BMP7 BRI PR P45 5155 S48 L 3 Bk iR
|6) J5i 20 P B 434

FEF B AR U 2ok S
(ERERRFER R GRS W88 W EH AL = HEK 400016)

WE B89 K20 FH RNA(small interference RNA, siRNA)NF4975 7 & X £ % @ 7(bone
morphogenetic protein7,BMP7) Ak I8 5T Bk x5 2 % 3 # £ 3 Bk 9 I 18] R am e i B 3 AL 89 %
BoALE], A T Fh kIR (calcific aortic valve disease, CAVD) & -F R 475 324t 38
R, Fik: dF CAVD #1540 22 (non-CAVD 4B B F K677 89 £ hk & B &%, CAVD
HEME 28 21 (CAVD 20) B 8 R 5510 M £ 3 hk IR m Bt AT A MRIE E R0 &4, KA L&
284 F= Western blot 4] non-CAVD #414= CAVD 42 % BMP7.Runt 48 X # % & -F 2(Runx2)
& O R RKF. LB ERER G Z T LA KT IR EDIRMT, KRR BT S
Wik B T AL e, MR LA EHIE, FRLEEALLETERLES, KRR
Phit 4 3% BMP7-siRNA 35 4 5% = sh Bk B2 18] Jfy 4m A, 5K I qPCR A= Western blot % 3% iE
BMP7 & & 69 T AL A B 55 838 R Kk Fm e s B o, 3 S ARS8 B AR 18] R 4m R 5 A
BAG, R ALP & fod £ 40 S 3 & 5 555 A1 46 2m Ao -F- 27 Aok 30 R B LBk R B
qPCR #= Western blot i 4 A 4] 4 JL ik, B 48 % 2 B & & & Runx2. OCN #= OPN #) % ik 1§
o Ft Bl Western blot &4 M BMP7 TF #5435 i@ 5% F Smad1/5/8 &9 BEBR LK -F. 25 %: BMP7
#2 Runx2 & &9 /2 CAVD 8% £ A 80 2 5 T non-CAVD 0. o & &R K% 3 k#0218
FRmin, o-FEMMHEE (0-SMA) A H&E (vimentin) F &M, oE M h A HE
F (von Willebrand factor, vVWF) % & At ., 4 % BMP7-siRNA J& ¥ £ 5 Bk i IE 18] Jf 4m i o
BMP7 #) mRNA A= & & K-F 38 2 T A, T2 AR E 5k /7 39 51K, JT2 BMP7
A B # &K, T F#H Runx2. OCN #= OPN & £ B & & & % &, H B 8L
Smad1/5/8(p-Smad1/5/8) % & K-F ¥ 2 &4k, 254 : BMP7 3 BT Bk 40445 25 14 5 69 £ 3h ik 9%
BE 18] Jfy m e 69 ik B AL BE /7, BMP7/Smads 12 5383 TR £ iz A2 b KEZT 2 M.

RERI] AL E ARG MR R e, BMPT; B4 RNA Tk

ALY TSR (calcific aortic valve disease, CAVD) J& 3= Zh Ak fJiE
ITHIR A, FERBUN M LR 4E3 A 58500 S BN IRAE R, 7™ iR Ak
EEBKIERE A Ccalcific aortic valve stenosis, CAVS) , 5| /e 5 i B 1
B N 204, 18R IEEZK CAVD T4 BN T ek Cod Al e i s 0 55 =
O MBI, 75 8 LRI NBER I A 2.8%, 1 FLBEF F#4 HK fi w7 s 2
1713 — TR FH e 7 0 B PR R A st X 22 AT P BB LA A 7 - o USR5 4,
KW 60 & LA NN 43.4%, 70 % DL EABFEIL 82.3%, JFHZ NI BNk
% BB, HATX CAVD B G&E M ZiadT , 4R ESh ik B $R 2597 CAVD
ME—AT R S, AL G DU BT IRFR R %X
EFR QAR R4 TH (NSFC81672103)
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S PR m e R IF Ho T R E e ORI ZE . IR AR 2 I S R A
T 1/3 BE AR ST . Rk, % CAVD KA R ERPLHIC N E
, I AT RE I PRI LT T T AR 9T S o
IR A) T 40H (valve interstitial cells, VICs) A& A77E T o IR S ) ZRAL T
LEAEAN ML T-A0M, X T RPN IE 5 D e HA S AR ., R 2 B
PR EE [ JoT 4 R AN 2 1) AR R 40 7 1) 04K, AR 7R 38 ) O IR R AT AR A0,
RE ] R R AT ) 34, B R O IR A A e ) = 4 M ),

