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ILK 8 TGF-p/Smad & %% 5 BNk R R
MHE-EFERARE SR

oAk A R AR
(PLRFHESEZERKENAF, S RzkE 519000)

[WE] BH WL TGF-RL £ 53k W &K 49 je- 18 R 48 Je 45 54 (EndMT) ¥ 69 4 A 48 3t ILK /~§ TGF-B/Smad 15 % i@
3% EndMT 2 6558 . 71tk AR AAB DR AR B AL %, 54 % a st B TGF-p1 12.5.25.0.50. 0 ng/
mL 28  TGF-B1 50. 0 ng/mL-+ T & % 4k 47 %) #) (1L Y364749)5. 0 pmol/L 28 F= ILK 47 4) # (QLT-0267)5. 0 pmol/L 41, & 41 ¢m it 2
bk 422 H E T34 48.72 h, v RT-PCR M) & P-Smad2/3 #= ILK mRNA #) & ik K F , 2 Western blot # & P-Smad2/3.1LK &
E-cadherin,CD31,a-SMA #= FSP-1 & & 4§ k& K P, G8  (DTGF-Bl 7T # T4 #i % F HGEnCP-Smad2/3 #= ILK mRNA 7
F 22 & (P<<0. 01) A % P-Smad2/3 . ILK,a-SMA #= FSP-1 & § K -F £ 3% 7+ & (P<<0. 01) , 42 & 7| 1R #i 14 #% F E-cadherin #»
CD31 & & K F 2 % BAKL(P<<0.01);(2) TGF-R1 T & & 4k 47 4] 7 A= ILK 49 4] #] 7T 2 Z 47 4 TGF-pl #% F ILK mRNA & F # #
% (P<<0.01) XA & ILK,a-SMA #= FSP-1 & & & F 8 9t & (P<<0. 01) . 37 4% E-cadherin #= CD31 & & 7&K F 84 B 4% (P<<0. 01) ;5 (3)
TGE-pl T & & 4k 7 4] # 7T £ % 47 4] TGF-81 #% % P-Smad2/3 mRNA #= & g K F 84 7 & (P<<0. 01),42 2 ILK 47 4] #] xf P-
Smad2/3 mRNA # &% @ £ 2 F ¥ 0 (P>0.05), i TGFRl TAL# K DR W & -8 L R aa fe 4% 45 40 ILK 48 54 F iz | F
A% TGF-B/Smad 5% A5 Tzt £, TaREFHEAS LI RPRETEEA.
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Effect of TGF-B/Smad signal pathway mediated by integrin linked kinase in the progress of renal fibrosis "
Lin Lin s Zheng Jing » Zhu Wei ping
(Department of Nephrology sthe Fifth Af filiated Hospital ,Sun Yat-Sen University s Zhuhai,Guangdong 519000 ,China)

[Abstract] Objective To observe the effect of TGF-B1 in the endothelial-mesenchymal transition EndMT of glomeruli,and to
explore the effect of TGF-/Smad signaling pathway mediated by integrin linked kinase (ILK) in the progress of renal fibrosis.
Methods Human glomerular endothelial cells (HGEnC) incubated in vitro were divided into blank control group, TGF-g1 (12.5,
25.0,50. 0 ng/mL) group. TGF-B1 50. 0 ng/mL receptor type one antagonist (LY364749)5. 0 pmol/L group,ILK (QLT-0267)5.0
pmol/L antagonist group. The mRNA level of P-Smad 2/3 and ILK was determined by RT-PCR.and the protein level of P-Smad 2/
3,ILK,E-cadherin,CD31,o0-SMA and FSP-1 was determined by Western blot after 48 h and 72 h after incubation in each group un-
der the above-mentioned condition. Results (1) TGF-81 could significantly increased the mRNA level of P-Smad2/3 and ILK (P<C
0.01),and the protein level of P-Smad2/3, LK, E-cadherin, CD31, a-SMA as well as FSP-1 (P<C0. 01) in the concentration-de-
pendent manner, but significantly decreased the protein level of E-cadherin and CD31 (P <C0. 01) in the concentration-dependent
manner; (2) TGF-B1 receptor type one antagonist and ILK antagonist significantly inhibited the increasing mRNA level of ILK (P<C
0.01) ;and the protein level of ILK,E-cadherin,CD31,a-SMA as well as FSP-1 (P<C0. 01) induced by TGF-81 in the concentration-
dependent manner,and significantly inhibited the decreasing protein level of E-cadherin and CD31 induced by TGF-81 in the concen-
tration-dependent manner(P<C0. 01) ; (3) TGF-BI receptor type one antagonist significantly inhibited the increasing mRNA and pro-
tein level of P-Smad2/3(P<C0.01),but ILK antagonist had no effect to the increased mRNA and protein level of P-Smad2/3 (P>
0.05). Conclusion TGF-81 as the effector molecule in downstream can promote endothelial-mesenchymal transition of HGEnC, and
TGF-8/Smad signaling pathway mediated integrin linked kinase participate in this process, which probably play important role in
the progress of renal fibrosis.

