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Protective effect of bone morphogenetic protein 7 on TGF-1 induced

epithelial-mesenchymal transition of podocyte
Chen Liqun ,Lii Zhimei,Ge fianjian,Yu Xinyt,Gan Hua
(Department of Nephrology,The First Affiliated Hospital of Chongging Medical University)
[ Abstract)Objective : To observe the protective effect of bone morphogenetic protein 7 on TGF—B1 induced epithelial -mesenchymal
transition of podocyte. Methods : The pcDNA 3.1rh BMP-7 plasmid was constructed and identified. Human podocytes were cultured in
vitro, with different concentrations (10,20,50, 100,200 pg/mL) of recombinant BMP-7 stimulating podocytes for 24,48 ,72 h and
were collected in the cell respectively. The death rates of cells were detected by flow cytometry,and the optimal stimulation concen—
trations and time points of recombinant BMP-7 were selected. The experiment was divided into normal control group,TGF beta 1

stimulation group (TGF-B1) and plasmid transfection group(PEGF-BMP). PEGF-BMP group was transfected podocyte with 100 g/

mL recombinant BMP-7 pretreatment after 48 hours;the human

ANGT ) B ol .
fREER : P AIBE, Email: cql11970@163.com, podocytes of TGF-B1 and PEGF-BMP groups were stimulated
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(2018-04-10) harvested,the mRNA expressions of Podocin,SMA,VIM in

respectively with 5 ng/mL. TGF-B1. Alterations of specific markers
in cultured podocytes were observed by immunofluorescence;

and 72 hours after treatment,the cells of different groups were
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podocyte were detected by RT-PCR and the protein expressions of Podocin,SMA,VIM in podocyte were detected by Western blot.
Results: DpcDNA 3.1rh BMP-7 plasmid was constructed successfully and stably expressed BMP—-7 was transfected in human
podocytes. The expression level of BMP-7 protein in PEGF-BMP group(0.487 +0.012) was significantly higher than that in normal
control group(0.251 +0.012) and TGF beta induction group(0.151 +0.015) (P<0.001). @Real-time PCR analysis showed that mRNA
expression of podocin was significantly decreased in TGF beta 1 group(0.285 +0.013) than in normal control group (1.057 +0.090)
(P<0.001),while mRNA expression of podocyte was increased in PEGF-BMP-7 group(0.693 +0.077) than in TGF beta 1 group(P=
0.003) ;the mRNA expression of «a—SMA, VIM were significantly increased in TGF beta 1 group(1.257 +0.039,1.114 +0.097) and
PEGF-BMP-7 group(1.028 £ 0.093,0.821 + 0.059) than in normal control group(0.357 +0.089,0.403 + 0.020) (P<0.001) ,but mRNA
expression of a—SMA , VIM were decreased in PEGF-BMP group than in TGF beta 1 group(P=0.011,P=0.002). Western blot showed
that protein expression of podocin was significantly decreased in TGF beta 1 group(32.923 +5.301) than in normal control group
(101.807 £ 9.208) (P<0.001 ) , while protein expression of podocyte was increased in PEGF-BMP-7 group (90.507 £ 7.810) than in
TGF beta 1 group (P<0.001) ;the protein expression of a—SMA, VIM were significantly increased in TGF beta 1 group(116.120 =
8.300,124.016 £ 9.702) and PEGF-BMP group (93.832 + 10.602,100.801 +6.801) than in normal control group (35.730 +4.892,
43.801 +£2.600) (P<0.001),but protein expressions of «a—=SMA,VIM were decreased in PEGF-BMP-7 group than in TGF beta 1
group(P=0.017,P=0.007). Conclusion ; The expression of a—SMA and VIM in human podocyte induced by TGF beta 1 was in—
creased , podocin expression decreased,while BMP-7 inhibited this effect and showed the protective effect on podocyte.
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Annexin V- FITC 4 I8 T 500 G (LA A B
AT W R B ROV & RIS E A TRARA
F) ) 5 5 2¢Ot BB (Leica Microsystems GmbH , Wetzlar,