HAKAEEE (bone morphogenetic protein, BMPs) & # ik 4 K A 1
-B(TGF-BYE F A 1) — A, I RE V5 3« BB T A S B LA & B A e or
BRI RTIE4 . B4 TR 15 F BMP & 40 Fi BMP AHC 8 [, B4 1% £ 54
MISESE . b, T RMEIRKE . S ERRSEREZNFEEH . FARPRHE
(RIE5 44 3= 20 Bk B B 2H 2R3 2t T E SE 45 Ak E B KA BMP-2. BMP-4 DL i 4
FRANE 4> T RIZRIER I 1Y, 3 H Osman 53R4T 7T IESE BMP2/4 A LLBH
SARHE VICs FRI1E BH 8 br—Bs 14 B FREF(ALP). Runx2. OPN Z:U1, (R, H §i
WA R AR DG B AR R R IR A AL S B e B S 1 32 B R 2 —, E
FRHLH MG AT Y R, RELEEME. BERES 33K R
PRGN 5%, KB FT R I BMP7 75 B T mobE 4545 5 1 51 R frboe & 26 i g
S F 5 S L P R A EEAER TS, BMPT AN 3 B
BSR4y, A8 T B2 ORAEREIRAL, 1205 51 S FEEW K TGF-B(5 5 i@ %
W S Kl F- Smads, BLHE 52 4K 15 P Smads(Smadl, Smad5), 3 [F/E AP
Smad(Smad4) A1 14 Smad(Smad6) "1’ . {H H R AR IE kA % T BMP7 £E
o P PSS A, m (R4 FH LA 9

AT T AEAB AL IR AL A rR 77 4 BMPT S i 6k, (R I 3RA 14 BMP7
A BB (R RN ATS Ad F S PR 5 R T I ) o 200 6 P s 3 A R DA D o o
TRASAG IS R A R SCBEER T, FTRARATTR A4 VICs N EZR TN Z, ARIMG 5
F VICs BH b G T3t BMP7,48% 1 BMP7 Xt VICs BE AL 520 K& 551 Hl
i, A CAVD BT TT SR AR B Ak d .
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1101 IR 2H 2715 % 0 e 1) o 400 P S B -
4 CAVD JHR 2H 23 (non-CAVD )L B H REE LK F M B 5 — B EF ARG

JT RS2 B, HEBRIRIE A ST 4 i )R, skl ii# . CAVD IR
SHZ(CAVD H)EL RIS 4 5 Bl B 78 1 20T - BBk B e R i . R
FHCT £ G, F AR B K SRR, SRR, HHC—B /RN
ZRHBEEE, HTIREIEAR S HOE, HARHS SRR AR, Rl
B HoRE, A TR

K B kAL B =P B L X B i R SE T, R 8~ 10 iR RS
36 X, fRBiE 100~120kg, BRI,

1.1. 2 EERHA:

[ RURJERG . B-WERRH . R, Ha R, PR S Jubl, 445 C. &
HAN . HETHK (DMSO) #0 H3EE Sigmag A, M199 £57235 0 H £ [H
Hyclone A, WIMIGA-MLIEM H Gibco Ar]. T BMP7 JEH AT RNA F
BAPEXT T4 RNA 3900 5 7 M T B AR ABR AR . fudi Aa-SMA. vWF
itk BRI vimentin, 112EH% G, (I2EPUR 1gG 3800 H 15 AR A A .
PN BMP7. p-Smad1/5/8 JifAFl Smad1/5/8 Fifktsg H SantaCruz A& . i
A Runx2. OCN. OPN ¥JJ H Abcam A7, F$LAN GAPDH. B MY
PRic i =E TR AL E BT R 1gG B0 B AL H 2 S AE I E ARG IR A 7], 50— 5
L)% (polyvinylidene fluoride, PVDF)E. fb2% & G5 &34 H Milipore 2 7]
Trizol W7, Wi#s K57 & . SYBRGreen Il 350 | TaKaRa A, qPCR 5|41
N RIER AT S . TIEEERRE(ALP) Y ik 71 &I T 38 5 K AR A TR
AN o HAIRFR I R T 43 2 Bl R oy dr i

1.2 Bk
1.2.1 EZhEKIRMER R B 555

TE PR T BE L X SR R B SE AL SE S 30min B, TG B A4 T RECE
Bk, SLRDE T AR TR I R R A o TR RSB0 5, ST RTEH I
AT PBS W%, 1 R JREE 2mg/mL 37°CHFE 30min; TC B MR S48 3T BRI %
TP AN, IR IR BT A 2mmx2mm /NEREH S, FEUCCE T SR R
WKHWRAT B, I M199 8597k dR, B FRIFRIMAPAE. 5N &
10%FBS, 1% & /8% R ) M199 55953k, A=A A1F09 37°C. 5% CO2,



B H R 1 K FRAifml & 24 80% & E&1R. &% HHinI S 3~6 I3k
B 1) iz 4 L FH T I R S
1.2.2 HEHAL

IR B 2K, Bk Pt E S, i A R B R A G,
RS LI BEAT R S 1 S P, WAL ) — B0 LR, 4°Cad e, W nighs —
P, ZIRLWFH 30min, 0 DAB, i FWEGORE, &ERBNKRL Y
i, TRAREREY, WK, BEH, Hh.
1.2.3 HEFOCHROETHMER

JEAR 3= S A RSS20 R AR RS 7%, TR AR S0% AR ZE FEIIE s 4% 2 SR H
B4 & %€ 30min; 0.5%Triton-X100 A EALEE 20min;  3%H0, AEE A Y S AL S
B 15min; Z iR N 1L MIE S 30ming SIA 11 100 FBEH—HT (bt Aa-SMA.
vWF $if, BPUA vimentin Fii8) , 4CHELR: A 11100 FRER P (5
SYRRIC I E ST R FPIR 1gG Piih) , HIRELIFE 2h: &J5 A DAPI
SR RO EMEE P Ea-SMA. Vimentin, vVWF FiEHH .
1.2.4 MR RAMREBE LTS

ST A A K P P ) 57 4 P 455 R 15 S B R AR R AT B R, R4 S
£ 30%~50% 47 HoAthAb P . #5ER U5 REFREE M 10mmo/L B-H I BEER 5 |
S0ug/mL 4EE 3R C, fENFMRFREIT ARG 7%, SAIMARE 1k
1.2.5 siRNA B4 Rseig o4

W b F 5 AU A KA VICs 4 0.25% M EREH L. =50 H&, JFLAE
FL 2x10° (B FEE T 6 FLAR . S FERT B AR KA VICs 40, 440 fb & ik
T0%H, % NTFHE RNA, DAL Gedi A G [ 140 FE 4 RNA 1297 50 AT
BTSSR . 4k 24~48h 5, RIS RNA, H T /542 qPCR faill; % 4 48~
72h 5, PEEAEE A, BT S 4 Westernblot £ . Negative siRNA [
#7518 5°-UUCUCCGAACGUGUCACGU-3°, ) XLEE 511
5’-ACGUGACACGUUCGGAGAA-3";BMP7-siRNA [ 85 7 51 K4
5’-GGCUAUGCCGCCUACUACU-3", X BEFHIH
5-AGUAGUAGGCGGCAUAGCC-3’, #4L5256 4y 3 #H:(1)Control 2, RPARHL 4L
fEA7T siRNA ] VICs 4 f;(2)Negative Control 41, RI%44% T Negative siRNA ]



