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Reverse Effect on Renal Tubular Epithelial to Mesenchymal Transition by RNAi Silencing
WT1 and Pax2 Expression
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Abstract; [Objective] To explore the reverse effect on renal tubular epithelial to mesenchymal transition by RNA interference
(RNAi) silencing the embryonic genes WTI and Pax2 expression. [Methods] RNAi was used to inhibit WT1 and Pax2. WTI shRNA
expression vector pshRNA-WT1-452 and pshRNA-WT1-283, Pax2 shRNA expression vector pshRNA-Pax2-983 and pshRNA-Pax2-
302 were constructed. Plasmids were transfected into NEK52E cells with cationic liposome, and then 10 ng/mL IL-1a was added to
stimulate NRK52E cells. RNA and protein were extracted at different time points respectively, and WT1, Pax2, Snail, the epithelial
marker E-cadherin, the mesenchymal marker a-SMA mRNA and protein were detected using RT-PCR and Western blot analysis; the
morphology of cells was observed.  [Result] pshRNA-WT1 and pshRNA-Pax2 specifically and efficiently inhibited W71 and Pax2
expression in NEK52E cells by RNAi, the repression rates were 80.4% and 82.7%, respectively. Repressing W71 and Pax2 using
RNAi blocked EMT in NRK52E cells treated with 1L-1ac, which was evidenced by suppressed a-SMA | Snail expression, restored E-
cadherin expression, and the normal cell morphology. [Conclusion] Our experiments suggest that WT1 and Pax2 expression in tubular
epithelial cells play an important role in promotion of EMT, and there may be therapeutic value in silencing W71 and Pax2 so as to
prevent or to reverse renal fibrosis.
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SHK-99-11 fH il % K [ db 5tk Tk A #
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Table 1 shRNA used in this study

Target gene Target sequence Plasmid name
WTI 5'-AAGGATACAGCACGGTCACTT-3" pshRNA-WT1-452
5'- GCCTTCACCTTGCACTTCT -3"  pshRNA-WT1-283
Pax2 5'"-TGTGTCAGGCACACAGACG-3"  pshRNA-Pax2-983
5'-AACGCCCAAAGTGGTGGACAA-3" pshRNA-Pax2-302
GAPDH 5'-GTGGATATTGTTGCCATCA-3"  pGAPDH

(Positive control )

Negative control ~ 5'-GACTTCATAAGGCGCATGC-3"  pHK

BA S DNA FUBEiR ok | s Ik i
pGenesil-1, 58 5 AL KR % B DH Se, i BE 5 41
JoAE, - 0 Y E 2H BN IR AT i Y A A
ARA A FHAT 515087, AIESE B i DNA R B
B4 E R pGenesil-1 44
1.4 NRK52E At £ 75

MR FE IO A M AR A 7, R A 37C
K, Rk, O 10 min, 25 B3, WA S
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1.5 ¢HRE%E

%1 Lipofectamine 2000 W55 YL ok, i iR
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IS DA PO IR T I 9 DMEM/F12
R R AR 98, @mali IL-1o JI3C4H . FH 10 ng/mL
IL-la FITCIALTE DMEM/F12 5535 568555, Qa5 #;
R 5 G pGenesil-1 TR ; D258 2H .« 43 0l 5 Y
pshRNA-WT1-452 pshRNA-WT1-283 . pshRNA-
Pax2-983 Fll pshRNA-Pax2-302 JF ki ; & BH X IR
4 . 5% Y pGAPDH JiUkL ; @ B X B2 . #% 4% pHK
kR, ERYeEORL 24 h 5, e H JE I ) DMEM/
F12 Bi g 3R A4k 24 b SRIG ALK A 10 ng/
mLi IL-1a 5555
1.6 RT-PCR

