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The Effect of Chemotactic Factor CXCL1 Secreted by Hepatic Stellate

Cells on Hepatic Carcinoma Outcomes
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Abstract This research investigated the influence of human hepatic stellate cells (HSC) on the migration,
invasion and EMT of hepatocellular carcinoma (HCC) cells and underlying mechanism. HCC cells (HepG2,
SMMC-7721) were co-cultured with conditional medium of HSC or HSC themselves. Cell migration and invasion

were detected by methods of cell wound healing and Transwell chamber assays. Product of CXCL1 in HSC and
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HSC-conditional medium (HSC-CM), the expression of CXCR2 (CXCLI receptor 2) in HCC cells, and p-PI3K,
p-AKT, p-GSK-3f and Snail in conditional cultivated HCC cells were detected by Western blot. The changes
of epithelial markers, E-cadherin, mesenchymal markers, N-cadherin and Vimentin in HCC cells were detected
by laser scanning confocal microscopy (LSCM) and Western blot. The results showed that HSC produced much
chemokines CXCL1, while HCC cells (HepG2, SMMC-7721) highly expressed CXCL1 receptor CXCR2.
Moreover, their morphology changed, adhesion ability decreased, migration and invasion ability enhanced, the
expression of epithelial marker E-cadherin was downregulated and mesenchymal markers N-cadherin and Vimentin
were up-regulated in conditional cultivated HCC cells. Furthermore, the phosphorylation levels of the important
members of PI3K/AKT signal pathway, PI3K and AKT were up-regulated, as well as levels of p-GSK-3 and
transcription factor Snail under conditional cultivation. In contrast, the expression of epithelial marker E-cadherin
was up-regulated, but mesenchymal markers N-cadherin and Vimentin were down-regulated, and intracellular
p-PI3K, p-AKT, p-GSK-3f and Snail were down-regulated, when the conditional cultivated HCC cells were treated
by CXCR2 inhibitor (SB265610). Our results suggested that hepatic stellate cells promoted epithelial-mesenchymal

transition of HCC cells through activating PI3K/AKT signaling pathway by CXCL1/CXCR?2 axis.

Keywords

hepatocellular carcinoma; epithelial-mesenchymal transition; hepatic stellate cells; growth-

related oncogene-alpha; CXCLI receptor 2 (CXCR2); signaling pathway
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A Jo I By 7R3 4 T 5748 Wi, HepG240 I i 7 &%; B: HSC-CM A& 1115 7748 Wi, HepG24M L (7 2, C: o M35 5 77 2 H AL 5748 b,
SMMC-T72 1AL TE 25 D: HSC-CM A5 7748 hii, SMMC-7721 R 1 T 2«
A: morphology of HepG2 cells with regular culture in serum-free medium for 48 h; B: morphology of HepG2 cells with HSC-CM conditional culture
for 48 h; C: morphology of SMMC-7721 cells with regular culture in serum-free medium for 48 h; D: morphology of SMMC-7721 cells with HSC-CM
conditional culture for 48 h.
El1 HSC-CMiZFFHepG2. SMMC-772140/248 h/5 BT
Fig.1 Morphology of HepG2 and SMMC-7721 cells cultured in HSC-CM for 48 h
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A: HepG24Il iU 9IEH; B: HepGAIl JIIIER % . *P<0.05, **P<0.01, 55X AL L% .
A: migration of HepG2 cells; B: migration rate of HepG2 cells. *P<0.05, **P<0.01 compared with the control group.
E2 FREFFHTHEMAEHepG2HTI B EE

Fig.2 Migration of HepG2 cells in different culture conditions
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A: XHE AL B: HSC-CM4; C: JLE5 7541 D: co-culture+SB26561041; E: Transwell4H [l {7 78 5206 A X 58 45 L . *P<0.05, **P<0.01, 5% B4 Eh i

*P<0.05, 5L FRAL LS.

A: control group; B: HSC-CM group; C: co-culture group; D: co-culture+SB265610 group; E: Transwell cell invasion assays were scanned and
quantified. *P<0.05, **P<0.01 vs control group; “P<0.05 vs the co-culture group.

El3 REEF &4 T AEAEHepG2HIRZERE N

Fig.3 Invasion of HepG2 cells in different culture conditions
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Fig.4 The expression of epithelial markers E-cadherin, mesenchymal markers N-cadherin and Vimentin in HepG2 cells
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A,C: expressions of E-cadherin, N-cadherin and Vimentin determined by Western blot in HepG2 and SMMC-7721 cells; B,D: relative gray scale of
HepG2 and SMMC-7721 cells, respectively; *P<0.05, **P<0.01 vs control group; “P<0.05, "P<0.01 vs the group that before treated by inhibitor.
Elo AFEMMAILIET. FHEFRKFCXCR2INEIF A EAMEMTH
Fig.6 The impact of co-culture with HSC, HSC-CM and CXCR?2 inhibitor on EMT in hepatocellular carcinoma cells
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A,C: expressions of p-PI3K and p-AKT determined by Western blot in HepG2 and SMMC-7721 cells; B,D: relative gray scale of HepG2 and SMMC-
7721 cells, respectively; *P<0.05 vs control group, “P<0.05 vs the group that before treated by inhibitor.
El7 FFERMMILIET. FEEFIRIICXCR2INHFI 3 AT A AEPI3K/AK THEER 14 8952
Fig.7 The impact of co-culture with HSC, HSC-CM and CXCR2 inhibitor on phospho-PI3K/AKT in hepatocellular carcinoma cells
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A: expressions of p-GSK-3p and Snail determined by Western blot in HepG2 cells; B: relative gray scale of HepG2 cells. *P<0.05, **P<0.01 vs control
group, “P<0.05 vs the group that before treated by inhibitor.
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Fig.8 The impact of co-culture with HSC, HSC-CM and CXCR?2 inhibitor on phospho-GSK-3p and Snail in HepG2 cells
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