Kit ( Promega), PCR 1 ( Applied Biosystems ), positive
clone M7 (EZEHW)),CVIN5 3K Lentivirus 244K (5 H1
FEPH ), BCA Protein Assay Kit ( HyClone — Pierce ) , Opti —
MEM | Lipofectamine 2000 ( Invitrogen ) , CO, R (A=
TE SANYO) , L OHL (F S 5 Wi (ki) |
TGFB-R2 i Fe A 18 25 8 1Al FRATTHT 1 L34l 2
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&1 RNAIZEBERFIIHIEIER

No. 5’ STEM Loop STEM 3
TGFB-R2/GV115RNAi#l —-a Cegg GCAGAACACTTCAGAGCAGTT CTCGAG AACTGCTCTGAAGTGTTCTGC TTTTTg
TGFB-R2/GV115RNAi#l -b aattcaaaaa GCAGAACACTTCAGAGCAGTT CTCGAG AACTGCTCTGAAGTGTTCTGC
TGFB-R2/GV115RNAi#2-a Cegg GCAAGATACATGGCTCCAGAA CTCGAG TTCTGGAGCCATGTATCTTGC TTTTTg
TGFB-R2/GV115RNAi#2-b aattcaaaaa GCAAGATACATGGCTCCAGAA CTCGAG TTCTGGAGCCATGTATCTTGC
TGFB-R2/GV115RNAi#3-a Cegg CTTCTACTGCTACCGCGTTAA CTCGAG TTAACGCGGTAGCAGTAGAAG TTTTTg
TGFB-R2/GV115RNAi#3-b aattcaaaaa CTTCTACTGCTACCGCGTTAA CTCGAG TTAACGCGGTAGCAGTAGAAG
TGFB-R2/GV115RNAi#d -a Cegg GTCGCTTTGCTGAGGTCTATA CTCGAG TATAGACCTCAGCAAAGCGAC TTTTTg
TGFB-R2/GV115RNAi#4-b aattcaaaaa GTCGCTTTGCTGAGGTCTATA CTCGAG TATAGACCTCAGCAAAGCGAC
TGFB-R2/GV115RNAi#5 -a Cegg CCTGACTTGTTGCTAGTCATA CTCGAG TATGACTAGCAACAAGTCAGG TTTTTg
TGFB-R2/GV115RNAi#5-b aattcaaaaa CCTGACTTGTTGCTAGTCATA CTCGAG TATGACTAGCAACAAGTCAGG

1.2 73k
1.2.1 BRNAI ERIHI&  REE/N T4 RNA (siRNA) 191%
RN, 53 5 2 A R 7 51 (1 £ X TCGFR - R2 %L [ 19
shRNA (3% 1), I 1525 5 [ 1% Xt BRZH B0 A 4 o L e
AL Agel, EcoRI BV 5 LR TEAL GV115 2k I, % 4%
FEREE NIRZ S AN, PCR S 2 FRVE F 4 F ) , 36 U P 56
JiF. PCR 5|4 . Primer (+): CCATGATTCCTTCATATTTG ;
Primer(-) : CGCGTGGATAACCGTATTAC,,
1.2.2 Western blot £ B % RNAI 8 % Invitrogen
Lipofectamine 2000 5 3 45K TGFB-R2shRNA 84k 5
TGFB-R2 i ik A4 L [F) 4% Y% 293T 4l , 43 P 41 #E 47,
WiZH ook 2 3k Bk ¥l 0. 80ug, 1 20 RNAL kL & K
0.20pg,2 4 RNAi Fikii N 0. 40pg, JFi% 3725 H X I8
(NG YATA ORI 293 T 41 ) K B B2 (Hhi% G it
FEIK ORI XoF 05 3 2 AR BORLIY 293T 40 ) o e g
48h J5 WAE AN HE4T Western blot #:9 |, TGFR-R2 & K
/N 91kDa ; T3 H A 4% TGFB-R2shRNA #RAAKE A T IS0 5
1.2.3 RNAIBRSBERBENZE ¥ TCFB-R2shRNA
FRAREE YL 293 T 21l ,48h J5 WCAE 4N I 7% W, 2l 4k 5 ¥ 9
BRI ) , 0 3 5 RAEAE R B2, —80°C KW IR AE
BCH v — 32 5 S i
1.2.4 Real time PCR #&ilJ A LECs @i/ TGFR-R2 i
Fik RSNV ISR LECB3P2 4iififl, L TGFR-R2shRNA
TG FEIEA TR, 3d 5 29O 1 Il B WL 12 0 2 I i 45 3
GFP WA TE L, HULEAN AT qPCR K2l TGFB-R2
B RNA Rk &, P B M BR 3, L H E 3 i,
GAPDH %514 TGACTTCAACAGCGACACCCA, FiiE5]
) CACCCTGTTGCTGTAGCCAAA , =¥ 121bp, TGFB - R2
WS4 GTGCCAACAACATCAACC, 514 GACTGCC
ACTGTCTCAAACT, 724 137bp.,