WCEE AL AN, 42 18 TRIzol 1877 £ Ui B - i
HUE RNA, #RJ5 #% H8 Revert Aid™ First Strand

cDNA Synthesis Kit U] 453F1 T30 5% 5% KB WTT
Pax2 .a-SMA Snail \E-cadherin X B-actin J& K ¥ 3]
il & GenBank (http://www.ncbi.nlm.nih.gov/
pubmed/fulltext.htlm ) 355, 51471% % H PRIMER
5.0 F#E, it s B R A MR A R
HlG L SIS 2,
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Table 2 PCR primers used in this study and amplification

products length

Gene Primer(5'-3") Products length (bp)

WTI Pl CCA CCC CAC TCC TTC ATC AAA 731
P2 AAG AGT TGG GGC CAC TCC AGA TA

Pax2 Pl TCG GAC CCT GAC TAA TGG C 310
P2 TCC TTT CCT GTC TGG CAA CT

a-SMA P1 AGC TAT GAG CTG CCT GAC G 412
P2 AGA AGC ATT TGC GGT GGA

E-cadherin P1 GCA GTT CTG CCA GAG AAA CC 315
P2 AAT CCT GCT TCC AGG GAG AT

Snail P1 GCTGCCAATGCTCATCTGGGACTCT 300
P2 TTGAAGGGCTTTCGAGCCTGGAGAT

B-actin -~ P1 GCC CAT CTA TGA GGG TTA C 570

P2 CTG GAA GGT GGA CAG TGA G

K 50 pl PCR N A& & ,94°C ¥ 45 4 2
min, 94 CA M 30 s,55CiR Kk 30 s (B-actin WTI .
E-cadherin.Snail ) 1, 60 ‘CiR ‘K 30 s(Pax2 .a-SMA ) ,
72 CIEfH 45 5,35 MER, SR 72 CLEAH 10 min,,
HU 4 WL PCR F=¥I7E & 45 0.5 pg/mL AL 2581
10 o/L B EERE L) 85 V 4H JE HL ¥k 30 min, [T
S AL A3 I AR T2 2 2 43 AT DNA A7 9 &%
i, DUIrINASER S AR T 5 2 B] B-actin
TG RE I LA AR A
1.7 Western blot 4 #f

it TRIzol 3 G Ul B B EER 0T, IFAE
S BR /A R A AN I B VR SRR AT
SDS-PAGE Hiyk & Ly f e Bl 225, FH &
50 g/L AR W34 i TBS &t A W F 4] NC & TBST
VERSE IS 1 50 g/L BSA Hi B —HT (a-SMA £ 5
PUiAR 1:400  E-cadherin B 7 FEPLIA 1:600 WT1 £
v FETIAR 1:800 Pax2 £ FLfEPLIR 1:800 Snail £
vE P BT AR 1:800 B-actin £ 3¢ BE HT AR 1:500,
GAPDH Z s EHTIA 1:500) 435 5 IR E 4 CHE
PRIERE, VRIS A HP ARiC BT 196 —Hi(1:
1000), ZEIFE 1 h, Ve NC & T ALl
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YER e s R
1.8 GitFaE

SERBE ] SPSS 1.0 G H Rt AT AL B] WE
BEAIIEL + BRUEZE (x £5) RN, 4 Levene K 2
Jo AU 22550, R4l B 3 B 3R H o K
ZH M LR AR E T EDN (One-Way
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2 % 3R

2.1 EBEARNKBIKXERE

pGenesil-1 TR A Z a5 (MCS) WIF ;-
Hind 111-shRNA-Bam HI-U6 promotor-Eco RI-Sal 1-
Xba I-Dra 11~ TE3H AR H A B 50t T
—> Sal 1 GV A, 4 ATERL pGenesil-1 1Y
Bam HI I Hind 111 Z 8], W07 46 A GERR, Gl AET
Sal 1 BV HI— 4524 400 bp 1Y DNA /Nif7 . &)
Y, FALTORL pshRNA-WT1-452 pshRNA-
WT1-283 .pshRNA-Pax2-983 pshRNA-Pax2-302 .pHK
1 pGAPDH FF AT ER (WLE 1),