VICs #iifiid;(3)BMP7-siRNA 2, Bl%:4: T BMP7-siRNA ] VICs 41/l
1.2.6 qPCRERHIZHA A BUP7 DA KA SR B E 46 F 9 mRNA RiE

TRizol VEFR-EU A MM 2 RNA, WP TEI 3 Sk al cDNA J5 34T qPCR §™
4. UL GAPDH NN S, #4140 BMP7. Runx2. OCN. OPN [{ZIA/K
*F, Q-PCR RMiAKFRA 10uL, KM ZEMFH: 95T 30s; 95°C 5s, 60°C 30s, 40
AMEFR; 72°C 30s, SEHEE 3R, SIWTHINE 1.

x 15105 (38
Tablel The sequence of Primers for PCR(pig)

Gene Forward primer(5 'to 3") Reverse primer( 5' to 3')
BMP7 GACTTCAGCCTGGACAACGA AGGTCCAGCATGAACATGGG
Runx2 GCACTACCCAGCCACCTTTA TATGGAGTGCTGCTGGTCTG
OCN TCACACTGCTTGCCCTACTG TGCCATAGAAGCGCCGATAG
OPN GAGCAAACAGACGATGTGGA GACCAGCTCATCGGATTCAT

GAPDH GGTGAAGGTCGGAGTGAACG CGTGGGTGGAATCATACTGGA

1.2.7 Western blot KM BMP7 PA R AHR BB LR I RE
SR H AN S B E, H BCAVEIE B KL SR 1 BRI 4 250pg,
TR E A EFAR . SDS-PAGE 70 & H I H , 1HI(210mA)H#% 2 PVDF Ji,
5%BSA #f 4] 2h, —#1 4 CHF F L% (Fik L]y : BMP7 1: 500, Runx2 1:500,0CN
1: 1000, OPN 1:1000,p-Smad1/5/8 1:1000, Smad1/5/8 1:1000, GAPDH 1:1000) ,
Ve, —Hi37°CHE 1h (FRELLBIN 1:50000 , P, L2k R, Quantity
one BT 2 UK S6 M UK E A, IF 5 W2 GAPDH K EEfEARLL, 45 %
HARRIEKT, SEREE 3 K.
1.2.8 ALP }+f5
¥ VICs A0 Edt T 24 LIRS, #7055 BEIk 3] 70% 0 JHEA7 AN [F] I AL 3
6h JEH i, [FIBS I TAEHEE S0pg/ml 4EAEZ Cv 10mmol/L 13- iR H i1
B 9% 7d Ja, FFERFRIER PBS vk 2 Ik, 4°C100% L B2 & 1h, &FLIA
NBT/BCIP i 200pl 34T ALP 4eff, &% 30min Jo MG ta 25 5L,
1.2.9 HHRAS G



¥ VICs Al iedt T 24 LA, ARL& A 2 70%0 25 T A F fJ 40 B, 6h
JE ¥, RN TAEWK B 50ug/ml FI4E42 2 Cy 10mmol/L [FIB-EER H- i, #k4:
Br 9% 14d AT ERAL S Yt 7n LU 13537 25, PBS 1k 3 U5 A 4°C 0.05%
I [ 7€ 10min, 2B T/KYE 3 RGN 0.4% PR 40 S 44, %48 Smin,
BRI, BB TFREIERPIFGRG, BB NI .
1.2.10 Git2#4E

K SPSS20.0 F1 GraphPad HC4-xF S0 K 4T GE Tt/ HT o T 2R 5L
+hR#E 2 (meantSD) KR o SR t Ke g EAT DA IE] LLEL, AR ELBCR B R R T
ZHT. LAP<0.05 AZERARIFE L.

