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Overexpression of hepatocyte nuclear factor 1o mediated by adeno-associated virus attenuates carbon

tetrachloride-induced hepatic fibrosis in mice

YAO Li-jia, DENG Xing, DING Chen-hong, FENG Ren-xin, XIE Wei-fen"
Department of Gastroenterology, Changzheng Hospital, Second Military Medical University, Shanghai 200003, China

[Abstract| To explore the influence of the hepatocyte-specific up-regulation of hepatocyte nuclear factor la
(HNFla) on mouse hepatic fibrosis induced by carbon tetrachloride (CCl,). Methods Eighteen C57/B6 male mice were
randomly divided into normal group, AAV8-TBG-Ctrl group and AAV8-TBG-HNF1a group, with 6 mice in each group.
Mice in the AAV8-TBG-Ctrl and AAVS8-TBG-HNF1q groups were intraperitoneally injected with CCL, to establish the
hepatic fibrosis mouse model, and then the mice in the AAV8-TBG-HNF1a group were injected with AAVS8-TBG-
HNFlq carrying HNFla gene under the control of the thyroid-binding globulin ( TBG) promoter to specifically up-
regulate expression of HNF1q in hepatocytes, while the mice in the AAV8-TBG-Ctrl group were injected with control
vector AAV8-TBG. The expression of HNFla was determined by immunohistochemistry and gPCR. The pathological
changes and collagen deposition of liver tissues were detected by hematoxylin-eosin ( H-E) staining and sirius red
staining, respectively. Immunohistochemistry method was used to detect a-smooth muscle actin (¢~SMA), and the
expression of fibrosis related genes (type [ collagen al chain [COL1A1], oSMA), epithelial related genes (E-cadherin ,

Plakoglobin) and mesenchymal related genes (Vimentin , Slug and Twist1) in liver tissues were analyzed by qPCR. The
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cell proliferation and apoptosis in fibrotic livers were detected by immunohistochemistry and TdT-mediated dUTP Nick-

End Labeling (TUNEL) method, respectively. Results Compared with the normal mice, CCl, promoted collagen

deposition and the expression of «-SMA in livers, and the expression of HNF1q was significantly decreased (P<<0. 01) in
the process of hepatic fibrosis. Compared with the AAV8-TBG-Ctrl group, the expression of COL1A1l and «~-SMA in the
fibrotic livers in the AAV8-TBG-HNFla group was significantly decreased (P <C0. 01). There was no significant

difference in the expression of E-cadherin, Vimentin or other Epithelial-mesenchymal transition related genes, or in the

cell proliferation and apoptosis between the AAV8-TBG-Ctrl and AAVS8-TBG-HNFla groups (P > 0. 05).

Conclusion Hepatocyte-specific up-regulation of HNF1q significantly improves CCly-induced liver fibrosis in mice.

[Key words ] hepatocyte nuclear factor 1a; hepatocytes; liver fibrosis; collagen type [
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Fig 1 Schematic representation of induction of experimental hepatic fibrosis in mice
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Tab 1 Primers for gPCR

Gene Forward (5'-3")

Reverse (5'-3")

HNF1la(human)
COL1A1(mouse)
aSMA (mouse)
E-cadherin (mouse)
Plakoglobin(mouse)
Vimentin (mouse)
Slug (mouse)
Twist1 (mouse)

BActin (human, mouse)

GAG CAA AGA GGC ACT GAT CC
TAA AGG GTC ATC GTG GCT TC
CTG TCC CTC TAT GCC TCT GG
GAT CCT GAG CTG CCT CAC AA
GGC ATC ATG GAT GAG GAT GA
GCA CTA GCC GCA GCC TCT AT
GCG AAC TGG ACA CAC ACA CA
GGC CAG GTA CAT CGA CTT CC
TGT CAC CAA CTG GGA CGA TA

CTC CAG CTC TTT GAG GAT GG
GAC GGC TGA GTA GGG AAC AC
AGG GCT GTG ATC TCC TTC TG
CAG CCT GAA CCA CCA GAG TG
GCC GTT GTG GAC ATC TGG TA
GCG AGA AGT CCA CCG AGT CT
GCC GAC GAT GTC CAT ACA GT
CCA TCC TCC AGA CGG AGA AG
GGT CTT TAC GGA TGT CAA CG

HNF1la: Hepatocyte nuclear factor 1q; COL1Al: Type I collagen ol chain; o-SMA: o«-Smooth muscle actin
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Fig 2 Hepatocyte-specific up-regulation of HNF1a in mice mediated by AAV8-TBG-HNF1a.

A: Immunohistochemical staining of HNFla in normal livers and fibrotic livers treated with AAV8-TBG/AAV8TBG-HNFla; B:

Immunohistochemistry for fibrotic mice after AAV8-TBG-HNF1¢ injection, more HNF1q was located in hepatocytes (red arrow) but not in non-

parenchymal cells (black arrow); C: Expression of HNFla mRNA in livers analyzed by qPCR. AAV: Adeno-associated virus; TBG: Thyroid-

binding globulin; Ctrl: Control; HNF1la: Hepatocyte nuclear factor la. Scale bars=100 pm (A, B). ** P<C0.0l. n=6, z+ts
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Fig 3 Hepatocyte-specific up-regulation of HNF1o improves liver fibrosis in mice

A Liver morphology in mice in the normal, AAV8-TBG-Ctrl and AAV8-TBG-HNF1a groups was determined by H-E and sirius red staining;

B: Semi-quantitative analysis of sirius red; C; Relative expression of COL1A1 mRNA in mice livers analyzed by gPCR. AAV: Adeno-associated

virus; TBG: Thyroid-binding globulin; Ctrl: Control; HNFla: Hepatocyte nuclear factor 1a; COL1A1; Type [ collagen al chain. Scale bars=

100 pm (A). ** P<C0.01l. n=6, x=ts
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Fig 4 Hepatocyte-specific up-regulation of HNF1g, inhibits HSCs activation

A: Expression of «-SMA in paraffin-embedded hepatic tissues by immunohistochemistry; B: Quantitation of ¢~-SMA staining; C: Relative

expression of @ SMA mRNA in mouse livers by qPCR. AAV: Adeno-associated virus; TBG: Thyroid-binding globulin; Ctrl; Control; HNF1q:

Hepatocyte nuclear factor 1a; HSCs: Hepatic stellate cells; «-SMA: a-Smooth muscle actin.  Scale bars=100 pm (A).
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Fig 5 Effect of hepatocyte-specific up-regulation
of HNFla on EMT in fibrotic livers in mice
AAV. Adeno-associated virus; TBG: Thyroid-binding globulin;

Ctrl; Control; HNFla: Hepatocyte nuclear factor la; EMT:

Epithelial-mesenchymal transition. n=6, 7=+s

** P<0.01l. n=6, xEs
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Fig 6 Effect of hepatocyte-specific up-regulation of HNF1a on liver cell proliferation and apoptosis

A: Expression of Ki-67 in paraffin-embedded liver sections analyzed by immunohistochemistry; B: Positive Ki-67 cells analyzed by semi-

quantitative analysis; C: Liver tissues were co-stained with DAPI (blue) and TUNEL (green, arrows) and visualized under confocal

microscopy; D: TUNEL-positive cells analyzed by semi-quantitative analysis. AAV: Adeno-associated virus; TBG: Thyroid-binding globulin;

Ctrl; Control; HNFla: Hepatocyte nuclear factors la; TUNEL: Terminal deoxynucleotidyl transferase dUTP nick-end labeling; DAPI: 47,

6-Diamidino-2-phenylindole. Scale bars=100 um (A, C). n=6, x=*s
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