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Furin regulates mitophagy and liver fibrosis progression
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SONG Yanwei', FU Zhenmei’, XU Jingyi', MA Mingze', SUN Linlin’
(1. Department of Infectious Diseases, Shandong Provincial Hospital Affiliated to Shandong First Medical University,
Jinan 250021, Shandong, China; 2. Department of Radiology, Shandong Provincial Hospital Affiliated to Shandong First Medical
University, Jinan 250021, Shandong, China; 3. Department of Interventional Therapy, Shandong Provincial Hospital Affiliated
to Shandong First Medical University, Jinan 250021, Shandong, China)

Abstract: Objective To investigate the regulatory role of Furin in the progression of liver fibrosis and the molecular
mechanisms involved. Methods Forty C57 mice were randomly divided into the Furin overexpression group and the

control group, with 20 mice in each group. The mice were intraperitoneally injected with CCL4 to induce animal models
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of liver fibrosis for 8 weeks. Four weeks after CCL4 induction, mice in the Furin overexpression group received tail vein
injections of Furin expression transfection plasmids until the end of the experiment, while the control group was injected
with empty control plasmids. The effect of Furin on the progression of liver fibrosis was investigated. Primary hepatic
stellate cells from C57 mice were isolated by the Nycodenz density gradient separation method and cultured in vitro. The
expression and localisation of Furin in liver fibrosis/cirrhosis tissues were detected by immunohistochemistry / immuno-
fluorescence staining assay. Protein expression levels in tissues and cells were detected by Western blotting. The prolifer-
ation activity of Furin-treated hepatic stellate cells was detected by CCK-8 assay. Changes in cell migration ability of
each group by different treatments were detected by Transwell assay. Changes in mitochondrial membrane potential of
cells in different treatment groups were detected by flow cytometry and immunofluorescence staining. Results Furin
was significantly upregulated in cirrhosis tissues and activated primary hepatic stellate cells. The activation, proliferation
and migration abilities of hepatic stellate cells in the Furin treatment group were significantly inhibited ( P<0.05) , while
those in the control group were not affected. The mitochondrial membrane potential of hepatic stellate cells in the Furin
treatment group was significantly decreased, while that in the control group was not significantly changed ( P<0.05).
The mitochondrial membrane potential of stellate cells also decreased significantly in PTEN-L knockdown experiments
(P<0.05), while there were no significant changes in the control group. In CCl,-induced liver fibrosis mice, the
severity of liver fibrosis was milder in Furin overexpression group mice, while the control group mice showed more
severe histological changes of liver fibrosis. Conclusion Furin targets PTEN-L to enhance hepatic stellate cell mitophagy
and inhibit hepatic stellate cell activation and progression of liver fibrosis in mice.
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Figure 1 The expressions of Furin in liver cirrhosis tissue( A,B) and normal liver tissue( C,D) (x100)
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Figure 2 The expressions of Furin, a-SMA and DAPI in activated( A-C) and quiescent hepatic( D-F) stellate cells( x200)
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Figure 3  Effects of Furin on the activation and migration of hepatic stellate cells( "P<0.05 vs. control group)

"

A Effects of TGF- combined with Furin treatment on primary hepatic stellate cells; B: Expression levels of activated
marker a-SMA and Desmin in primary hepatic stellate cells in the TGF- combined with Furin treatment group;
C. Effects of TGF-B combined with Furin treatment on absorbance value at 450 nm value of LX-2 cells; D Effects of
TGF- combined with Furin treatment on the migration capacity of LX-2 cells.
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Figure 4 Effects of Furin on the progression of liver fibrosis in mice
A,B: The degree of liver fibrosis in Furin overexpression group was reduced; C,D. CCl, induced liver fibrosis in mice
in control group; E,F. CCl, induced liver fibrosis in mice in control group; G, H: The degree of liver fibrosis was

reduced in Furin overexpression group.
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Figure 5 Effects of Furin on mitophagy in primary hepatic stellate cells ( "P<0.05 vs. control group)

A,B: Co-loalisation of Tom20 and OPTN in primary hepatic stellate cells in control group; C,D; Co-localisation of
Tom20 and OPTN in primary hepatic stellate cells increased after Furin treatment; E,F. Co-localisation of Tom20 and
OPTN in primary hepatic stellate cells increased after PTEN-L knockdown; G, H: Mitochondrial membrane potential
decreased with Furin treatment; 1,J. Mitochondrial membrane potential decreased after PTEN-L knockdown.
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