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OPN regulates hypoxia-induced autophagy and proliferation in pulmonary artery smooth
muscle cells through PI3K/AKT/mTOR signaling pathway
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Abstract: Background Osteopontin (OPN) can participate in the vascular remodeling induced by hypoxia and increase the
pulmonary artery pressure. However, the mechanism of OPN regulating autophagy of hypoxic induced pulmonary artery smooth
muscle cells (PASMCs) in the formation of hypoxic pulmonary hypertension (HPH) remains unclear. Objective To study the role
of OPN in PASMCs proliferation and autophagy through PI3K/AKT/mTOR signaling pathway at the hypoxia condition.
Methods PASMCs were isolated and smooth muscle cells were identified by immunocytochemistry. The cells were divided into
Normoxia control group (Normoxia), Hypoxia control group (Hypoxia), Hypoxia + OPN interference empty virus group (H + OPN
EV), Hypoxia + OPN interference lentivirus group (H + OPN shRNA), Hypoxia + PI3K inhibitor LY294002 group (H + LY). EdU
positive labeling rate was used to detect cell proliferation. The expression levels of OPN, PI3K, AKT, mTOR and autophagy-related
proteins Beclinl and LC3B in PASMCs were detected by Western blot. The autophagy of PASMCs in each group was observed by
transmission electron microscopy and immunofluorescence. Results Compared with the Normoxia group, the expression levels of
OPN, PI3K, AKT, mTOR, Beclinl and LC3B significantly increased in the Hypoxia group (P<0.05), the proliferation of PASMCs
was enhanced (P<0.05), the number of autophagosomes increased, and the red fluorescence intensity of LC3B, Beclinl was also
enhanced (P<0.05). Compared with the Hypoxia group, all indicators in H + OPN EV group had no statistically significant
difference (P>0.05), while the expression levels of OPN, PI3K, AKT and mTOR in the H + OPN shRNA group and H + LY group

im BEA : 2022-09-19

HE&WmAE : BEARFARESTH (81860076); TFilFE“BECHA mimAlHah AA T H (2023)
&R . T8, Lo, 7EE, BESEOr . et AL . Email: 1244939963@qq.com
BIEIEE : £, L, Wi, #R, FWFE L. Email: Zw6996@163.com


mailto:zlw6996@163.com
mailto:1244939963@qq.com
mailto:zlw6996@163.com

534 FRRCEERSEBEER

Acad J Chin PLA Med Sch May 2023, 44 (5)

https://xuebao.301hospital.com.cn

decreased (P<0.05), the expression levels of Beclinl and LC3B increased (P<0.05), the proliferation of PASMCs decreased (P<0.05),
the number of autophagosomes increased, and the red fluorescence intensity of LC3B, Beclinl was enhanced (P<0.05).
Conclusion Under hypoxia condition, OPN can promote the proliferation of PASMCs and inhibit autophagy in PASMCs through

PI3K/AKT/mTOR signaling pathway.
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Fig.2 Expression levels of PI3K, AKT, mTOR, OPN and autophagy-related proteins in each group (X + s, n=4)

2P<<0.05, vs Normoxia group; "P<<0.05, vs Hypoxia group
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Fig.3 Expression levels of PI3K, AKT, mTOR, OPN and autophagy-related proteins in each group (¥ + s, n=4)
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Fig.4 LC3B expression of PASMCs in each group was observed by
immunofluorescence
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Fig.5 Beclinl expression of PASMCs in each group was observed
by immunofluorescence
2P<<0.05, vs Normoxia group; *P<<0.05, vs Hypoxia group
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Fig.6 Ultrastructural changes of PASMCs in each group were observed by electron microscopy (20 000x)

N: nucleus; Mi: mitochondrion; RER: rough endoplasmic reticulum; GB: Golgi body; Atg: autophagosome
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Fig.7 Cell proliferation detected by EdU assay (X + s, n=5)

3P<<0.05, vs Normoxia group; *P<<0.05, vs Hypoxia group
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