[Key words ] integrin linked kinase; human glomerular endothelial cells; endothelial-mesenchymal transition; transforming

growth factor-g1
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A" . TGF-Bl @it TGF-B/Smad {55 ik 4% I 3 & % % 0%
g (TLKD o 38 2ok TLK 98 5 20 M 55 B 26 A7 L 0 Ak R | T AT 5
AL A it 1 A T CECMD B FRSR 2 AR E B I £F Ak ALl . © A
W54 L L5 P9 B 20 - ] 5 T3 4 %% 43 4k (CEnd M) 7E .0 JiE
01 P98 4 5 1) AT At AL ke E AR AT O HL AT REAE B AT
YAk R HLE A EEAEA . ILK 4E 5 TGF-B/Smad j& ¥ 1)
TR A F e S 54 EadMT, H 2% T ILK 4+ &
TGF-B/Smad {553 J 55 EndMT £ & BEZF 4 46 Hh (4 15 F 30
A 3G . ASSCHESY ILK 76 EndMT Jk HE 2 S5@ B b i
5 4 30— 2 I BRI 2 248 Ak 0 & A DL S 9 O B IUE & 4k AL
IR T 3R BT A 3 A5

1 H#57H%

L1 b JEARNE/NER N E 4 Hil (HGEnC) . 1 B 25 [ Sci-
en Cell A 7],

1.2 AUESEGN IR4de 3  P RE 20 B A R 300 P Rz A
35 97 5L (36 [ Scien Cell A7), TGF-R1 (3 H Peprotech 24 F]) 5
TGF-pL | %132 R #1 fl # LY364749, ILK 4 il 7] QLT-0267
({8 & Merk 22 5] . 85 B0 ) 7 (3¢ B Roche 24 8] . /N /L
A E-cadherin. /B3 A o-SMA #5530 1 /N BT AR 4 4k
21 45 5 2K -1 (FSP-1) B0 57 B T A R /N BT A P9 % 40 i 2
B 43 F 1(CD31) 5 5w e BT 7k (36 [ Sigma 24 7)), BT AR
ft Smad 2/3(p-Smad2/3) £ 5 B P K bt A ILK 557 B Bi
& ([ Santa Cruz 22 &) » 5 i FUER ¢ H6 % (FITO) F id £ Bt
R IgG(J} 2 DAKO 24 D, & RNA 2 B 7 & | Trizol i
& SR F & (£ E Invitrogen /A F]) , P-Smad2/3 . ILK
M2 GAPDH 519 ( Ll S AR BHE AR A /D . 5149 K™

FREF 2015510 A% 44 5% 28

P B W3 1. CO, i i BE 9 8 (36 | SHELAB 2 /).
EXL808 4 [ 3l i #% {X (2 E BIO-TEK 4 &) ). SYBR Green
PCR Reagents, ABI 7500 Real Time PCR System ( Z& ABI
AFED