2. 57
2.1 BMP7 il Runx2 HHESUMEHAR hRIEH B & T IS UREHAR

TR AL R EIR, CAVD 41+ BMP7 fI8 /K53 5 T non-CAVD 4,
JLIE 1(a);Western blot 25 5 {2 78, CAVD 2H #1 BMP7 I8 F 3214 7K F#% non-CAVD
MRS (P<<0.001), W1 (b) o ZiR4ER, BMP7 A Gtk a5 10

fRbr.

@ Non-CAVDZ#H CAVDZL

BMP7 ; ki o

Runx2 = .-

(b)

BMP7 Runx2

BMP7

Runx2 *

GAPDH




& 1 BMP7 # Runx2 A 7E CAVD AHRKEHZH T non-CAVD A
Fig.1 The expression of BMP7 and Runx2 protein in CAVD group was
significantly higher than that in non-CAVD group
(a)The expression of BMP7 and Runx2 in CAVD group and non-CAVD group detected by
immunohistochemistry(x200) Scale bar represented S0um;(b)The expression of BMP7 and Runx2
detected by Western Blot;Mean+SD. n=3. ***P<(.001 vs non-CAVD group.

2.2 JRARHE T 3h Rk AR 1B) 5 AU B T SR IE R R R e

YHARFEEFR 24h 556 A NGEE, A0 RARICEUGEIEDYE, BERET, 5d AT
AEEZE A 2 (a) 5 MR ROE R ERNIR, BT TR A, ]
[ 4 Ry e 1 B AR S a-SMA FHPEZRIE, ILE 2 (b) ¢ Vimentin FHYERIA, W
B2 (o) s T N R 4RO AR B vWF BRIE, WK 2 (D

(e (d)

B 2 XSRS AR E
Fig.2 Morphological and phenotypic characterization of porcine aortic valve
interstitial cells
(a)Light microscopy image(x100) of VICs ; (b)Immunofluorescence staining of a-SMA(%200) ;
(c)Immunofluorescence staining of Vimentin(x200); (d)Immunofluorescence staining of vWF
(x200)

2.3 BMP7-siRNA 7E VICs # it %% 3L R S IF
qPCR 45 R .78, BMP7-siRNA 20+ BMP7 ff] mRNA 3 iA /K P58 25 (4 %t

FELZHRT [ 1 5 A 2 3 PR AR (P <<0.01), LR 3 (a) ;Western blot 5 3t WK,
BMP7-siRNA 4 VICs 4 fiis " BMP7 £ H H R IA 7K 5 75 0 HEZE AT BP0 i 2
FAEL B 2 PGP <<0.01), W3 (b) . X458 %W, BMP7-siRNA #YLhtf
RT3 VICs 4i i BMP7 ] mRNA Fl (A #i5.



(a) (b) &P

GAPDH e — —

Relative mRNA expression of BMP7

Relative protein expression of BMP7
e o 2 o 2 =o

& 3 VICs 4f#% 4 BMP7-siRNA J§ BMP7 ] mRNA f1% 5&EKF
Fig.3 Transfection with BMP7-siRNA decreased BMP7 expression in the valve
interstitial cells.
(a)The mRNA expression of BMP7 was detected by qPCR; (b)The protein expression was
determined by Westernblot. Mean+SD. n=3. **P<0. 01 vs control group or negative control

group.
2.4 BMP7 RIX TR AT VICs 40550 K e 30 e B o LR o

FERCE R 7R 5 T VICs 0 /et b, ¥4 BMP7-siRNA J5 7d,
% [k B AR e PR ZH A EE, BMP7-siRNA 41 7] 2 20859 ALP 4eta, WA
4(a); F G BMP7-siRNA Jf F Ui 5 92 525 5 VICs 20 s 704k 14d, 6 3R 40 S
G oril A 35 75 O R A RN B 4 %) R 4 A L, BMP7-siRNA 2H BH 2 95020 1 4 g
FIESERUTAR, W 4 (b) .
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(@)

(b)

& 4 BMP7 Ri& T 0] VICs 40 530 K W B R 421 BE 77
Fig.4 The effect of BMP7-siRNA on the early and late osteogenic differentiation
abilities of the valve interstitial cells
(a) The cell early osteogenic differentiation ability was measured by ALP staining(x100); (b)
The cell late osteogenic differentiation ability was measured by Alizarin red S staining(x100)