RN /N BR AR IRE 0 2 s T R A R
LB /INERREAR A 7 T A T A U 2
FIRIN A 5 0 et DR il e 4 e o34 A7
FE A TE R 2T BELWT S o 0 ) O

‘I W H (bone morphogenie protein 7, BMP—
7 & FHALA K F B (transforming growth factor—
B, TGF-B) A A T A R b1 , BMP~7 Je: il 2 i
S0 U 2 o R v ) 7 0 1)L B 440 e o3
AL T ZAMI P F , BMP=7 NAE B E & & f v
HAHRZEH], mHik 5 2 M B IEe i A 4 &
JEFF A B VIR . HAT BMP-7 765 IE 2
ML A VR IR v A B

ARSI AP # A N BMP-7 A 1 5 41 s 75
AR W BMP-T7 %5164 K P B1 (transforming
growth factor-B1, TGF-B1)175 5 ) A2 41 i 4% 434k
ISR, PR BMP-7 15 2 40 i 5% 7 Ak b 5 7 L&
FERTREALT , Ay i R S 74 BERT 0 B A Hh A
SCE LR

Germany) ;T4 DNA #3288 Hind Il BamH 1 1 H 32 [E Takara
AL G H R TREARGRA A G, Adt BMP-
7 .nephrin , VEGF F1 WT-1 $If& , S50 A Podocin £ FEpEHIiA |
a—SMA Vimentin ¥4 [ 3£ [E SantaCruz 22 5],
12 ARmpiEi

IR IR & HURTE D e A AL TG 5 5 BB s 8 /9
LA STRITRA 4 CHJ RPMI1640 B5350 . 0 B B B il 7
80 H M [ B7RE AIFEE 2 BEAR  UE AR Y 40,120 HHH,
B YRR 120 HFR LA /NER, 1 000 v/min B0 5 min, 25
1, SRR R AL E R R AR IO R R RN
37 °C.5% CO, M1 95% 0, 5535 1 ), i 2255/ Nek , T
LRSS 7 d R R BE e, St e | LR, 1%
BSA )5 43 51—#T nephrin(1:50) \VEGF(1:100) 1 WT—
1(1:100)4 CiH7 , T 1:200 s iR BOER N 1 h, Bk 3
Tl 1 IS B ) 4 R o S TS
1.3 pcDNA 3.1th BMP-7 Ji#a6g # i B S &

IR 58 8 AR GenBank ' BMP-=7 ¢DNA %51
(109471414) BT B B 1490 1l A7 Bl 4% . PCR MR 2R
(50 L), 10 x Buffer 5 wL,dNTP 6 wlL,Mg®* 5 wL,Taq fif
0.5 L, B cDNA 0.5 uL, L7, FiH#51494 1 ul,ddH,0
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31 uL, JWAME:94 CHIAEME 3 min, 92 °C,40 5,55 Cik 2k
305,72 °C,5 min, 32 MEIF,72 CLEMH 5 min, VI RIIL EH
B 457, PCR PR R . 38 PCR F=%¥) 20 wL,Hind
Il 2 wl,BamH 1 2 pL,10 x Buffer 5 wL,ddH,0 21 wL,37 C
K1 h BT F= 7 WL A TR BRI BE 1 B, kA
(30 L) :peDNA 3.1 Bk 1 wl, 10 x Buffer 3 wL,Hind I
1 wl,BamH I 1 pl,ddH,0 24 wl,37 CKER, BIKIE Y]
Jiz [l B R BE 323 . peDNA 3.1 44 2 L, 10 x T4 Buffer
1.5 pL, T4 DNA ligation 1 pL,#HA R Bt 1 pL,ddH,0 9.5 pL,
T RIS U AR DHI0B H1, Kan ik , FHE
B TEREERI 2 4 mL LB(IN Kan) ,37 “CHER 0, 3R HUT KL,
EcoR 1 HARGEI%ESE I — WA FP2E5E pcDNA3.1BMP-7,,
1.4 #FA R MR,