*x1 519 5 R K B

519 gl K
(bp)
P-Smad 2/3  Lff:5-TTG CTG AGT GCC TAA GTG AT-3'
FilE:5-AC AGA CTG AGC CAG AGA GC-3' 157
ILK F##:5-AAG GTG CTG AAG GTT CGA GA-3'
Tii#:5-CAG TGT GTG ATG AGG GTT GG-3' 155
GAPDH Eii#:5-GGC ACA GTC AAG GCT GAG AA TG-3'
T :5-ATG GTG GTG AAG ACG CCA GTA-3' 202

1.3 Fik

L.3.1 #MiEge 50 RACH M 50 5 ik 5 A
T 5V iR A LT P9 R AN A S R L P R A A R 5 A B
Fr o B 37 °C 506 CO. B FR A N AL AU 37 . i SR 2~4 R4
A0 5K 2 706 ~80 06 fl A o G ML U 4 AR AL AR 24 hoEAT
[0 A0 )5 BEAT R . K [R5 105 B9 40 S %2 BB 10° A /mL ¥k B2
R A 6 fLARH AL 2 mL, ¥ HGEnC 433 6 41, A 415
F4 R B 41 (TGF-, 12. 5 ng/mL) .C 41 (TGF-B, 25. 0 ng/
mL), D %41 (TGFBl 50. 0 ng/mL), E % ( TGF-pl
50.0 ng/mL+1.Y364749 5. 0 pmol/mL)F 21 (TGF-gl 50. 0
ng/mL+ QLT-0267 5.0 pmol/mL), f#H % 12 MR L.

1 PRATMSFHER

1.3.2 MBS NEE KA B 5 FF 48.72 h R ]
EAE S WU T OB AR S

1.3.3 RT-PCR DA RT-PCR {llj ' P-Smad2/3,1LK mRNA
FIRKF . e RO A PR IR & ) 45 B RNAL B RNA K
it s FHAZ IR 43 BT A AT € 1t DI AE 260 F1 280 nm 19 IO & (A)
8 55 Agso /Avso 75 1. 9~2. 1, $X )5 W ] ABI 7500 Real Time
PCR System #4744, @ 3T NS GAPDH 190X & &
ML UL 27 A2C B H R B mRNA £k,

1.3.4 Western-blot P Western-blot Il % P-Smad2/3.1LK
J& E-cadherin,CD31,a-SMA il FSP-1 % [ #9 % k. J Trizol
PRI AN M S 1 JE BCA e B8 Mk 8 . SR B v Tk 40 8
AN TRV A X 43 Bk 25 B 98 )5 2R B B & PVDF R i
P =R L h, 54 CHEFLR. FE 3 WEIMAZH
FEWPEF 2 he ECLALEROG.BEMER . HERE UVP A
#] LabWorks 4. 5 B4 %) 25 #E47 2 & 0 » LA GAPDH b N

Z HHMEABOCESASROCEENILEREREMES R
RSB g

1.4 it A R SPSSIS. 0 3R 3E4T S it 2 4 17 31
BB T2 s Ron . SRR B L ECR A SR R 5 25 40 hT
2[R A LA SR ) BB L DL P<<0. 05 HE R H S iT¥E X,
2 & 7

2.1 TGF-pl 7E EndMT 3 2w i 1

2.1.1 YIS FMER A4dQMREZEREMMEAE. B
I F A8 WG A AL A e . B4l K5 2 h 7
2 N R A0 A O AT dE A R L

2.1.2 PCR%i% HGEnC Y KR[FHE TGF-81 #8365
P-Smad2/3 Fl ILK mRNA /K- 8 % T} & (P<<0. 0D , 3 HHA
F AR M (P<<0. 01) , L3R 2,8 2,

2.1.3 Western blots 5 HGEnC 5 AN [F ¥ & TGF-p1 3t
[ ¥ 3 )5 P-Smad2/3.ILK .o« SMA #1 FSP-1 %& 14 7K - & 2 7
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E(P<C0.01), fi E-cadherin 1 CD31 /K 3 i & & Ik (P <<
0.01), H H HA Al AR 811 (P<<0. 01) , L35 3,14 3.