Giit2F 40 My BB 2 SPSS 11,5 4148112740 31 47 ¢ ¥
55,P<0.05 HEFHAGI¥E L,
2HR
2.1 RNAI BRFH MW &  BHMEwE PCR %558, # i
A vshRNA F BERYBHAE: FE e PCR F Be K /INW o 343bp |, 3%
AR A shRNA R By 28 R i b PCR Bt K/ R
307bp, #54H 250 ~500bp Z A4 0] WLEH &8 4547, 5 H Ay 3
IR/ AF (1) BH A 5 B I 45 SR 48 GeneBank
BLAST 43 #iE S DNA i A7 515 ri 1119 RNAi J37 51 56
e —,
2.2 Western blot §% & B % RNAI £ /& M Western blot
gE Rl IA H, Hb KD1(TGFB-R2/GV115RNAi#1) . KD4
(TGFB-R2/GV115RNAi#4) KD5(TGFB-R2/GV115RNAi#5)

10

BE1 RNA# HEUFEEER 1. X (ddH,0) ;2. B
XTI (258 [ % % BB 4 ) 53 Marker [ i R AR K 5kb, 3kb,
2kb,1. 5kb, 1kb, 750bp, 500bp, 250bp, 100bp; 4 ~ 8: TGFR - R2/
GVI115RNAi#l #46TF.

M Bi# Con NC KD2 KD1 KD4 KD3 KD5 14
250 [ :
130 [ — e , TGF p-R2
95 - eem

R pea——————— R YN

M PH¥E Con NC KD2 KD1 KD4 KD3 KD5 24
250 wes
130 me = e — TGF B-R2
05 e - -
72 [
" -

36 | w— D G TP e > eme em» CAPDH

B2 Western blot MR FF £ B L RNAI 852 M. Marker; [H
P WB ARiEdh (20T K/N48kDa) 3 Con s ANiE YL AT-{al ki 19 293 T
YHMIZ (25 AR ) 5 NC o He e U aof 33 o s 1 ] 44 X e G 75 28
A ORI 2H ( BAPERT R ) s KD . 54 YL i F3k Boki Fll RNAG 55
RERIR B 40 Al

3 H7E T RNAI 20 J2 A RNAi 417 91kDa Bff /T 4b oK ULASFAE
25, R X = 4% 3L IR G 3R mOBUVE T, A /L
HUE (8 2), HorP TGFB-R2/GV115RNAi#1, TGFR-R2/
GVI15RNAi#5 $8 506 5 A 3 PR 1Y) 2R 58wl s 250 28 B i, 3%
113564 TGFB-R2/GV115RNAi#I #E A FIFsLE

2.3 RNAIBfRERENE MIEIOCE A GFP RikTE
B, FEIA 1E=5 L 95 88 B A FL P g 3] 8 AN A3 2k
AU (& 3) 32 2R 8/ (1E-5) = 8E+5 TU/ plL=
8E+8 TU/mL,

2.4 Real time PCR #ill A LECs 0 ®h TGFR-R2 HI&Ki%
FE AN EE MK TGFR-R2 shRNA 1852545 Yt A\ LECB3P2
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JLH (P CHRET) 5 C: BAPEXT I RE LA IILL (WIRLEF ) s D : BATEXT M RE LA (POCHEF ) sE i TGFB-R2
RNAi 2 UL AT 2 (WIRRNT ) s F: TGFB-R2 RNAD R #E AL AT M4 (SOLHRET)

%2 Real time PCR %8 Ct EREUIBHHT xXEs
FE N GAPDH Ct & TGFBR2 Ct 1H ACt —-AACt pasc

