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Establishment of a CoCl,-mediated in vitro hiPSC-CMs hypoxia model
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Abstract: To further understand the pathogenesis of hypoxic cardiovascular disease, hiPSC-CMs
(human induced pluripotent stem cells-derived cardiomyocytes) were obtained by using the combined
induction of CHIR99021 and IWP2 inhibitors and single-layer induction differentiation methods, and cobalt
chloride (CoCl;,) was added to the culture system of hiPSC-CMs for treatment. The optimal treatment
concentration and time were determined by CCK-8 detection, Hoechst fluorescent staining analysis, trypan
blue staining analysis, qRT-PCR analysis, and Western blot analysis. The results of CCK-8 detection
showed that low concentration of CoCl, (100, 300 pymol/L) significantly enhanced the viability of hiPSC-
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CMs (p<C0. 01), and high concentration of CoCl, (900, 1200 umol/L) significantly inhibited the viability
of hiPSC-CMs (p<C0. 001). Besides, the action trend was dose-dependent and time-dependent. 600 pmol/L
CoCl; had no significant effect on the viability of hiPSC-CMs (p < 0. 05). The results of the Hoechst
fluorescence staining assay showed that after 24 h and 48 h of CoCl, treatment, low concentration of CoCl,
treatment had no significant effect on cells, and the number of positive cells dyed by Hoechst decreased
(p>>0. 05). High concentration of CoCl, treatment dose-dependently increased the number of positive cells
(p<<0. 0001), and there was no significant difference between the results of 48 h treatment group and the
24 h treatment group. The results of the trypan blue staining assay showed that CoCl, dose-dependently
promoted apoptosis. After CoCl, treatment, pro-apoptotic gene Bax and protein Bax expression presented
dose-dependent up-regulation (p < 0. 001). Anti-apoptotic gene Bcl-2 and protein Bcl-2 expression
presented dose-dependent down-regulation (p <C0. 001). CoCl, treatment could dose-dependently promote
hiPSC-CMs apoptosis. qRT-PCR test and Western blot test were used to determine 600 pmol/L as the
optimal treatment concentration and 24 h as the optimal treatment time, proving that the treatment
conditions neither affected the viability of hiPSC-CMs nor caused hypoxia apoptosis. The CoCl; -mediated
in vitro hypoxia model of hiPSC-CMs was established. The paper provides a reliable tool for exploring the
pathogenesis of hypoxic-cardiovascular diseases and finding new therapeutic targets and drugs.

Key words: hypoxic cardiovascular disease; human induced pluripotent stem cells-derived cardiomyocytes

(hiPSC-CMs) ; cobalt chloride (CoCl,); myocardial hypoxia injury model
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