E 1 Z=4HFH DNA BITEEE
Fig.1 Restriction pattern of the recombinant plasmid
M:DNA marker;1:pHK +Sal 1;2:pHK;3.pGAPDH +Sal 1;4.
pGAPDH; 5:pshRNA-WT1-452+Sal 1; 6: pshRNA-WT1-452;7.
pshRNA-WT1-283+Sal I; 8: pshRNA-WT1-283; 9. pshRNA-
Pax2-983+Sal 1; 10; pshRNA-Pax2-983; 11: pshRNA-Pax2-302+
Sal 1 12; pshRNA-Pax2-302
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W 0 08 1) S R IK 1 i R A AR R A BR 2
AT, 455K B 5B DNA ¥4 58 42—
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pshRNA-WT1-283 pshRNA-Pax2-983 pshRNA-Pax2-
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2.3 # pshRNA-WT1 &4 fF NRK52E 48 B
WT1 BRI FRIEKT

RT-PCR #1 Western blot 2% 5% & 75 , NRK52E
A 953 53055 4% pshRNA-WT1-452 Fl1 pshRNA-WT1-
283 JEHRLJE A T IL-1a H3, WT1 mRNA F1ZE
JT B 223K 5 B 40 TL- Too B2 AR HE 32 B S sk 555 (P
< 0.05), % Y pshRNA-WT1-452 4 4 jil WTI
mRNA FIE 1508055 10 R B L% 4 pshRNA-W T -
283 MRS, T YL R ER AR 43510 60.5
%M 80.4 %, ZFHHITFE X (P<0.05), FH
XFHRAATC WT1 By FRIK , B X B ZH | BH X B2
S AR WT1 BRI R BLAi 1) IL-1o FHKA
ZR TG E (P> 0.05; 2),

A IL-Ta sti. pshRNA-WT1-283  pshRNA-WT1-452 control
hour8 10 12 8 10 12 8 10 12 8 10 12
wTi
B-actin
e e R
B — — T —— 3 -clin

Control TL-la sti pGenesil-1 pHK  pGAPDH pshRNA- pshRNA-
WT1-283 WT1-452

0.5
1 1
204 2o n o
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<
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Control  IL-la  pGenesil-1 pHK pGAPDH  pshRNA- pshRNA-
stimulation WT1-283 WT1-452

2 H 3 pshRNA-WT1 Fifi/g WI1 EERRIEKE
Fig.2 pshRNA-WT1-mediated repression of WT'1 in
cultured NRKS52E cells

A:RT-PCR; B: Western blot, after cells were transfected with
plasmid for 48 h;1)P < 0.05 versus control ;2)P < 0.05 versus IL-1a
stimulation group;3)P < 0.05 versus pshRNA-WT1-452

2.4 % pshRNA-WT1 5 NRK52E HRaE X &
RT-PCR Hl Western blot 4% 3 i /x|, %5 e
pshRNA-WT1-283 J&i 47 J5 P 44 T IL-1a il 3% ,
NRKS52E 4l it /b %35 «-SMA il Snail , H: a-SMA
1 Snail ()15 55 H40 1L-To 3 ALA LI 2
W (P <0.05), 25 FAX A A R IK o-SMA Al
Snail, RT-PCR F1 Western blot 253 i 7x , pshRNA-
WT1-283 FkifE Y2l E-cadherin AYZE AR 1L-1a
SR ) ) SE K TR 2R (P> 0.05), 545 H
X HRZH AR LG 22 S5 TS 122 (P> 0.05) , 1 5 5
4fi TL-1o JUPAZEAR LL B 3% 2 (P < 0.05; 11 3) .
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-actin

B3 % pshRNA-WT1-283 Bt /5 NRK52E 2R ff
o-SMA . Snail 1 E-cadherin B3R iA M %
Fig.3 Expression of a-SMA, Snail and E-cadherin after
NRKS52E cells were transfected with pshRNA-WT1-283
A. RT-PCR; B: Western blot