FEYLHT 4 h 3R 1x10° A EANAET 6 FLA L, 4 h 54
R TR 2 we  Superfect Transfection 10 wL FTCILTE 5
FRHE 400 pL, PRHGHEAT, FEIEE 20 min 47, ARG IR
1,37 CHFFE 3 h, i IEH G FRUIESR 24 b, PRk A ek,
T Y peDNA3.1 BMP—7 [I40 ML, IR 58 2 FE YL i A2
4 f.,

1.5 Western blot #im) &% ¢ ¢ A 4m fig,

W AR 7 I, A 5 x SDS BRI IRE 2% gk, o
FRINF 10 min, B AT Y), ECHL A . 12% SDS-PAGE
STEE N, N B DG R O SR E R T 5%t
8 W E P LA, Sein—dt bt A BMP-7(1:100) /4 == IR 5
B 2 h,PBS W UEE I —HT(1:200),37 CHFH 1 h,ECL &
¥, X AR,

1.6 A fm R ASUE ] 2| e o

Annexin V J&—F Ca> A PERENGSS G E , A T-4ni iy
DNA T @ BE e S e, 7= B 40 90, SRAE 40 BRI AN RE
TR SR RS AT B R B R T ) R AR 2 — . RSN TR
SR, T 10,2050 ,100,200 we/mL T4 BMP-7 JIF 2
YA, 530 24 .48 .72 h WSCHE AR, ) 9 =X A i SR 20
HEJRT= 3R, Gk B 20 BMP-7 114 B o et B A1 RIS [
1.7 fmpa ez ek

REFRB L AR T 6 FLARE, ITA 100 pg/mL YA
T2 BMP-7 WiAbFE 48 h J5 , TGF—PB 75 -2 TR 44 YL 20 7
S350 S ng/mL TGF-R1 MIFE AN, 72 h 7T 4% 2 B
[& 5 10 min, fill 1%/ BSA(0.3% Triton X-100)1 h == Ji&FH 1k
Al RELE G, 4 CiE R, FHN Dylight 594 45129 1¢G ik

TEEE RN 1 h, T DAPL 5 QL A0HaA% , F5 55O B i
TR
1.8 i#45%k-% R B4E RS (RT-PCR)

PR IR R AN SR 3 4. IE W A BRZH TGF-B 75
S0 (TGF-B 41 ) N JFoki e Yt 40 (PEGF-BMP-7 41 ) , Jhi i
Y2l L AMMARYE 1.3 2 BIMA 100 pg/ml (9 A E 4 BMP-7
THALHE 48 h Ji , TGF-B 75 2 AN TR 3% YL 443 30m 5 ng/
mL TGF-R1 24, 72 h Je WA 4R, 1 Trizol 351
FHHAIA S RNA, B 2 wg RNA J2#E 57 ¢cDNA, Podocin ,a—
SMA , Vimentin 19759 B 1 AR 4 TR AT B /3T
G, 519 & PCR ¥ 1 554 L3 1, PCR =28 2% 35 g A
EEWEHLUK , BIO-RAD BEIE UGB RGE BT, SEgm 2 LA H
F4) 35 R AR X 2858 [ 1 3 R 4% I K B (absorbance, A) &5
B-actin FEHZA7 A W HEPRER
1.9 Sz &P ik (Western blot)

YA 107 A JE4RAE, & 10 wl/mlL 25 G 5
TRA W) RIPA Y 0.8 mL A BRI S A, BLS0 e
PR 5T, 8% SDS—ZR NI Ik e Mo L vk, % SR IR TR £T 2 35
B L& 1% 45 1% BSA A 1gG (1:500 ) I8 4 e 3 4]
1 b, 28 B A —30 : 2230 Podocin FIZ2 SEREHLIAR 1:300 7
)5 (a—SMA 1:200 FiBE )  Vimentin 1:500 BB ) il B4 57
BEPLIR, 4 CFBE T, TBST WL E , NP =f 16 —
P, ZWFE | b, TBST NS , 5 ECL 37 M 1 min 22
X R 5 TBAS FMGANH 2R S 450 22 i ok 259
WS B A TR b B
110 %itspasm