3913

s I <IN N I I
oo [ [ Y Y e I I
C4H DL AR BtH

AR BZH CiH DR

2
2.1

& 2

PCR &R

ILK 7£ TGF-1 4+ % EndMT H i)
PCR %55 TGF-81 T B2 (k4M 15 LY364749 ¥ nf

BEMH TGF-1 T2 P-Smad2/3 1 ILK mRNA /K5 1 F+

£2  HHEAMHK P-Smad2/3 1 ILK mRNA
KEMEER (s, n=6)
45 P-Smad2/3 ILK
Al 0.47+0.05 0.05+0.03 2.
B4 0. 630. 06* 0.150. 05° 2.
c4l 0.8470. 08 0.26740. 042
D4 1. 300. 097 0. 4840, 06

. P<<0.01,5 A& ;Y. P<0.01,5 BAH A& ;c: P<0.01, 5
CH L.

B (P<<0. 01); ILK #)1 i % QLT-0267 ¥ A & 2 40 il TGF-p1
T2 ILK mRNA K- 1) 7/ (P<<0. 01) o {H & XF P-Smad2/3
mRNA J& 8250 (P>>0.05), i3 4. & 4,

%3 £ HMA P-Smad2/3.ILK & E-cadherin,CD31,«-SMA #1 FSP-1 EEH K EH LB (TEs5,n=6)
215 P-Smad2/3 ILK E-cadherin CD31 o-SMA FSP-1
A# 0.9840.08 0.1240.03 0.6840.04 0.8470.09 0.2440.03 0.2640.05
B4l 1.23+0.10° 0.2440. 05 0.5240.05° 0.65=+0. 09° 0.3240. 05 0.57+0. 06
C# 1.5740. 16 0.4640. 08 0.4240.03% 0.54740., 07 0.3940. 04 0.8640.09%
D4 2. 5440, 2120 0.8640. 112k 0. 3240, 0520 0. 43740, 062b¢ 0.7340. 0620 1. 760, 122b¢

1, P<<0.01,5 A 4k ;b . P<<o0.

01,5 B4l % ;¢ P<<0.01,5 C 4l HL#%.

Tt (P<<0.01) . 3 H & & 4] E-cadherin #1 CD31 # 4 7K -

—— -_— - Ty - —
ALE o GIb emn GEp S FI AR (P<C0. 01) HJ& Xt P-Smad2/3 2 [ i 0 il 4 Fl 25 5% G
i T —— — — — Giit 3 L (P>0.05), LFE 5.8 5,

R G WD - A e F£4 3 4AHH P-Smad2/3 A ILK mRNA

IKEREER (xEs,n=6)

= S — o
(17; [p—
A - G - — A 5] P-Smad2/3 ILK
CEEED  ——— =
D4 1.3240.16 0.52+0.07
Diff e— gy > TP TGEp S
1 2 3 4 5 6 E4 0.84+0.09¢ 0.2740. 05°
1:P-Smad2/3;2:1LK;3:E-cadherin;4:CD31;5:0-SMA;6:FSP-1, F& 1.29+0.07 0.3140. 06"

3 Western blots £&5 &

2.2.2 West blots 455 TGF-g1 T B2 &I 5] LY364749
YUl B 2k TGF-B1 %3 Y P-Smad2/3., ILK. o-SMA #
FSP-1 & [ K1 7t 5 (P<<0. 01), 3 H. 2 # M ] E-cadherin
F CD31 2 1K P 1 AR (P<<0. 01) 5 ILK 411 1 %) QLT-0267
A E A TGF-R1 281 ILK .« SMA FI FSP-1 4 F1 K F 1Yy

“,P<<0.01.5 D4 4.