2.5 % pshRNA-Pax2 [ #i j§ NRK52E 44 f
Pax2 B EFIEHI L EE

RT-PCR Fll Western blot %% 5 i 7R ,NRK52E
953 5 %55 4% pshRNA-Pax2-983 Fl pshRNA-Pax2-
302 JBTRLJE FR4A T TL-1o Jil3, Pax2 mRNA FIEE
J ()26 385 L4l TL-1oc JIFLZH AR L 35 BH (s 55 (P
< 0.05), % Y« pshRNA-Pax2-983 fY 4l ity Pax2
mRNA FIE 508055 10 R FE LU 4% pshRNA-Pax2-
302 (A4 MI5E , P 0 3 DR DT BR AR 430 R 82.7%
1 65.6% , 2R G T2#E L (P<0.05),

NRKS52E 2 il 73 ) % 4% pshRNA-Pax2-983 Fil
pshRNA-Pax2-302 JBUkL /5 #45T IL-1o Jl¥, A AG
WE) WTT mRNA FEE BT REA . 25 FOA IR G
Pax2 FI WTI F23k , BAMEXT BEL | FH X IR 20 55
AR Pax2 BIFIE R LAERY TL- 1o HHAH, 25
TGt X (P>0.05;K 4),

2.6 ¥ pshRNA-Pax2 j§ NRK52E £H fifl 8 3%
BEENRIELE

RT-PCR F1 Western blot 4% # & 75, %% Yy
pshRNA-Pax2-983 JJiki /5 , NRK52E 4 il /b i 323k
o-SMA 1 Snail, H a-SMA F1 Snail 3R k& 55
40 TL- o AR FE B B0 (P < 0.05) , i 25 H
Xt B8 4] AN % K «-SMA Fl Snail, RT-PCR #lI
Western blot 45 5% i 7, pshRNA-Pax2-983 Jii # %
P2 E-cadherin (1) 283K 2 BE TL- 1o J) A5 8] (1) SE
KEG I 2FE X (P> 0.05), 525 (AR HRZH AT L 22
SSRGS (P> 0.05), 11 5 B4l TL-1o )35

Control  IL-la  pGenesil-1 pHK  pGAPDH  pshRNA-  pshRNA-
stimulation pax2-302  pax-983

Bl 4 #3t pshRNA-Pax2 Fihi/a Pax2 BEHRIAYE
Fig.4 pshRNA-Pax2-mediated repression of Pax2 in
cultured NRKS2E cells

A:RT-PCR; B: Western blot, after cells were transfected with
plasmid for 36 h;1)P < 0.05 versus control ;2)P<0.05 versus IL-1la
stimulation group;3)P < 0.05 versus pshRNA—Pax2-302

ZHAH LB 35 2 (P < 0.05; 81 5)

A control IL-Ta sti pshRNA-Pax2-983
day 1 2 3 1 2 3 1 2 3
E-cadherin
e~ — W
CE T i
B control IL-Ta sti pshRNA-Pax2-983
day 1 2 3 1 2 3 1 2 3

a-SMA
e = wmam—| ..

— i D —— —— .
Snail

——— G TEEES e G S T SE—— — B-'](‘lih

B 5 %3 pshRNA-Pax2-983 Fi#i/5 NRKS52E ZHAf o-
SMA . Snail #1 E-cadherin B 3% ¥ 25
Fig.5 Expression of a-SMA, Snail and E-cadherin after
NRKS2E cells were transfected with pshRNA-Pax2-983
A:RT-PCR; B:Western blot
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Fig.6 Morphology of NRK52E cells
A;serum-free medium alone; B; IL-la (10 ng/mL) stimulated; C; transfected with pshRNA-WT1-283; D transfected with pshRNA-Pax2-983;x 200
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IR TEH B BRI NV A A A Rk
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21 PN 4 o ) 70 J5 200 B e A0 ) S PR AR B R R 8 4
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ST 5/6 B UIBRBOR BUE =019 EMT shinl
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I Pax2 BT —id MRk LHHT R IR T AR S5 /M
L B 2T ) JTL T 2 AT 06 ) 3 AT 100,

KT IRAWGE WT1 F Pax2 FeHAE EMT $54k,
Hh BT AR B SCRIVE T AR ST R A RNAT T4k
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