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Changes in Agap2 expression in hepatic fibrosis induced by
hepatitis E virus infection

HU Xiaoxia', XUE Yuanwen'’, HUANG Fen"*"

1 Medical School, Kunming University of Science and Technology, Kunming, Yunnan, China

2 Yunnan Provincial Key Laboratory of Clinical Virology, Kunming, Yunnan, China

Abstract: [Objective] To investigate changes in ArfGAP with GTPase domain, ankyrin repeat and
PH domain 2 (Agap2) expression during hepatic fibrosis progression following hepatitis E virus
(HEV) infection and preliminarily explore the association between chronic HEV infection and
Agap?2 expression. [Methods] A BALB/c mouse model of HEV infection was established through
inoculation in tail vein and subjected to RNA sequencing. HEV infection and Agap2 expression in
the liver tissue were detected via immunohistochemistry, immunofluorescence assay, and real-time
gPCR. [Results] Agap2 expression was upregulated following HEV infection (24 hpi group: P=
0.000 3, 48 hip group: P=0.001 9). Chronic HEV infection induced hepatic fibrosis in mice, and
Agap2 expression in the mouse liver was positively correlated with HEV load (+=0.797 4, P<0.000 1).
Similarly, in vitro experiments demonstrated that Agap2 expression was upregulated in HEV-
infected Huh 7.5.1 cells (=0.968 3, P=0.002 4) and LX-2 cells (»=0.683 5, P=0.006 5), showing a
positive correlation with HEV load.[Conclusion] The results demonstrate that Agap2 expression is
positively correlated with HEV load during hepatic fibrosis progression after chronic HEV
infection. Agap2 may serve as a potential molecular target for the treatment of HEV-associated
hepatic fibrosis.

Keywords: hepatitis E virus (HEV); ArfGAP with GTPase domain, ankyrin repeat and PH domain
2 (Agap2); hepatic fibrosis; alpha-smooth muscle actin (a-SMA)
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Successful replication of HEV in BALB/c mice. A: Immunohistochemical detection of HEV ORF3

protein in mouse liver (black arrow); B: Quantification of HEV ORF3-positive cells in immunohistochemistry; C:

Immunofluorescence detection of HEV ORF3 protein in mouse liver, with nuclei (blue) stained by DAPI; D:
Quantification of HEV ORF3 fluorescence signal intensity; E: Viral load in stool of HEV-infected mice; F: Viral
load in liver tissues of HEV-infected mice. **: P<0.01; ***: P<0.001.
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Figure 2 Gene sequencing screening for differential gene Agap2. A: Gene functional enrichment analysis

comparing the 24 hpi infected group with the control group; B: Gene functional enrichment analysis comparing

the 48 hpi infected group with the control group; C and D: Volcano plot and Venn diagram highlighting Agap?2 as

a differentially expressed gene at both infection time points; E: Relative mRNA expression levels of Agap2 at
different time points (**: P<0.01; ***: P<0.001); F: Analysis of the ENCORI database indicating upregulated

Agap? expression in patients with liver hepatocellular carcinoma (LIHC).
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Figure 3  Chronic HEV infection mode. A: BALB/c mouse model of chronic HEV infection was successfully
established; B: Correlation analysis between hepatic HEV RNA levels and relative Agap2 mRNA expression at
different time points; C and D: In vitro validation of the correlation between viral load and Agap2 expression in
cell experiments (Huh 7.5.1 and LX-2 cell lines).
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Figure 4 Liver fibrosis in mice with chronic HEV infection. Immunohistochemistry, Masson’s trichrome
staining, and immunofluorescence were used to detect a-SMA in the livers of BALB/c mice from the control
group and the HEV chronically infected group (A), perform liver histopathological analysis (C), and conduct
apoptosis detection (E); B: Percentage of a-SMA-positive cells; D: Masson’s trichrome staining score; F:
Percentage of apoptosis-positive signals, with nuclei (blue) labeled by DAPI staining; G: Radar chart comparing
overall features between control and infected groups (85-240 dpi). ***: P<0.001; *: P<0.05; ns: No significant
difference.
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