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Transdifferentiation and collagen-synthesis effects of exogenous connective tissue
growth factor on renal tubular epithelial cells in vitro
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Abstract; Objective
stimulation on epithelial-myofibroblast transdifferentiation (EMT) and collagen-synthesis in human renal tubular epithelial
cell line (HK2) in vitro. Methods The cultured HK2 cells were stimulated with thCTGF of 5 ng/mL. The morphological
changes were observed under an inverted microscope. The cells were collected at 0, 3, 6, 12, 24 and 48 hrs after thCTGF

To investigate the effects of recombinal human connective tissue growth factor (thCTGF)
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stimulation. The expression of E-cadherin, a-smooth muscle actin ( @-SMA )

(Col IVa; ) mRNAs were detected by RT-PCR. Results

to fusiform, down-regulated the E-cadherin mRNA expression and up-regulated a-SMA mRNA expression,
effects the Col la; and Col IVa; mRNA expression. Conclusions

collagen-synthesis effects on HK2 cells.
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, collagen T, (Col Io; ) and collagen TVq,

thCTGF stimulation changed the HK2 cell appearance from oval

TR, 55, B s 2, B0, B0y 1) /N L IR

but had no
Exogenous CTGF can mediate the EMT but has no
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1 #R57E

1.1 ##

IEHNE/INE bR 0 (HK2) 1 [ o i A R 57
PO G . EERH A CTGF (1 (3£ pep-
rotech) ,DMEM F12 3% 3% 3£ ( 32 [H Gibceol ) , i 4= 1L 1E
(MZ=% ) ,RNA filt$21:57] Tri Reagent (3% [E MRC) , i
i s iR & (3B [ promega) , PCR 305 & ( KAL) o
514 invitrogen 24l AL, WL 1127

x1 519F5

| izl B
E-cadherin 1F X 5-GGG GTC TTG CTA TGT TGC C-3 724 439 bp
E-cadherin & . 5-AGT TCC GCT CTG TCT TTG G-3

a-SMA IF 5-GCT CAC GGA GGC ACC CCT GAA-3 =4 589 bp
a-SMA JZ X 5-CTG ATA GGA CAT TGT TAG CAT-3
Col lay TEX 5-GGC GGC CAG GGC TCC GAC CC-3 j=4 347 bp
Col Iay X 5-AAT TCC TGG TCT GGG GCA CC3
Col IVo; IEX 5-CAA TGC CCT TCC TGT TCT GC-3 =47 452 bp
Col Way R 5-GTG GAC GGC GTA GGC TTC TT-3
GAPDH IEY.  5-ACC ACA GTC CAT GCC ATC AC3 =4 452 bp
GAPDH Jx . 5-TCC ACC ACC CTG TTG CTG TA-3

1.2 FHi&

1.2.1 s HK2 40 g ¥ 3% F 37°C,5% CO,

FiARAE . WEFR A A4S DMEM F12 1553 58 (10% fin
413 (FBS) 2.5 g/L HEPES 1.8 o/L fifig &40 . 75
FHE 1 x10° U/L 4§55 % 100 mg/L, 0.05% ik fifi +
0.02% EDTA W#4kJ5,2 x 10° 4f a4 0 T 50 mL ¥k}
3. 70% ~ 80% fil & B 2l 2 JC if i DMEM £ 3%
24 h ffi AR R P4k #E47 thCTGF J3, 76 5 4 0.
5% FBS DMEM H11%3: 0,3,6,12,24 ,48 h J5UAEAN L .
2 20 A MR S 3 SR AR AR I AH 4

1.2.2 mmHss V55 7 40 M A ) S R T
ML, H 0 45 B TR] A 25 0 R A D 5%

1.2.3  RT-PCR #inl 48 % 25 B & ik KT 69 AL i
Tri Reagent Ui B 52 HUAH iE & RNA, A260/A280 U1K
7E 1.8 ~2.0 8], #2725 RNA 4f 5, Bk 2
71N 285, 18S S5H5 VA M , il 2 0R BE 24 Ry 5 o A%, TG
HAthZ=7 , $278 RNA S8R To AR . e 3o i s a0 156 B
it S A U — 4% cDNA B, I L 255 cDNA R
AT PCR Y M B o I 2544 :94 CARPE 5 min, R )5
HEALEH,94 °C 30 s,57°C 30 s,72°C 30 s; )5 72 C4E
{7 min, PNZ GAPDH 2y 28 ¥R, 1M CTGF E-cadherin |
a-SMA (Col Io; F1 Col Vo, ¥k 32 1§35, PCR P44
1. 5% B bE e Uk EERE LR R GG, KIS 53
Mrab ¥R R Se (3E[E UVP 2~ \)) R4 K B 4, LA AR

FHFRR G, ] GAPDH &£ 1E W P 2 W't B (R (1) AH
XTEEAT5 0T EE 3 WS RT-PCR £ 2,
1.3 Sit=ZEHH

GER VIS = bRt (v 5 ) FOR, R SPSS 12.0
AT ST 225007, P <0. 05 7525 5 5A 24k

2 #R

2.1 HK2 #fafAEFEHE

TE KT HRZH 20 g S A B JE , thCTGF 5 ng/mL il 1
24 h JF I K 2RI .
2.2 HK2 44 jg E-cadherin, a-SMA, Col Iy #0 Col
IV, mRNA %iA

thCTGF 5 ng/mL H|#/{#i HK2 4}l E-cadherin mR-
NA 3k B B VERFSE T B 5 o-SMA mRNA Rk 5
FI ) 49 4 5 5234 25 5 7 Col T, 1 Col IV, mRNA 3%
IKWIAE rhCTGF JEHT IS A W B A2k (LA 1 ~3)

