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Abstract: Objective To investigate the effects of toll-like receptor 4 expression on gene expression and cell
growth of human HBV-related hepatocellular carcinoma(HCC) cells. Methods
expression were analyzed in five HCC cell lines, Hep3B, HepG2.2.15, HepG2, SMMC7721 and Huh7, by

Western blot. The cells with TLR4 overexpression were selected to be further researched. Four groups, normal

Toll-like receptor 4 protein

group, negative control group, plasmid No.3 group and plasmid No.4 group, were divided. After transfecting
the HCC cells with TLR4 overexpression via miR-TLR4 plasimids, cell proliferation was measured by MTT
assay; cell clonogenicity was detected by clone formation assay; and cell apoptosis and cycle distribution were
examined by flow cytometry. Results TLR4 was experssed in all cell lines, and it was the highest in Hep3B
cells. Compared with the normal and negative control groups, interfering TLR4 expression could cause cell cycle
block at Go/M phase, inhibit the proliferation and cloning efficiency of Hep3B, and promote apoptosis(P<<0.05).
Conclusion Up-regulation of TLR4 expression promotes the growth of HBV-related HCC cell Hep3B and cell
cycle redistribution, and inhibits cell apotosis, which plays a key role in the carcinogenesis of HBV-related HCC.
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Oligo content

Oligo single strand DNA sequence 5’ to 3’

151-1F
151-1R
151-2F
151-2R
151-3F
151-3R
151-4F
151-4R
Negative/empy-F
Negative/empy-R

TGCTGAACTCAAGCCATTTCTACTGAGTTTTGGCCACTGACTGACTCAGTAGATGGCTTGAGTT
CCTGAACTCAAGCCATCTACTGAGTCAGTCAGTGGCCAAAACTCAGTAGAAATGGCTTGAGTTC
TGCTGTACAACAGATACTACAAGCACGTTTTGGCCACTGACTGACGTGCTTGTTATCTGTTGTA
CCTGTACAACAGATAACAAGCACGTCAGTCAGTGGCCAAAACGTGCTTGTAGTATCTGTTGTAC
TGCTGTTTACTAGCTCATTCCTTACCGTTTTGGCCACTGACTGACGGTAAGGAGAGCTAGTAAA
CCTGTTTACTAGCTCTCCTTACCGTCAGTCAGTGGCCAAAACGGTAAGGAATGAGCTAGTAAAC
TGCTGATTTGATGTAGAACCCGCAAGGTTTTGGCCACTGACTGACCTTGCGGGCTACATCAAAT
CCTGATTTGATGTAGCCCGCAAGGTCAGTCAGTGGCCAAAACCTTGCGGGTTCTACATCAAATC
tgctgAAATGTACTGCGCGTGGAGACGTTTTGGCCACTGACTGACGTCTCCACGCAGTACATTT
cctgAAATGTACTGCGTGGAGACGTCAGTCAGTGGCCAAAACGTCTCCACGCGCAGTACATTTe
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A: expression of TLR4 and B-actin; B: corresponding histogram of
TLR4/B-actin; Hep3B vs. SMMC7721, HepG2.2.15, Huh7, HepG2:
P=0.029, 0.015, 0.017, 0.026, respectively
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Figure3 Expression of TLR4 protein in five hepatocellular
carcinoma (HCC) cells
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A: normal group; B: negative control group; C: miR-TLR4-3 group; D: miR-TLR4-4 group

B4 TEARFHIETURELEmIR-TLR4FR M 24hfE ZEAF B AT AMRIEEIR (x200)
Figure4 Green fluorescent protein expression of Hep3B cells transfected with miR-TLR4 plasmid after 24h detected by

fluorescent microscope (x200)
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1: normal; 2: negative control; 3: miR-TLR4-1; 4: miR-TLR4-2; 5:
miR-TLR4-3; 6: miR-TLR4-4; miR-TLR4-1 vs. normal and negative
control groups: P=0.158, 0.353; miR-TLR4-2 vs. normal and negative
control groups: P=0.169, 0.268; miR-TLR4-3 vs. normal and negative
control groups: P=0.025, 0.036; miR-TLR4-4 vs. normal and negative
control groups: P=0.030, 0.042
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FigureS TLR4 protein exprossion in Hep3B cells in

different transfected groups
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miR-TLR4-3 vs. normal and negative control groups at 24h:
P=0.011,0.026; miR-TLR4-4 vs. normal and negative control groups:
P=0.025,0.028
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Figure6 Cell growth curves of different transfected groups
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A: normal group; B: negative control group; C: miR-TLR4-3 group; D: miR-TLR4-4 group; miR-TLR4-3 vs. normal and negative control groups:
P=0.018, 0.010; miR-TLR4-4 vs. normal and negative control groups: P=0.021,0.035
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Figure7 Results of flat plate clone formation of different transfected groups
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Table2 Cell apoptosis in different transfected groups
Groups Apoptosis rate (%)
Normal 3.57+0.67"

Negative control 13.58+1.58
miR-TLR4-3 38.37£2.91*"
miR-TLR4-4 35.67£2.21°

Notes: #: P=0.162, normal group vs. negative control group; *:
P=0.108, miR-TLR4-3 group vs. miR-TLR4-4 group; A: P=0.026,
0.037, 0.038, 0.031; miR-TLR4-3 and miR-TLR4-4 groups vs. normal

and negative control groups
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Table3 Cell cycle detection results of different transfected

groups

Groups G1(%) S(%) G2(%)
Normal 70.24+3.31  20.6242.03  9.13+2.53
Negative control  65.1944.12  23.56£3.09  11.25+3.43
miR-TLR4-3 41.68+1.62°  29.05+1.58" 29.30+1.08°
miR-TLR4-4 44.13+£2.58  30.12+£2.78  25.75+4.57°

Notes: *: P=0.032, 0.043, normal and negative control groups vs. miR-
TLR4-3 groups; #: P=0.028, 0.039, normal and negative control groups
vs. miR-TLR4-3 groups; A: P=0.041, 0.031, 0.035, 0.04, normal and
negative control groups vs. miR-TLR4-3 and miR-TLR4-4 groups
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A: normal group; B: negative control group; C: miR-TLR4-3 group; D: miR-TLR4-4 group
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Figure8 Cell apoptosis in different miR-TLR4 groups
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A: normal group; B: negative control group; C: miR-TLR4-3 group; D: miR-TLR4-4 group
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Figuer9 Flow cytometer graph about influence of TLR4 interferen on Hep3B cell cycle
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