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-802 ACAATGGAGACTCCTGGAATAGGCACATATCTCTACTGTAATCAGAACGAGATGTAACATCTAAGACGCAGGGCAGGGCTCTGGCAAAGACACGCTGGGG

-702 GAACGTGAAAGAAAGGGCCAAAACTACGCAGCTGGTCCTCAGAGACCAAAGACTACGACCCCCAGCATTCAATGCAGTGAACCCCTAGGACGTTGCATGC

-602 CGGGAGCTGTAGTTTCTCACCACCGCCACCCCCCCGCCCCCCCGCCATCTGAAAGGGTTCTAGGGGATTIGCAACCTCTCTCGTGTGTTTCTICTTICCG

NF-xB

-502 AGAAGCGCCGCCACACGAGAAAGCTGGCCGCGAAAGTCGTGCTGGAATCACTTCCAACGAAACCCCAGGCATAGATGGGAAAGGGTGAAGAACACGTTGC

-402 CATGGCTACCGTTTCCCCGGTCACGGAATAAACGCTCTCTAGGATCCGGAAGTAGTTCCGCCGCGACCICTCTAAAAGGATGGATGTGTTCTCTGCTTAC

TATA

-302 ATTCAT TGGACGTTTTCCCTTAGAGGCCAAGGCCGCCCAGGCAAAGGGGCGGTCCCACGTGTGAGGGGCCCGCGGAGCCATTTGATTGGAGAAAAGCTGC

c-Myc

-202 AAACCCTGACCAATCGGAAGGAGCCACGCTTCGGGCATCGGTCACCGCACCTGGACAGCTCCGATTGGTGGACTTCCGCCCCCCCTCACGAATCCTCATT

-102 GGGTGCCGTGGGTGCGTGGTGCGGCGCGATTGGTGGGT TCATGTTTCCCGTCCCCCGCCCGUGGGAAGTGGGGGTGAAAAGCGGCCCGACCTGCTTGCGG

-2 TGTAGTGGGCGGACCGCGCGGCTGGAGGTGTGAGGATCCGAACCCAGGGGTGGGGGGTGGAGGCGGCTCCTGCGATCGAAGGGGACTT GAGACTCACCGG

transcription

+98 CCGCACGCCATGAGGGCCCTGTGGGT GCTGGGCCTCTGCTGCGTCCTGCTGACCTTICGGTGAGTGATTCTGGAGGAGCAGACGTCCCCCCTCCACACACGCG

translation
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Figure 1. NF—«B promotes gp96 expression. A: the online TFSEARCH program was used to analyze the sequence of gp96 promoter. The putative

binding sites for several cis-acting elements are indicated. B, C: LO2 cells were transfected with p65 expression vector pcDNA3. 1965 or GFP

expression vector pPEGFP-C1 as a mock. The mRNA (B) and protein (C) levels of gp96 were determined by real4ime PCR and Western blot 48 and

72 h after transfection, respectively. D: LO2 cells were co-ransfected with the gp96 promoter luciferase reporter plasmid with a wild type or mutated

NF—+«B binding site and pcDNA3. 1965 or pEGFP-C1 as a mock. The relative luciferase activity was determined 48 h after transfection. The

luciferase activity of the mock—transfected group was set asl. 0. Data are presented as the means + SD from three independent experiments.

0.05. ™ P <0.01 compared with mock.
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Figure 2. Effects of gp96 over-expression on proliferation, apoptosis, cell cycle and EMT of L02 cells. A: LO2 cells were transfected with gp96
expression vector pcDNA3. 1gp96 or GFP expression vector pEGFP-Clas a control. The whole—cell lysates were prepared 72 h after transfection.

Western blot analysis was performed using antibodies against gp96 and actin. B: the proliferation of LO2 cells was assessed by CCK-8 assay at 0, 24,

48,72 and 96 h, respectively, after transfection with pcDNA3. 1-gp96 or pEGFP-Clas a control. C, D: LO2 cells were transfected with pcDNA3. 1-
gp96 or pEGFP-CI as a control, At 72 h after transfection, cells were stained with Annexin V/fluoresceinisothiocyanate and PI. The apoptotic cells
(Annexin V single positive and Annexin V/PI double positive) were analyzed by FACS. The percentage of apoptotic cells is shown (C) . Transfected
102 cells were synchronized fixed and stained with PI for DNA content. The percentage of cells indifferent stages of cell cycle was analyzedby FACS
(D). E, F: LO2 cells were transfected with pcDNA3. 1-gp96 or pEGFP-Clas a control. Cell morphology was examined under the phase-contrast
microscope72 h after transfection (E). The protein levels of E-cadherin, N-cadherin, vimentin were determined by Western blot 72 h after
transfection (F) . Data are presented as the means = SD from three independent experiments. * P < 0. 05 compared with control. Two independent

experiments were performed with similar results.
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Fig.3 Effects of gp96 depletion on proliferation, apoptosis, cell cycle, and colonyforming of Huh7 cells. A: Huh7 cells were transfected
with gp96 siRNA or control siRNA as a control. At72 h after transfection, cells were lysed and Western blot was performed using antibodies
against gp96 and actin. B: Cell proliferation was assessed by CCK-8 assay at 0 , 24 ,48 , 72 and 96h, respectively, after transfection with
gp96 siRNA or control siRNA. C, D: Huh7 cells were transfected with gp96siRNAor control siRNA. At 72 h after transfection, the apoptotic
cells (Annexin V single positive and Annexin V/PI double positive) were analyzed by FACS. The percentage of apoptotic cells is shown (C) .
Transfected Huh7 cells were synchronized, fixed and stained with PI for DNA content. The percentage of cells indifferent stages of cell cycle
was analyzed by FACS. D, E: Huh7 cells transfected with gp96 siRNA or control siRNA were seeded in six-well plates at a density of 100 or
200 cells per well, and cultured for 2 =3 wks. At the end, cells were stained with Giemsa, and colony formation was quantitated. Data are

presented as the means =+
experiments were performed with similar results.

SD from three independent experiments. ~ P < 0.05; ™ P <0.01 compared with control. Two independent
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NF-+«B-induced gp96 up-regulation promotes hepatocyte
growth, cell cycle progression and transition

1.2 1.2 : 2 C 2 o
Cong Feng '“, Bo Wu ", Hongxia Fan™, Changfei Li", Songdong Meng
" School of Life Sciences, Anhui University, Hefei 230601, Anhui Province, China
? Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101, China

Abstract: [Objective] To investigate the mechanism of gp96 raised during hepatitis B virus (HBV) infection and the
pathological mechanism. [Methods] The mechanism of NF-«B activating gp96 expression was determined by
bioinformatics analysis, luciferase reporter assay, real4ime PCR and Western blot. The effect of over-expression and
knockdown gp96 expression by transfection or RNA interference on hepatocyte proliferation, apoptosis and cell cycle was
examined by CCK-8 and flow cytometry. The role of gp96 for HCC development was determined by epithelial-mesenchymal
transition (EMT) and colony formation assay. [Results] NF-kB significantly increased the gp96 expression by binding to
the NFkB binding site. Over-expression and knockdown studies both show that gp96 promoted hepatocyte proliferation,
inhibited apoptosis, and induced GO/Gl to S phase cell cycle progression. Moreover, gp96 induced epithelial—
mesenchymal transition and increased colony formation ability of hepatocytes. [Conclusion] Our results therefore provide
insights in chronic HBV infection-induced gp96 expression, and indicate that elevated gp96 may contribute to HCC
development during chronic inflammation.
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