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Effect of recombinant adenovirus vector of decorin on the expression of

extracellular matrix molecules in rat mesangial cells
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[ABSTRACT] AIM: To investigate the effect of adenovirus — medicated decorin gene transfer into rat mesangial
cells (RMCs) on the expression of decorin, TGF — B, and the extracellular matrix(ECM) components. METHODS: Rat
mesangial cells were transfected with recombinant adenovirus vector of decorin, the levels of mRNA for decorin, TGF - B, ,
collagen type IV and fibronectin were estimated by semi — quantitative RT — PCR. RESULTS: The transfection of AD —
DCN significantly increased decorin mRNA expression compared with negative control (P <0.05). Increased decorin syn-
thesis down — regulated the levels of mRNA for TGF — B, , collagen type IV and fibronectin. CONCLUSION: Transferred
AD - DCN expresses biologically active decorin in RMCs. The function of AD — DCN on down — regulated TGF — B, and
ECM component transcription is similar with the treatment of 30 mg/L anti — TGF — B antibody.
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BRI A IR FE BT ) ,293 4 Jfd ( Stratagene ) , DMEM
2 3 5% ik FJBR 2 H B8 ( Gibeo ) , fif 4 IfiL 7§ ( Hy-
clone) , TGF - B H FfiHi & (R&D), Trizol I M -
MuLV j3i%% 5% (Invitrogen) ,DNA -5 E8 (It 5t f E
A ,PCREIYH FIBETAY TEAF A K. #
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F-70 C&H.
2.2 mpEF RARE RIS RMCs,
MR TG & 5% FCS 1 1 o/ L % % b5 i fIOBE
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2.3 FMHHAKFE RMCs AD - DCN BRYL4 .
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IR = % AD - DCN JskZe 2l , FHMEXT B 4H RMCs
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5%FCS ff) DMEM (HG) 8 & . ¥ IE % X B4, &
Fi4 5% FCS f¥) DMEM(LG) 3% RMCs, .3 1,
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Tab 1 The divided RMC groups

High High glucose  High glucose  High glucose ~ Normal
glcoss ~ +AD-DCN  +AD-LacZ +anti-TCF-B  glucose

Glucose
(mmol/L)
AD-DCN
(MI0=50)
AD - LacZ
(MI0=50)

TGF-B

Ab

24.975 4.975 24.975 4.975 24.975

2.4 RT-PCR 0 Z4& B 6AK mRNA 69 &k
FHAATE 1 d( BV R AR R 2K 24 h,
DIZEHE) 255 7 d WAL, SR Trizol —25 1542
HAAfL S RNA B2 pL JU5€ RNA 4ifEfiE., A M
- MuLLV 33 5% SRR BRULHT & 56 1 5% cDNA 4,

& HWERTIYFIIE 2,

DL RNA #8658 J5 6 55 1 45 cDNA 4
M, #4T PCR 35, RBi{A R AHE: 10 x PCR & np
W 2.5 uwL,10 mmol/L dNTP 0.5 pL,10 pwmol/L ) I
TG94 2 wL,cDNA Btk 1 wL, REE 1 U, 50
XZEIK B LEERTR R 25 wlo & H B3 HE R4
3,

*2 BHEESIWFS

Tab 2 Primers used for RT — PCR

Gene Sequences 5’ -3’ Size

Decorin Upstream 5’ - CCG CAT CTC AGA CAC CAA CATA -3

Downstream  5° — TTC CCA AGT TGA ATG GTA GAG C -3’ 477 bp
TGF - B, Upstream 5"~ ACTA CGC CAA AGA AGT CAC CC -3’

Downstream 5" — AAG CCC TGT ATT CCG TCT CC -3’ 362 bp
Fibronectin Upstream 5’ - AGT CCA CCG CCA CCATCAA -3

Downstream 5° — CAT CAG TGA ATG CCA GTC CTT T -3’ 450 bp
Collagen IV Upstream 5" - GAG CCA ACG CTT CAG CAG G -3

Downstream 5" — CCT CCA GCT CCG ATC CAA CC -3’ 178 bp
GAPDH Upstream 5’ - TGG TGA AGG TCG GTG TGA AC -3’