2.5 BMP7 FKix TR AT#I] VICs 40Ma 5t B HREE R E A HRIX
FERUE R 7R 5 T VICs 0 st b, # 4% BMP7-siRNA 2d /5,
qPCR 45 R 27~, BMP7-siRNA 4 e AH KL K] Runx2. OCN. OPN [ IA7K
P A o R AR B 1 H PR AR (P <<0.01. P<<0.05. P<<0.05), LK 5
(a) ;Western blot 45 % 5. 7x, BMP7-siRNA 4 VICs ZHig 4" Runx2. OCN. OPN
B RIE K5 23 6 IEZE AN B e 0t R 4 A L 2 35 B (R(P<<0.01. P<<0.001. P
<0.01), A5 (b) .
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Runx2 OCN OPN

Relative mRNA expression
Relative mRNA expression
Relative mRNA expression
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& 5 BMP7 Rk T 0] VICs 4HH0R0E MR EE & EH HRIE
Fig.5 The downregulation of BMP7 inhibits the expression of osteoblast-related
genes and proteins in valve interstitial cells.
(a) The mRNA expression of Runx2, OCN and OPN was detected by qPCR;(b)The protein
expression was determined by Western blot. MeantSD. n=3. *P<0.05,**P<0.01,
*#*P<0.001 vs control group or negative control group.

2.6 BMP7 %% T it BMP-smad1/5/8 1& 5 & 8 (&m0

TERCHE B 7R3 T VICs Fi s 734k 3d B, Western blot £l & [ 3k 7K
F, giREIR, H5XHEAMLL, BMP7-siRNA B2 0#] p-Smad1/5/8 2 F£ ik /K
S (P<<0.01), AN Smadl/5/8 5 H R IA =& A I BB, 45511878 BMP7
Al g BMP-smad1/5/8 15 5 %K 17 VICs 41 el 74t -
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& 6 BMP7 KA T %t BMP-smad1/5/8 15 5 @8 &2
Fig.6 The effect of BMP7-siRNA on BMP-smad1/5/8 signaling pathway
The expression and activation of Smadl/5/8 protein was detected by Western blot.P <<0. 01 vs
control group or negative control group.

3.0

B N D&k, CAVD BN XML ME R Z —, HT CAVD Kk
WL ERa R, BUA RN T BAR M FLAE th B 22, R R G, &
HME— A B AT IR R o DR I E T R B AR FEM LA AR R VR T
BB AR B DA AT O ME IR S A0 2 — 3 i) B AR 2T AR . (R
AT R A S VR 2 R UE SE T O IR M A A 2/ e L S A i AR, JF B R :
RS b & G AR T, WO E SIS AR L T R, = — A R3]
(RO B FE 170, 5 R I S 4 R P R 0 e oAk AN R E S B
MR MR A BRI . ABE T 3REL . R s,
b5 A5 CAVD BT ISR N, BMP 28 [ S0 7E R A2 R e o (1A F ok
A E A, SR, BB BLE A 1) BMPs XRS5 4b A F AR 78 K 2 A0 X R TE
YOS, TR RN BIPLE] EX BMPs 7545 {b 1ok T2 o BT i 16 £
AT IR .