FiA5 KR SPSS 19.0 883 T A A7 A BRI | Bcds
DIFE + ARifEE (v 2 ) o, S LUK FH BN R 5 2245
BT, P LA R ) 1SD— K36, A 36K 1 =0.05

2.1 T4 pcDNA3.1th BMP-7 %52

EcoR1 it 5] 8 20 ki pcDNA3.1th BMP-7, H:fi§ 1]
T 2% R RS FL UK S P UL 490 bp ZE47 4 (B 1 |
).
22 REIFEAL M BMP-7 &8 &k

TEE R TCE-B 175 24 R TR % Yo 4 2 40 s BMP—

F1 BHEESIWFIIRET BEMG TG~
Tab.1 Primer sequences amplification conditions and products of the target gene

GlE B4 kel PHAA PHPHEE (bp )
Podocin F:5" “-TCAAGCCCTCTGGATTAG-3’ 95 G754k 3 min, 95 CZ5HE 305,55 CIB K 30 s,
R:5" ~CTTCATGCTGGTTTGCAT -3’ 72 CHEA 40 5,30 PMEH 2
a -SMA F:5" —=TCT GTA AGG CCG GCT TTG-3" 95 “C7A21% 3 min, 94 CAEYE 405,57 CiBk 30, s8s
R:5" -TCACGCTCAGCAGTAGTAACG-3’ 72 CHEAH 40 s,40 PMEHR
Vimentn F:5" ~CTCTGGCACGTCTTGACCTT-3’ 95 CAEME 3 min, 95 CZEYE 1 min,56 Cil k .

R:5’ ~CTGCACCTGTCTCCGGTATT-3’

1 min, 72 CHEff 45 5,32 A
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TH I IK 0 514 0.251 +0.012,0.151 £0.015 Fl 0.487 + Normal control g PECEP_BMP_7

0.012;3 4114 BMP-7 B E XK EM LR EASiT2E R
(F=522.190,P=0.000) , TGF-B #5540 1) BMP-7 25 [ FRik/K
SRS E % FRZH AL (P=0.000) , 1117 Ok % 420 BMP-7 25 |1132
KPR IE 0 BRALR TGF-B 5341 W] 8.4 85 (P=0.000)
HatEa L (E 1T TED,

Control PEGFP-N1 PEGFP-BMP-7
BMP-7 | ——

Control TGF-B PEGFP-BMP-7
BMP-7 | —— e et

B-actin | e | — | —

FE 25k peDNA3.1rth BMP-7 () EcoR1 A1)
FIE Western blot A AL AR AT BMP-7 2 1 #35

1 EHFH pcDNA3.1rh BMP-7 £EF1 A B4
BMP-7 EE%*iX
Fig.1 Recombinant plasmid pcDNA3.1rh BMP-7 was identified
and the protein expression of BMP-7 in podocytes

were detected by Western —blot

2.3 R A ) T dn A T
RANEFE N R AN, A0 3557 24 148 72 h 43 iU AR 4

J, AN BE (10,2050 ,100,200 pg/ml) i B 24 BMP-7 {E

R A 48 b, R AR PH TR BN 4% .5.7% .6.8% .

8% 10%,, i1EH XFHRL L AMAEIEA A AT, Bk

£ 100 pg/mL F1 48 h Ay i AR 3 R ) o5

24 R 9% % KL BMP-7 *F 2 28 e Podocin .a—~SMA VIM

IEHEO T, R R S W S 7Ot s S s fH
P AR S S 25 S 0] Y TGF-B1 I 72 h e, 2 40 e Y
Podocin . «-SMA VIM R385 , 1M JiRifE 42 2 40 ¥ Podocin |
a-SMA \VIM FiEH5R , ik 2~4 FfiR

