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Autophagy Negatively Regulates Osteogenic Phenotype Transformation of
Porcine Aortic Valvular Interstitial Cells Induced by LPS
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Abstract This article mainly investigated the effect and mechanism of autophagy on osteogenic
phenotype transformation of valvular interstitial cells induced by LPS (lipopolysaccharide). The expression level
of osteogenesis, inflammation and autophagy in calcific (3 cases) and normal (3 cases) aortic valve samples were
detected by immunohistochemistry. LPS was used to treat pAVICs (porcine aortic valvular interstitial cells) (2-6
generations), and the protein levels of osteogenesis, inflammation and autophagy were detected using Western blot.
Autophagy agonists and antagonists were combined with LPS to treat the primary pAVICs, and the changes of

autophagy, osteogenesis and inflammation were detected by Western blot. Autophagy activation was detected by
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transfecting GFP-LC3. NF-kB antagonists combined with LPS to treat pAVICs, and the changes of inflammation
and osteogenesis were detected by Western blot. Autophagy agonists and antagonists were combined with LPS to
treat the primary pAVICs, and levels of inflammation were detected by Western blot. The results showed that the
expression of the osteogenic index (RUNX2, OPN), inflammatory index (p-NF-xB) and autophagy index (LC3) in
the lesion aortic valve specimens were higher than those in the normal control group. Western blot results showed
an up-regulation of osteogenesis, inflammation and autophagy in primary pAVICs treated by LPS. Autophagy
antagonists can inhibit autophagy activation and promote the up-regulation of osteogenesis induced by LPS.
Autophagy agonists can promote autophagy activation and significantly inhibit the up-regulation of osteogenesis
induced by LPS. NF-kB antagonists can inhibit inflammation and osteogenesis induced by LPS. Autophagy
agonists and antagonists can inhibit and promote the up-regulation of inflammation induced by LPS, respectively.

It is possible that autophagy negatively regulates the osteogenic phenotype transformation of VICs induced by LPS,

which may play a regulatory role by inhibiting the inflammatory pathway, NF-kB.
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A: immunohistochemistry was used to detect osteogenesis, inflammation and autophagy-related proteins in human aortic valve specimens; B:
quantitative figure, *P<0.05 vs normal group.
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Fig.1 Expression of osteogenesis, inflammation and autophagy related proteins in CAVD specimens
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A: Western blot was used to detect the changes of osteogenic indexes in different time lengths of LPS treatment; B: quantitative figure, *P<0.05,
**P<0.01 vs 0 h group.
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Fig.2 Treat pAVICs with LPS can induce osteogenic phenotype transformation of pAVICs

BA G178 L (P<0.05), #&7~LPSHIHpAVICs A LA RUNX2. OPNZEILIE AL (K 4A), 5 % GFP-LC3 LA

W B v IMATE B(EI3D) . BRI ATIRAS (B 4C). Rapakh B4 43 (05
23 BIEXLPSIESHEERAREEIRMARK 5. BUREEHE (F40), R AR R . 5
BRI LPS &b 4 AH B, Rapallé LPSAbF4H RUNX2.

2.3.1  #E A AT LPSE 549 pAVICs i E AR R A OPN# 1A R (P<0.01H1 P<0.001), H2/07% F W nl
369%% 4 mmol/L Rapalt¥E pAVICs 1 h/m, JHILPS S MIpAVICs i H FE £ AL 4L 4 (K4B)
TN 4 pg/mL LPSAL#E 48 h, Western blotf Il LC3 . 232 7% B % LPSHH F 49 pAVICs s B A & A



G BV A 18 SRR IR 1T LPS 5 5 A 2 Sl K M R ) Jid 200 8 R TR 431

A B 2.0 -
(A) (B) o
%
- - I B3 24h
2 1.5 -
ESIPN o E3 48h
5 £ -
2 s o O 72n
o O l.
LC3TI| e - - 53 -
g O .
RS o
o .l
GAPDH | " s s anae & o
.I
Oh 24h 48h 72h o
|
LC3 11
(C) (D) 3= ®k %k
E= Blank
E B3 LPS
o —~
LC3 1| oo e s S g 2 e B3 BafAl
S g
LC31I — - — 58 O Baf AI+LPS
g e
Sz
GAPDH | wwws s s s ‘ELE o ::
- o
Blank LPS Baf Al Baf A1+LPS =~ e

T
LC3 1I/T
A: Western bloth Il 2 LPSALFE A [ [A] J5 LC3 ARk & 005 B: = P, *P<0.05, 50 hif HLA; C: Western bloth i Baf A 140 JFLC34E4k; D: 52
B, #*+P<0.001, SLPSYLM ELEL,
A: Western blot was used to detect the changes of LC3 in different time lengths of LPS treatment; B: quantitative figure, *P<0.05 vs 0 h group; C:
Western blot was used to detect the changes of LC3 treated with Baf A1; D: quantitative figure, ***P<0.001 vs LPS group.
3 LPSHIZE £ Bk IR 8] B4R vl A0S B I
Fig.3 Treat pAVICs with LPS can activate autophagy

A B 31
( ) ( ) E=E Blank
LT | w o e e B Ropa
LO3IT | wee e D : -2, K& = Lps
S
2 E b IO Rapa+LPS
RUNX2 | s scom SSSn S £ -
= i
£2 14 =
OPN | S e s—— & =
o -_
: =
GAPDH =
— T [
N
Blank Rapa LPS Rapa+LPS LC3 I RUNX2 OPN
©

10 pm 10 pm

Blank Rapa LPS Rapa+LPS
A: Western bloth il Rapakb B S LC3 . FE48FRAE1k; B: & &K, *P<0.05, **P<0.01, SLPSAHM LLE:; C: # v A MGFP-LC3 7 Ak
A: Western blot was used to detect the changes of LC3 and osteogenesis indexes treated with Rapa; B: quantitative figure, *P<0.05, **P<0.01 vs LPS
group; C: immunofluorescence was performed to observe the distribution of GFP-LC3.

El4 HEBEITLPSIESAIpAVICs i B H R AR AT
Fig.4 Effect of autophagy activation on osteogenic phenotype transformation of pAVICs induced by LPS
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Fig.5 Effect of autophagy inhibition on osteogenic phenotype transformation of pAVICs induced by LPS
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Fig.6 LPS promotes osteogenic phenotype transformation of pAVICs through NF-kB pathway
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Fig.7 Autophagy alleviates osteogenic phenotype transformation of p-AVICs induced by LPS through inhibiting NF-«kB activity
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