CON 13.6130.025 22.350+0. 040 8.737=0. 056 -0.010=0. 056 0.994+0.038

NC 13.817+0.015 22.543+0.047 8.727+0.055 0.000+0. 055 1.000+0. 038

KD 13.7670. 040 24.687+0.025 10.920+0.017 ~2.1930.017 0.219+0.003

1 :ACt=TGFBR2 Ct {-GAPDH Ct ff ;-AACt=NC 2 ACt FHME - FER ACt ;27 ST W4 RE S AHXS NC 4Lk

fin TGFBR2 [ARXT Rk K-,

YHfEE , DGkt nd 6 i R AR 45 5 (181 4) , LECB3P2 4
Ji R o v A BH S Y SR e 5K e R A, R & TGFB - R2
shRNA f12 %5 ¥ 76 LECB3P2 4l i b il sh %1k, ME &
PCR Z55(5£2) AT LA, LECB3P2 4l KD 4 TGFR-R2
AT kA 0.219+0. 003, 5 NC 4H 1.000+0. 038 A 1,
THEERARABESIFE X (P=0.000757799<0.05) ,
R TR/ 510 TGFB-R2 siRNA %} TGFB-R2 Jt A
A E SR BT IRCR R 78.1% (K15)
31Tt

HALHE KA T BOTGFR) s — A k41 g A= 4 Ffe 4k
W Z R E - fE e TR IR kK & R A 1
25 AT R B A A/ 35 5 A TR B R fi A B AN B RS
AT 2507 T & 25 B A A FE AR BRI )5 18
Erhk i EEAEMY . TCFR i it 5 40 i 2 16 32 1k 45
B RAELVER , TCFE 24 1, 11, M#Y 3 Mg, H
o 1AL I AU 32 K B85 BB 11, B 22 R/ 05 2 TR T Tt
X MR Z R (TGFR-R3) J&—Fp IS [ 2 1, = B

0.80

0.60

o
o
=]

mMRNA Hl#} £ 7% /K F (TGFBR2/GAPDH)

o
o
=]

NC KD
5 KD £2#8%t NC i TGFP-R2 HItEX FRik7k F45 R%iTE .,

BRI, A B A S 5SS, F R TGFR )

51 2 40 i JE Bl 2 8 T 11 A 32 (K (TGFB-R2) ', TGF

B-R2 J& FEME S H P2k Be 45 5l B A& TGFB

o TGFR-R3 454, b s B A5 51 Tl i, 45 G Rk

TGFB-R2 # IRk 1 %52k (TGFB-R1) , TGFB-R1
1
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PHBERR AL T WY Smad 85, ¥1% 1Y Smad2 , Smad3 53k
[F] (4 A BT Smadd % 7% 2 4% N & 5 5 2 Y JE DR T AR
FH7H g5 TR TGFB-R2 7 Bk (G 5 et R H
FRIVER,JE TCFR A HIA T EH A H 3T,

FN AR , 2248 18R B AR iR AR L B i 22 7
EMT ot #2 , JE A A A MR 7% AL R 3R 3K aSMA 1Y 121 4
S, I 35 240 b 41 356 IO A T 6 i il , S SR A
4, 2B W EEREAR LA N TSR IR RS 7, I A S BUR &
AR R, BIF9E & BRBA 4 A A TGF-B T — 2
SR MRS FT 55 LECs & 48 EMT, AN 8 2 38 1 37
P A O BL PR Bl 4R N T S TGF-B, i R 7E R FR 19 LECs
FINA TGF-B, ¥ fE1E S LECs &4 EMTE ™ gE— 5z
¥R A N B AR 5 LECs (9 EMT i 72 5 TCGF-B 4+ §: 1Y
EMT i3 R, ¥ LECs feZ 5678 M R er diam ™,
IEHD ] s R % TCFR-R2 1335 M1 BH W TGFR-R2 {55
it TREN Ja &M PN R T BT BRSO 1 i
RN

9T 5 RNA T30 TGFR—R2 X i IR A4 240 it 1] 7¢ Joe
AR EIVE L ARBRGE T T 5 4% shRNA 741, I he 24
#T TGFB-R2 ) RNA T k: , Western Blot 45 5% A LA
F i, TGFB-R2/GVI15RNAi#1 #H7E 91KD kbR WATA] 4%
W, ON B A AR T 0 Bk, B FR AT 2R PR TGFB - R2/
GVIISRNAi#l #4177 KE MRk sifb, TCGFR-R2
siRNA 18 2k A% Y4 A\ LEC 40 )5 , TGFR-R2 (44 %
FEIE KB PEXT FBAL ) 21.9% , 52 BH Bk 78. 1% | ik
— L UESE TGFB-R2 siRNA 12 9 8 2 A4 44 82 s oy , ] DAk
NG S  ATEAE T — 25 W58 vh ik SE 2000 58 3
B[R] A5 % LECs 41 B 4 780 7= A= 5 Wi | AR 52 56 25 51 o0 F

12

— I WFFEEE R TGFB-R2 B RNA T4 5 AR %A 4 Stk 4
200 [0 7 S A 8 40 1 P DA B A I i 2 1 1 PN e )
B S G AR BEE T Se s SEal

&% 30k
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