Downstream 5’ — GGT GGT GAA GAC GCC AGT AG -3’ 305 bp




%3 &BEWEERT-PCR EREH
Tab 3 Condition for semiquantitative RT - PCR
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Force — denaturation ~ Denaturation Renaturation Extension Cycle Final extension
Decorin 94 C x3 min 94 C x30 s 58 C x 1 min 72 C x30 s 28 72 C x 10 min
TGF - B, 94 °C x3 min 94 C x30 s 57 C x 1 min 72 C x30 s 28 72 C x 10 min
Fibronectin 94 C x3 min 94 C x30 s 60 C x 1 min 72 C x30 s 30 72 C x 10 min
Collagen IV 94 C x3 min 94 C x30 s 62 C x 1 min 72 C x30 s 35 72 C x 10 min
GAPDH 94 °C x3 min 94 °C x30 s 58 C x1 min 72 C x30 s 25 72 °C x 10 min

B PCR =¥ 5 wL 7E SR Z4E /) 2. 0% 31
FEMEBERCFL YK , IS - 1000 2T REEUTF B IR R 4
W5 2% 7= ¥y 1 & 5 %5 BE {E (image density value,
IDV), HKEFEK mRNA K = B 3 H mRNA
i) IDV {&/GAPDH 3:[X mRNA f IDV {&,

3 GitEaeE

LI EHE LA IR + bR (2 2 s) RN, A
SPSS 10. 0 for windows Gk, 2 MEA K% 2 [F]
W LR 5 2243 BT (ANOVA) | BIAE AR B 80 2 [ fr
R ¢ R

2 AD -DCN 4#1 AD - LacZ £H decorin, TGF - 3,
B & ECM B3 RiLER

RMCs J&¥¢ AD - DCN J5,DCN mRNA /K E7E 4
R S B = TR A (EREd) (P <
0.05) , LA 24 h i /Ko , 2 BAVERT HRZH 24 h i)
1)2.24 £%5, 48 h EZHEA T RE, 272 h J5HAK RSy
FaE (B 1.2,5%4) . Decorin mRNA /K-35 f5 R 3
Xt TGF - 8, mRNA /KM HIVE . 48 h g, AD
- DCN #] TGF - B, mRNA 7K F-JF # 5. &% T Bt
MEZH (P <0.05) (& 1),72 h 5 5IE# X B4 > 6] 2
REBEEN(P>0.05) (K 2.%£5), 5 TGF -8,

s
A S mRNA 7K5F—3, 40 g #hF Ji fibronectin F1 collagen
1 EEXRARPEXTERA decorin, TGF -, & IV mRNA K FHZEH FHE(E1.2,%6.7), W72 h
& ECM o RixER L ) £ L BT 45, AD — DCN 4 fibronectin FfI collagen

IE & X B4 (KB4 ) RMCs & decorin, TGF -
B, .fibronectin FI collagen IV ¥ mRNA ¥JH /K F-%
ito FHMEXT B (= B4 ) RMCs B9 decorin, TGF —
B, .fibronectin I collagen IV mRNA 7K - 7£ £ WL 2L i
RBBERTIEEXRACP <0.05) , HAN LK, H
HI BN R EF T RE

IV mRNA 7K 8 Z K FEAPEXT B4 (P <0.05) ; 7E
96 h FH )5 i 4% WL at /5, fibronectin Fil collagen IV
mRNA 7K 34250 1E 5 % BRAKF, B4 R 22 % T
BE(P>0.05),

S BAPEXT BR2H (EBE4L) LA, RMCs &4k AD -
LacZ B4 3% )5 , 7EmRNA /K, decorin ,TGF - B, |

M 2 3 4 5

Fig 1 The expression of ECM mRNA in RMCs at 48 h. M; marker; 1: normal control; 2: positive control; 3; AD — decorin; 4 high
glucose; 5: AD —LacZ. A: decorin mRNA; B: TGF - B, mRNA; C: fibronectin; D: collagen IV; E: GAPDH mRNA.

1 48 h B4 decorin 1 TGF — B, mRNA 7k F ik
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Fig2 The expression of ECM mRNA. A: decorin; B: TGF —,; C: fibronectin; D: collagen IV.

