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PGRN Inhibits Osteogenic Differentiation of Aortic Valve Interstitial Cells
Induced by Osteogenic Induction Medium

HUANG Gaigai, SHI Qiong, AN Liqin, FAN Mengtian, ZHU Mengying, WENG Yaguang*
(Key Laboratory of Clinical Laboratory Diagnostics of Ministry Education, Faculty of Laboratory Medicine,
Chongqing Medicine University, Chongqing 400016, China)

Abstract The aim of this study was to investigate the effect and mechanism of PGRN (progranulin) on
osteogenic differentiation of porcine aortic VICs (valve interstitial cells), which could provide theoretical basis for
early intervention and treatment of CAVD (calcific aortic valve disease). The expression levels of Runx2 and OPN
in the Normal group and CAVD group were tested by immunohistochemistry. The expression levels of PGRN, fi-
brosis markers (a-SMA)/calcification markers (Runx2, OPN) and p-AKT were detected by Western blot. VICs were
isolated by continuous collagenase digestion, their morphological characteristics were observed and the phenotypes

were identified by immunofluorescence staining. VICs were treated by increasing concentration of PGRN. ALP
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(alkaline phosphatase) staining, Alizarin red S staining, qPCR, Western blot were used to evaluate the cell early
and late osteogenic differentiation abilities. The protein level of p-AKT was determined by Western blot. SC-79,
an activator of the AKT, was used for reverse verification. The results showed that fibrosis/calcification markers
in CAVD group were significantly higher than that in Normal group. However, the expression of PGRN remark-
ably decreased. VICs were successfully isolated, the staining of a-SMA and vimentin were positive, the staining
of VWF was negative. The ALP activity and deposition of calcium salts of VICs were significantly decreased by
PGRN. The mRNA and protein levels of fibrosis/calcification markers were reduced. Meanwhile, the phosphory-
lation level of AKT was down-regulated. The down-regulation of PGRN on fibrosis/calcification markers was
attenuated by SC-79. We concluded that PGRN could inhibit the conversion of quiescent VICs to activated myo-
fibroblast-like VICs and even osteogenesis-like VICs. The AKT signaling pathways may play an important role in

these processes.
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Table 1 The sequence of primers for PCR (pig)

A JFHI(5'—3")
Gene Sequence (5'—3")
o-SMA F: AAG AAG AGG ACA GCA CTG CC

R: TCC CAG TTG GTG ATG ATG CC

Collage I

F: TTCAGC TTT GTG GAC CTC CG

R: GTG GTT TCC TGG TCG GTG G
ITNF-o F: TCT TCAAGG GAC AAG GCT GC
R: CTC CAAAGT AGA CCT GCC CG

GAPDH

F: GGT GAA GGT CGG AGT GAA CG

R: CGT GGG TGG AAT CAT ACT GGA
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p-AKT/AKT

Protein levels /%
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= ~ \ad T
& & & &
A: G B ALK IE 5 FICAVDIR A ZH 23 Runx2 FIOPN R IA, & kT 142 H B0 AL; B~D: Western blotflIPGRN. OPN. Runx2. a-SMA
PL R p-AKTHIE K. #%P<0.01, *#*P<0.001, 5 157 4 ELE .

A: the expression of Runx2 and OPN in CAVD group and Normal group were detected by immunohistochemistry. The arrows indicate the positive area. B-D:
the expression of PGRN, OPN, Runx2, 0-SMA and p-AKT were detected by Western blot. **P<0.01, ***P<0.001 vs Normal group.

Ell PGRN7ECAVDAEFRILARRTERHE
Fig.1 The expression of PGRN in CAVD group was significantly lower than that in Normal group

(B)

100 pm
—

ARG T VICSIEA; B: a-SMARJETOLHL; C: vimentin G E 56 R 4 D: vVWF G 5l 4 (o
A: light microscopy image of VICs; B: immunofluorescence staining of a-SMA; C: immunofluorescence staining of vimentin; D: immunofluorescence
staining of VWE.

E2 BEEDPKVICSHASRRELE

Fig.2 Morphological and phenotypic characterization of porcine aortic VICs
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A: JIIN0~800 ng/mL B £ < FE 1) APGRNE#E ZH 2 111, VICsHa-SMA¥ 8 [1321%; B: PGRN(800 ng/mL)ALEEVICS, a-SMAF Collage IffImRNATKF
#£P<0.01, ***P<0.001, 5OMA LLH

A: protein expression of a-SMA in VICs stimulated by different concentrations of PGRN (0-800 ng/mL); B: mRNA expression of a-SMA and Collage I
in VICs treated with 800 ng/mL PGRN. **P<0.01, ***P<0.001 vs OM group.

E3 PGRNAFE{EVICsH a-SMAFICollage 1EFR1AK T
Fig.3 The expression of 0-SMA, Collage I were reduced by PGRN in VICs

Az ALPYL R4 AR 1) S 1 B 20 A RE 75 B 96 25 21 G ke D0 200 it 1 e 38 i £ e
A: the cell early osteogenic differentiation ability was measured by ALP staining; B: the cell late osteogenic differentiation ability was measured by
Alizarin red S staining.

El4 PGRNAIHIFIVICsH) R HAR B HAR B 53 L Bk
Fig.4 The early and late osteogenic differentiation abilities of the VICs were suppressed by PGRN

H a-SMA F1 Runx2 [ 8 [ 2532 W] B34 1 (P<0.001 g H AR A A4k SBAT A A4, FRATTHE
P<0.01)(K6B), $#27~RPGRNT] fE & i #ll fil AKT{5 5 FORIM, 5I1EH HLUH L, e PRI AR 2 b £ 4 fk

S B ) B KA T VIC (R B AL Sk ASACHEERI R T 10, 1K 5 SRR T4
PSR RO A — B . VICsF T RO I 45 g
3 it B BRI B LAY, K, B

E B BB A0 K98 B AR 1 ZRBUOREE BRSO BIRN, 8 RS L 2R R
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A. B: Western blothi#liRunx2. OCNAMOPN¥ & [1£ K 7KF. *P<0.05, **P<0.01, 5OMALLLEL.
A,B: the protein expression of Runx2, OCN and OPN was detected by Western blot. *P<0.05, **P<0.01 vs OM group.

5 PGRNAJHIHIVICE B HEXIEIRHEBRIA
Fig.5 The expression of osteoblast-related proteins in VICs were down-loaded by PGRN
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A: Western blotil] 72 AKT I BF R 1k /K °F; *P<0.0550M4LEL . B: I ASC-79(10 mmol/L), Western blot# Jlla-SMAFIRunx2 ] & 1 ik K F;
#*P<(.01, ***P<0.001, 55OM+PGRN+DMSO# L 4%

A: the expression and activation of AKT protein was detected by Western blot. *P<0.05 vs OM group. B: the expression of a-SMA and Runx2 treated
with 100 mmol/L SC-79 was detected by Western blot . **¥P<0.01, ***P<0.001 vs OM+PGRN+DMSO group.

E6 PGRNITAKTIESIEERAIFN
Fig.6 The effect of PGRN on AKT signaling pathway
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