e I I N N
- ] -~ I
DR E4R [ DR E4H F48

& 4

PCR &R

x5 3 HZAME P-Smad2/3.ILK & E-cadherin,CD31.¢-SMA #1 FSP-1 EQKFER LB (TLs,n=56)
2H | P-Smad2/3 ILK E-cadherin CD31 aSMA FSP-1
D4l 2.56+0.23 0.9540.13 0.30-£0. 06 0.40+0.05 0.7540.07 1.73%+0.15
E4l 1.724+0.19° 0.4840.09* 0.5140.05° 0.6140.06" 0.4040. 06" 0.9440.11°
F4 2.524+0.22 0.534-0. 08" 0.4440. 04" 0.5470. 04* 0.4440. 06" 0.9040.12°
. P<C0.01,5 D4,
D e = 3 3t it
DE N RN =1 \A 4
o e e— — 5 Ik £F 4 A0 22 Bl B IR B A 1) B R R W L Rl AR, R
es b M B ) L TR B IR . BE A A A B I AL 20 L AR £F 4
o O = e = e Y R S e e 1 AN S R ! TN = AN =
N i e S FMEA A EMT, 2007 4F Zeiberg 55 1 K & B if 4 End-
1 2 3 4 3 6 MT 7O JE 0 A 9 A 55 0 28 B 247 4L R | A/E A . EndMT

1:P-Smad2/3;2:1LK;3:E-cadherin;4:CD31;5:a-SMA;6.:FSP-1.,
&) Western blots Z5 8

Z: 55 B & 2t 20 6 R0 UL 8 £ 4 40 M 1) HE AR £ R EndMT A B 2
o L AR A A B E D), EndMT 0] Lk i4F 22 40 i A 40 e
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B g5 5 TGE-B B IA g o s 3 2L 09 R, 76 &% Fh EAT M
JUE 5 05 2 Joe Ay ' F A Al i B v R HE T B AR L R TR B
BRAEAL S B 1] BT 4T 4E AL i B2 A B, TLK J& — M 22 2 R-95
TR H 1 UG A R 5 Kk B TLK 5 W Mk 8] 5T 27 4t 1k B A %
T RS, By LK @3 B A X HES KR ERM
TGF-p/Smad 755 4% T & 2 0L 3 B 8] BT 27 4L 1 k2B R R .
fERXFF ILK 4 5 TGF-B/Smad {5538 #% #5 F EndMT /¢
FHAD & A H o B A O3 %5 #  ILK 4§ TGF-B/Smad
155 8% 15 5 Ve AT ST .

TEARWIFE H . TGF-A1 5 HGEnC 3 [7] 35 77 J5 48 7 9 K 41
ML T Ak O BT 4 Af . IRk A 2P 4R R TGF-a1 {2 #F T
HGEnC iy EndMT i . T4k KM TGE-pl 5 5 4% 5 1Kk
A2 D B A% AR A S A T 2 A A B T Smad KB
B9 95 . 1 P-Smad2/3 & TGF-81/Smad {55 i 19 | 2 (5
SH Ty 1 H mRNA FE 1R K= N2 TGF-1/Smad {55
W ORI AR &Y . TGF-1 5 HGEnC 36 85 3% 5 P-
Smad2/3 ) mRNA F1 & [ /K F£SE B EF &, #£R8 TGFp1
W% T HGEnC f# TGF-81/Smad {5558 . LK & —FfifE7E
T 40 0 BT v 0 22 S R /R A R B O 2 2 S A A E
51 T 30 BT 80 T A 0 O N A M A B L A A 4k A
=8, ABsEd TGF-pl 5§ HGEnC 3L [ # % 5 ILK i mR-
NA FEE /KR B EF TR #28 ILK 25 HGEnC (% End-

TidfE. B/ ERMIEAA EMT & H Bl E-cadherin (%

J s LA K 2 35 1) S5 40 R S ) T 40 A B A S v 2R 1 FSP-
1.a-SMA 5§, W% 434k A7 1] 5 27 48 40 i o 26 A B 5% 3 7
W ZEF] HGEnC ) EndMT 2 FE iR R ML .

g5 1Tk, TGF-BL W7 42 3E ' /N 3R 9 B2 -[8) 78 5T 40 i 5% 43
. TGF-3/Smad 55 ¥ S5 T %L . ILK EHEZENT
s 0 BB F T RETE B WE AT 4 fhad 2 & E EEAEH,

&% 3k
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