Normal control TGF-B PEGFP-BMP-7

Dylight549

DAPI

Merge

2 AR Podocin BIFRIE
Fig.2 Expression of Podocin in human podocytes

DAPI Dylight549

Merge

3 ARHM «-SMA KIFRiX
Fig.3 Expression of oo—SMA in human podocytes

Normal control TGF-B PEGFP-BMP-7

DAPI Dylight549

Merge

4 NELHE VIM BI3RIE

Fig.4 Expression of VIM in human podocytes

2.5 Real-time PCR ¥ BMP-7 3+ TGF-B1 # F 2 & &,
Podocin . a—SMA . VIM # mRNA £k 69 %@

TEH X IR TGF-B 17541 Fl iR s YL 240 J2 Al Podocin
B9 mRNA 235 7K 435 A 1.057 +0.090.0.285 +0.013 Al
0.693 + 0.077;3 41 £ 411 Podocin AY mRNA FEik7K -2 5 H.
G555 L (F=43.404,P=0.000) ; TGF-B 75 321 /2 41l ity
Podocin ) mRNA &3k 7K -8 i fIG T 1E 5 X% B 4H (P=0.000)
B 5k e G 2 AL Podocin A mRNA 23k /K F48 TCGF-B
VA FHE AT (P=0.003) , IEF XS IRA] TCF-B 5S4 Fl
JoAE B Yl 21 A0 o -SMA Y mRNA 5% 3k 7K S 43 91
0.357 +0.089 .1.257 + 0.039 F1 1.028 + 0.093;3 ZH £ 41 it} -
SMA ) mRNA FiAh/KTF 22 5 BA G122 3 L (F=108.840,
P=0.000); TGF-B1 i F 4 L 41 a—SMA ) mRNA 33k B
S T IR X IR AL (P=0.000) , {H SRS e 24 AL 4088 o—SMA
AYmRNA F1K%8 TOF-B 4 A FHEEH(P=0.011), TEH#
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Yt IR ZH TGF-B i 4L MR %5 G 41 2 41 VIM A mRNA
FE KK F 43 51 R 0.403 +0.020.1.114 £0.097 Fl 0.821 =+
0.059;3 2 R4 VIM 9 mRNA Z3A/K -2 5 HA G5
X (F=86.467,P=0.000) ; TGF-B 5 S:41 JE 4l VIM [ mRNA
FEIRI 5 5 T IE X R 4H (P=0.000) , {H JFORLFE e 41 2 41 i
VIM Y mRNA A5 TCF-B 5 A FRE#H(P=0.002)
W3 2,

% 2 Real-time PCR #:ill 248 Podocin, a —SMA,
VIMEI mRNA 3 RiE=
Tab.2 The mRNA expression of Podocin, a —SMA,
VIM in podocytes detected by real-time PCR

241 Podocin a -SMA VIM

TE X R 1.057£0.090  0.357+0.089  0.403 +0.020
TGF-B i#ES4  0.285+0.013*  1.257+0.039° 1.114+0.097*
iy e 0.693 £0.077"  1.028 £0.093*  0.821 + 0.059*
F1H 43.404 108.840 86.467
P 0.000 0.000 0.000

T a, SIEH XA ELEL, P < 0.001 b : 5 1EH X R4 HLEL, P=0.003;
c: FRLEE Y41 5 TCF- B 5 F 41 H L, P=0.002;d: b L el 5
TGF- B FHFA I, P=0.011;e: FORFE YL 5 TGF- B i A LKL,
P=0.005