2 #FHHEE mRNA RiZKFHEEL

%4 Decorin mRNA Ri&KFEHIFHBEZL
Tab 4 Expression of decorin mRNA (x +s. n=3)

Group 1d 2d 3d 4d 5d 6d 7d
AD-DCN 0.990£0.113**  0.895£0.059* 0.790£0.053** 0.763£0.081 ** 0.745+0.078** 0.772£0.009** 0.778 £0.052**
AD - LacZ 0.429£0.021%  0.420+0.004*  0.452+0.024*  0.4230.012*  0.400+0.016*  0.428 +0.018%  0.438 +0.021*
Positive control 0.436£0.010*  0.332£0.045*% 0.281+0.053*  0.238£0.095%  0.231£0.097*  0.249+0.092*  0.232+0.043 *
Negative control 0.443£0.023%  0.4320.016*  0.443+0.023*  0.403 £0.016*  0.464 +0.022*  0.439+0.016*  0.435 =0.020*
Normal control 0.223 £0.031 0.193 £0.032 0.217 £0.024 0.211 £0.025 0.248 £0.023 0.204 £0.025 0.218 £0.031
* P <0. 05 vs negative control; *P <0.05 vs normal control.
%5 TGF-p, mRNA FisAERHEEN
Tab 5 Expression of TGF — B; mRNA (x +s. n=3)
Group 1d 24 3d 44d 5d 6d 7d
AD -DCN 0.427 £0.011%  0.347+0.039** 0.231£0.037** 0.168+0.035*  0.186£0.024*  0.167+0.029*  0.163 +0.009 *
AD - LacZ 0.427+0.026"  0.419£0.133%  0.424£0.022*  0.4380.012°  0.409+0.021*  0.442+0.021%  0.433 =0. 006"
Positive control 0.420 £0.005%  0.2360.049** 0.193£0.041*  0.173+0.021*  0.186+0.016*  0.175+0.011*  0.166 =0.004 *
Negative control 0.426 +0.006"  0.4360.011%  0.428 £0.016*  0.418 £0.015%  0.432+0.014*  0.419+0.021%  0.433 0. 020"
Normal control 0.167+0.006  0.152+0.010 0.161 +0.007 0.149 +0.012 0.169 +0.014 0.155 +0.007 0.162 +0.022
* P <0. 05 vs negative control; *P <0.05 vs normal control.
% 6 TFibronectin mRNA Fik/KFEHZHETH
Tab 6 Expression of fibronectin mRNA (x +s. n=3)
Group 1d 2d 3d 4d 5d 6d 7d
AD -DCN 0.416 +0.031%  0.363£0.023** 0.232£0.006** 0.183+0.023*  0.161+0.025*  0.193+0.022*  0.175+0.011 *
AD - LacZ 0.426 £0.024*  0.418 +0.030*  0.443 £0.012*  0.448 +0.016**  0.426£0.021*  0.437+0.008*  0.429 +0.053*
Positive control 0.419 £0.028%  0.241+0.026** 0.181£0.024*  0.340+0.019** 0.177 £0.023**  0.185+0.015*  0.279 +0.018 *
Negative control 0.465 £0.026*  0.437+0.008*  0.450£0.019*  0.464 +0.015%  0.434 £0.012*  0.446+0.022%  0.457 +0.020*
Normal control 0.163£0.034  0.177 £0.016 0.151 £0.016 0.165 £0.013 0.159 £0.014 0.176 £0.022 0.175 £0.013

* P <0. 05 vs negative control; *P <0.05 vs normal control.
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*7 IV EEE mRNA FikKFHHETK
Tab 7 Expression of collagen IV mRNA (x +s. n=3)
Group 1d 24d 3d 4d 5d 64d 7d
AD - DCN 0.342+0.018*  0.316+0.011%*  0.201 £0.017**  0.143+0.018*  0.128+0.006*  0.136+0.022*  0.142+0.015*

AD - LacZ 0.346£0.019*  0.327£0.020**  0.337£0.012*  0.314£0.017**  0.327+0.016*  0.336+0.016*  0.341+0.021*
Positive control 0.330£0.011*  0.180+0.018**  0.153£0.006*  0.132£0.003*  0.145+0.017*  0.138+0.019*  0.142+0.013*
Negative control 0.349£0.025*  0.385+0.013*  0.351£0.016*  0.373£0.035*  0.353+0.025*  0.358 +0.004*  0.3700.021*
Normal control 0.111+0.025  0.126+0.004 0.138 +0.010 0.126 +0.014 0.135 +0.009 0.140 +0.013 0.121 £0.013
* P <0. 05 vs negative control; *P <0.05 vs normal control.
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Y1 P, fibronectin F collagen IV mRNA 7K 5F [ &
TGF - B, mRNA 7K - i [ AR T 42 30T 1E % R 41 7K
-, I DCN E 4 i 2 &= DCN mRNA /K5
TE A& E K ECM 4> mRNA 7K 5948 Fi 548
TGF - B PUIAMBCRAE L, 458 anti - TGF - g
FHL AL /) fibronectin mRNA 7E 96h #1585 7 d 3%
I 2RIK K, T RS R I fibronectin & LS AN -
AELEMKH T TCF - B, BARAHK" o AD - LacZ &
LA oK B A R AR AL, 3R B 2l R G B A B B X
E S T RMCs 33k decorin , TGF - B, . fibronectin
F collagen IV mRNA HJ7K A BEEH