3 i

B /N )5 B A A3 /N i 200 i R 2T 4 4
i, /N i 20 2 R 40, T 2T 4 2 5
500 T RCA AR E R T R 20 2 ECM R 1 B8 AR g,
F o TIF /N b F 0 T 3@ 3 EMT %% 434k R i 21
T/ FLR 2T A0, T R P AR I SRR 1 B T
8 3o 7 2 AR ) 2 434 M SR 1 RO, AN b
QML S5 T ECM &),

E-cadherin

432bp

a—-SMA
589bp

Col I,

347bp

Col IVa,
452bp

GAPDH

452bp

M 0O 3 6 12

B 1 rhCTGF5 ng/mL %% HK2 4HfE 0,3,6,12,24,
48 h J5 E-cadherin, a-SMA , Col I, #1 Col IVe; mRNA F

15, M(marker, AT £ | 45745 K /M ¥k 9 100 bp 250 bp 500 bp
750 bp.1 000 bp .2 000 bp)
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2.0 E-cadherin il a-SMA Bl Qi 25110 45 thCTGF 20 ng/ml #3# PTC (A

_ 15 SMA S /NI 1) 41K 48 b, LR 11 KOF Col 1V 4 il Ji 71

T 10 55,5 Wang!®)  Gore-Hyer!®! & IR0 AI152 8 4% R — 3,

Z 05 Lrgodhertn LA T IRA : DrhCTGF RO 535 @k st B 1L

0.0 : : : : : : ABFFEEE R AR /N AMIE T CTGEF il i fe

Oh 3h 6h  12h 24h  48h

& 2 E-cadherin,oa-SMA mRNA RiL#EH

Col I Fil Col TV,

‘/“\‘\A\k—ﬂ IV,
0.8+ ._,/“\‘/’\.Cd Loy,
0.7+

0.6 . . . . . )
Oh 3h 6h  12h 24h  48h

1.2
L1t
1.0}
09}

X mRNA

E 2 Col I, .Col IVoy mRNA RiX#EH

TGF-B, fEy TIF f5 B2 AL & N F WA 2 &%
BN, CTGF 1y TGF-B, T il K+ 9 ) iz WE 52,
Tto %5 140 Sk i 0 5 HEA T 305 K & RN S A B /N R
B 4 IgA B Rkt Bk /N ER B Ak DL RO PR 9
W B IS R AR AR Th S A CTGF mRNA 53K 34 , CTGF 43
A G AEPER UL AR KOG ER , TIF S5 5] CTGF mRNA 3%
KARIREL, FRIT Okada 2505 7Rk 2 B VIR Sh R
UESE CTGF iz L ODN + 1 RE 7F &% 2H 21 /K V- i 2
(B Jo7 £ 4 £k i 9 A8 2 5, DL 1 45 SR 3 /R CTGF &
TGF-B T+

FATHE ST K B, ThCTGF BB HK2 41 jf P 25 & A=
At b B R B 22 S AT AR Y AR TE | (]I
T E-cadherin mRNA 3k, I o-SMA mRNA ik,
F W] thCTGF {AR4h B 300 HK2 4 i o] DL Ik A= 5%
g3t e EMT B PO SCREAD BRAK K Oy - D - 2 266 B i1
THK ; @a-SMA Rk FI L3 3 11 2 5 358 M P JeE
@Y ML AL 58 . E-cadherin J& | 57 20 Jl 7 1iE
PEFRAE 72 EMT I 5 Y55 2% 5 o-SMA J2 LI £F 4 2 Jifg
PRt EFIEO T B /NE F R AMETC o-SMA 3
ik DR 2 & EMT (Y 3 4R 10, thCTGF il i
HK2 20155 53 AL B AL 7T RE A chCTGF 5@ 3 15 20 il i
ERPERURG S RSN S AR T o-SMA
SER LN R R 37

{BAE R G i T, FAT T A 90 HK2 4 i 7E rhCTGF
F G Col Tay FI Col IVar; mRNA Fik H9AT H4 i , iX
AN L Wangw] \Gore-Hyer[g}Eﬂ@{#ﬁo Wang %8 %
Bl MCT (/N B /N E ) 4R g 78 thCTGF 1nmol/L
RIS , I Col Ta, | Col Moy mRNA 33K Ff A 8 45
Gore-Hyer % ] thCTGF 5 ng/mL i HTEC ( A3 ¥/
B L) 40, B Col IV mRNA EIKTNEA M. 10

HK2 201 i % A e AR BN BB AR LI I A o X L Ep
UET Gore-Hyer B & - 76 B 2R 4E Ak #2 v, CTGF X T
B AR BT R I s R T . T
JEPE CTGF C A ESEAE HKC( B /NS LR ) LA =
TGF-B, Hl3 5| 2 5% 43 1L 2k i 2], 78 NRKS2E (K B
B/NE E ) A S TGF-By RIS R T A5
I AT UL AN CTGF FEAE 0% 22 5%, HoR A
Fr T — 20 5E

(& % X #]
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