2.6 Western blot #& BMP-7 3t TGF-81 #5248, Podocin.,
a-SMA VIM % & & ik ¢ % h

IE F 4 U2 TGE -B 75 5 20 0 s 5 4 4 /2 20 i
Podocin 1Y 25 3R IK 7K 74371 24 101.807 +9.208,32.923 +
5.301 £190.507 = 7.810;3 ZH L4l Podocin FEE 14 # 1k K
25 HA G X (F=70.738,P=0.000) ; TCF-B 5S40 /&
41 IS Podocin A9 2K 11 2% 35 7K 7 B W AR T 1E & X B4 (P=
0.000) , 1B iR 55 Y 2H J& 44 i Podocin Y 2K 1 26 35 7K P45
TGF-B 7544 THE a3 (P=0.000) , i 5 1E %) B 20 b4
ZRIGH A X (P=0.119) , IEH XTHRZH TGF-B 5S4 Al
FREE Y AN a-SMA 19 133K K 4351k 35.730 +
4.892 116.120 + 8.300 F/1 93.832 + 10.602;3 2 £ 411l «—SMA
M AR 22 7 A G5 5 L (F=75.427,P=0.000) ;
TGF-B i 40 L 41 H o—SMA By 19 335 W i 8 T 16 4 %
AR (P=0.000) , {8 5kr % Y2 ANAE a-SMA [ 45 I 2k %8

TGF-B 5 24HA Tt (P=0.017) , IEH X B TCF-B i
S LH RN R Y 4 A VIM (4 28 1 2258 KO 43 51 oA
43.801 +2.600,124.016 +9.702 F1 100.801 + 6.801;3 ZH /£ 41l
ML VIM B 125K 22 R B A St L (F=104.215, P=
0.000) ; TGF—B 75520 £ 41l VIM 1Y mRNA 3358 8 5 T
1EH X B ZH (P=0.000) , {H k7% G20 /L 40 VIM ) mRNAZE
K TCF-B AT T e (P=0.007), W3 3,

3 % it

DR AR Y DG DR 3R 02 A i s, 7
BRAE 25 B TGF-B A BB 1 A AT 2 20
Ji 2 A= vy b s 200 1 ] 7 S5 200 B ) 2 3 A SO 8
AT AR A5 1 S HE AR A R 2 R S e AT
P F B /N BRUE B BRE  SERE R S R R R 2
B A DR AP VR T Ok 832 B OGS, R A MAE 1
L3 T AR W] SE U Ak, A5 AL BRI AE G AR
F (Podocin ,P—cadherin Nephrin) 2 B 48 4 ¢ 8 H
(a—actinin—4 F-actin) iR/ | f] EMT FHCHEE H
WL E H o-SMA 258 H desmin Z0-1 R ZF 4
Ui S H -1 (FSP-1) 4335 L, Yamaguchi
SR B BRI B S8 PR P R A B Ak T O
TR H 2 40 B 3k AT dE i i S AR -1 T
SR N V-2 A PN N S NS = & 9
Vs, FECE RN, S AMER BT AGEs
LT AN Z0-1 M RIA R TR A B A 8
JREGF=AS, I, WEE Podocin ,a—SMA \VIM #ik
A [ 42 S e AR EMT B9 & 2R R e

TEZ M AN EMT s fE b e fb 4B KA 7 Bl
(transforming growth factor-B1, TGF-B1) BN A e
HE NPT 20 A% TGF-B1
VERALHRP 2, WAL E A BMP-7 Xf TGF-B1 531
N A ARSI . AR SRS R K] TGF-B1
PN R AL, FE 4 o—SMA VIM [ mRNA Fl
MR IATHE , M Podocin ) mRNA F14E 1A 7K

% 3 Western blot #ill 248A Podocin, o —~SMA.VIM HIE A &K%
Tab.3 The protein expression of Podocin, a —SMA, VIM in podocytes detected by Western blot

2H 5 Podocin a-SMA VIM

T X HRZH 101.807 + 9.208 35.730 + 4.892 43.801 + 2.600

TGF-B %S4 32.923 +5.301° 116.120 + 8.300 124.016 +9.702*

TR YA 90.507 + 7.810" 93.832 + 10.602 100.801 + 6.801~

F{H 70.738 75.427 104.250

Pl 0.000 0.000 0.000

v, HIEH XA ELES, P < 0.001 ;b 5 1EH XA LA, P=0.119;¢: ORI EE Y405 TCF- B AL LA, P < 0.001;d: FhidE 405 TCF- B

PR HHE, P=0.017;e: FORIFE YL 215 TGF- B i 4 He A, P=0.007
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