ER & E R DCN # cDNA TEAK BAE# L
RS decorin BL[H I B R IBEA0 M A, &5 3
Jican A K BV /DR ksl B iR F TGF - B, Je i
BEME R ECM 4> mRNA & [ &7 H &
ATEVE SRR S YA B rh B R 3G 3R T 1 2R R 40 i
AT ISR IR G . AR R R R R R R
BARABRYORR, R EFAREEGHES 56 E £
R EEMA

H A, DCN #] TGF - B, 4= ¥)~# T REHY BAKHL
AT ERE . DCN WL E B MBS & IF
A TGF - B, &1, M ELREI #| TGF - B, mRNA %%
AR, B> TGF - B, B RZA" . DCN A g
B A1 TGF - B, TEHESL, IR REBLIE Ca®" (5558 H,
R Smad2 BT XA - 240 BER L, T
Smad {5 5% Fi# B . DCN & REM I 40 Wnt - 1
B WEHE 1 (Wnt - 1 induced secreted protein
1,WISP - 1) L FEer 4 b i A 7, e na kit
40 J1 30 25 A SRR 40 7R Y 2R Ak, el 2 4 i O
TR AR , 0] B AL 4 (L 72, (B By
P A i — 22T

(& % x ®]
(1] Jeigde, o8 48, Bl 5. JENEN R R

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

(11]

ek, 2007, 23(6) ; 1176 — 1180.

Davies Cde L, Melder RJ, Munn LL, et al. Decorin in-
hibits endothelial migration and tube — like structure forma-
tion; role of thrombospondin — 1 [J]. Microvasc Res,
2001, 62(1): 26 -42.

Manoranjan S, Inge E, Renato VI, et al. An anti — onco-
genic role for decorin[ J]. J Biol Chem, 2000, 275(45) :
35153 -35161.

Batbayar T, Nomura Y, Ishii Y, et al. Affinity of placen-
tal decorin for collagen[J]. Biosci Biotechnol Biochem,
2000, 64(11) . 2478 —2481.

Mogyorosi A, Ziyadeh FN. What is the role of decorin in
diabetic kidney disease [ J]. Nephrol Dial Transplant,
1999, 14 (5). 1078 —1081.

Weigert C, Brodbeck K, Brosius FC 3rd, et al. Evidence
for a novel TGF — beta 1 — independent mechanism of fi-
bronectin production in mesangial cells overexpressing glu-
cose transporters [ J]. Diabetes, 2003, 52 (2);: 527 -
535.

Isaka Y, Brees DK, lkegaya K, et al. New paradigm of
gene therapy: skeletal — muscle — targeting gene therapy
for kidney disease[ J]. Nephron, 1999, 83(4): 296 —
300.

Wang H, Chen L, Zhang Z, et al. Ex vivo transfer of the
decorin gene into rat glomerulus via a mesangial cell vector
suppressed extracellular matrix accumulation in experimen-
tal glomerulonephritis [ J]. Exp Mol Pathol, 2005, 78
(1):17 -24.

Imai K, Hiramatsu A, Fukushima D, et al. Degradation
of decorin by matrix metalloproteinases: identification of
the cleavage sites, kinetic analyses and transforming
growth factor — 1 release[ J]. Biochem J, 1997, 322 (pt
3): 809 -814.

Wahab NA, Wicks SJ, Mason RM, et al. Decorin suppres-
ses transforming gowth factor — B — induced expression of
PAI -1 in human mesangial cells through a mechanism that
involves Ca>* — independent phosphorylation of Smad2 at
serine —240[ J]. Biochem J, 2002, 362(pt3) : 643 —649.
Desnoyers L, Amott D, Pennica D. WISP — 1 binds to
decorin and biglycan[ J]. J Biol Chem, 2001, 276 (50) :
47599 -47607.