AT, BMP7 B EITEAS A0 AR 21 p 220k i 2 o T RS AL s 2H 21,
PR AHEN BMP7 W RE 2 (23 VICs AR 734, AT A 0k 48514 1 = 20 Jok e e
TR R AE R o BT 15 N Sl kA (8] o 20 MR U A PR, AT+ 1 7E BMP7
A RIE M EIERR 745 N AL SV B (7 U5 0 2 3 I JEE [/ J5 4 o A
WHFAT R, AT T M A S 50 . AR R TR RS 3 VICs 4l
HoALR R R, KA /DT RNA R 5740 VICs 40 gtk BMP7 [ &35
J5,ALP G FN# 3 AL S Yeth Sn 45 KR T4 BMP7 J5 VICs 48 fifd (1) 5 1 & i
HH R 431 BE 7 9235 PR qPCR FT Western blot 525645 J % B T3 BMP7 J& VICs
YN B R A SR FE K] K 25 ) Runx2+ OCN . OPN R IEBH & T [%; [FR p-Smad1/5/8
KT SE 2 PR AR, PR & B (5 5 % BMP-Smads A fE2 5 7 BMP7 75 VICs
BRI RE , (R A HoAl B (S 5 @ B8 (W1 Wnt- B -catenin, Notch, MAPK
) Z 5 B AT AT AL A R PR

gr BRIk, ARSCEGIESE BMPT7 DK UBR REWS 35 40 VICs 40 i 5 i 4y



o L M R A A RE D X — R I PT A8 55 BMP-Smads 15 53 % ) BEL T A7 5C o
ASEEG Ny CAVD K RIGTT SRt 1 — N T AR BT 0, 2 BEA0 1) 0 A2 ) Joia &4 e
BMP7 HZIA B # FH T BMP-Smads 15 5 il %, AJ AT T A IE S RS L HE AR .
B2 BMP7 B EARME FHLEE A 155 T3t — B0 Fdid
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Abstract Objective :To investigate the effect of small interfering RNA ( siRNA)
-mediated bone morphogenetic protein7 ( BMP7) gene silencing on osteogenic
differentiation of porcine aortic valve interstitial cells induced by osteogenic induction
medium,and to provide a theoretical basis for the intervention and treatment of
calcific aortic valve disease. Methods: The non-CAVD valvular tissues ( non-CAVD
group) were taken from patients with surgical treatment of aortic dissection, the
CAVD valvular tissues ( CAVD group) were taken from patients undergoing aortic
valve replacement because of calcified aortic valve stenosis. The expression levels of
BMP7 and Runx2 in the non-CAVD group and CAVD group were tested by
immunohistochemistry and Western blot. Healthy domestic pigs were sacrificed and
the aortic valve leaflets were aseptically removed immediately.The aortic valve

interstitial cells(VICs) were isolated by continuous collagenase digestion,its



morphological characteristics were observed and the phenotypes were identified by
immunofluorescence staining. VICs were transfected with BMP7-siRNA by liposome
method. The expression of BMP7 at mRNA and protein levels in the VICs transfected
with BMP7-siRNA was detected by qPCR and Western blot, respectively. The
conditioned medium induced osteogenic differentiation of VICs for the establishment
of calcification model of aortic valve interstitial cells in vitro,then Alkaline
phosphatase (ALP)staining and Alizarin red S staining was used to evaluate the cell
early and late osteogenic differentiation abilities. The mRNA and protein levels of
Runx2 ,OCN and OPN were determined by qPCR and Western blot ,respectively. The
protein levels of p-drosophila mothers against de-capentaplegic 1/5/8 ( p-Smad1/5/8)
was also determined by Western blot.  Results: The expression of BMP7 and Runx2
in CAVD group was significantly higher than that in non-CAVD group.The primary
porcine aortic valve interstitial cells were successfully isolated and the staining of
a-smooth muscle actin (a-SMA) and Vimentin were positive,the staining of von
Willebrand factor (vWF) was negative.The expression of BMP7 at mRNA and protein
levels in the VICs transfected with BMP7-siRNA was significantly decreased, and the
cell early and late osteogenic differentiation abilities were significantly decreased.
The mRNA and protein levels of Runx2, OCN and OPN were significantly

reduced. Meanwhile, the protein levels of p-Smad1/5/8 were down-regulated.
Conclusion: BMP7 gene silencing obviously inhibits the osteogenic differentiation of
aortic valve interstitial cells induced by osteogenic induction medium.The
BMP7/Smads signaling pathways may play an important role in these processes.

Key words  calcific aortic valve disease; valve interstitial cell; BMP7; osteogenic

differentiation; RNA interference



