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Down Regulation of HDGF Suppressed the Proliferation
and Lipid Metabolism of HepG2 Cells*
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ABSTRACT Objective: To identify the effect of Hepatoma-derived growth factor (HDGF) on the proliferation and lipid metabolism
of HepG2 cells. Methods: We silenced HDGF using siRNA. The efficiency of HDGF silencing in mRNA and protein levels were
detected by real-time fluorescent quantitative PCR and Western blot, respectively. The total triglycerides and cholesterols levels were
detected, and Oil red O staining, CCK-8 assay, soft agar colony formation assay were performed, real-time fluorescent quantitative PCR
was used to analyze the mRNA expressions of metabolism related factors. Results: After the siRNA-HDGF (or siRNA-NC as control)
was successfully transfected into HepG2 cells, the expression levels of HDGF mRNA (P <0.001) and protein were significantly
downregulated. HepG2 cells transfected with siRNA-HDGF at 48 h(P<0.01), 72 h(P<0.001) and 96 h (P<0.001) were decreased; total
triglycerides and cholesterols levels in intracellular were lower than those of the control group. Furthermore, Oil red O staining showed
that the number of intracellular lipids droplets was obviously decreased in HepG2 cells transfected with siRNA-HDGF. The target
lipogenic factors fatty acid synthase (FASN), 3-Hydroxy-3-methylglutaryl-coenzyme A reductase (HMGCR), stearoyl-CoA desaturase
(SCD), and ATP citrate lyase (ACLY) were downregulated to different degrees (P<0.001, P<0.001, P<0.001, P<0.01). Conclusions:
HDGF gene silencing dramatically inhibited the lipid metabolism level and the proliferation of HepG2 cells.
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Table 1 Primer sequences of gPCR

Gene name Forward primer Reverse primer
CB 5'-“AGATGTAGGCCGGGTGATCT-3' 5'-CCGCCCTGGATCATGAAGTC-3'
HDGF 5'-CTCTTCCCTTACGAGGAATCCA-3' 5'“CCTTGACAGTAGGGTTGTTCTC-3'
FASN 5'-AGTACACACCCAAGGCCAAG-3' 5'-GGATACTTTCCCGTCGCATA-3'
HMGCR 5'-GCCCTCAGTTCCAACTCACA-3' 5'“TTCAAGCTGACGTACCCCTG-3'
SCD 5'-CACTTGGGAGCCCTGTATGG-3' 5-TGAGCTCCTGCTGTTATGCC-3'
ACLY 5'-CAGTCCCAAGTCCAAGATCCC-3' 5-GTCTCGGGAGCAGACATAGT-3'
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Fig.1 SiRNA-HDGF decreased the mRNA and protein expression of HDGF
A. Total RNA was extracted at 48 h after transfection, and relative HDGF mRNA was analyzed by real-time fluorescent quantitative PCR. Expression of

CB mRNA was used an internal control. Data represent the mean + SD of three independent experiments, including a no-template negative control.

**%P<0.001 vs. control or siRNA-NC. B. Cells were transfected with siRNA-HDGF or siRNA-NC for 48 h. Total proteins were extracted and detected by

Western blotting using the indicated antibodies. 3-actin as an internal control.
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Fig.2 Effects of siRNA-HDGF on the proliferation and colony formation ability of HepG2 cells
A. Cells transfected with siRNA-HDGF or siRNA-NC for 24 h were countered and reseeded in 96-well plates with a density of 5 x 10° cells per well. Cell
viability was determined using the CCK-8 for 48 h, 72 h and 96 h (**P<0.01, ***P<0.001, ***P<0.001, respectively, vs. control or siRNA-NC). B.C.
Cells transfected with siRNA-HDGF or siRNA-NC for 24 h were reseeded in 24-well plates (100 cells/well) and cultured for 14 days. Colonies were

stained with 0.1% crystal violet and counted by Image J. ***P<(.001 vs. control or siRNA-NC.
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Fig.3 Effects of siRNA-HDGF on the lipid metabolism of HepG2 cells

A.B. Cells were transfected with siRNA-HDGF or siRNA-NC for 48 h. Intracellular triglycerides and cholesterols were assayed and normalized by total
protein levels and the levels in control cells. Data represent the mean + SD of three independent experiments. (*P<0.05, **P<0.01, respectively,
vs. control or siRNA-NC). C. Cells were treated as in A.B. The pictures of representative Oil Red O staining images were recorded

under a light microscope and presented (Scale bar, 10 pm).
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Fig.4 Effects of siRNA-HDGF on the mRNA expressions of FASN, HMGCR, SCD and ACLY inHepG2 cells
A.B.C.D. Total RNA was extracted at 48 h after transfection, and expression levels of FASN, HMGCR, SCD and ACLY in mRNA were analyzed by

real-time fluorescent quantitative PCR. Expression of CB mRNA was used an internal control. Data represent the mean + SD of three independent

experiments, including a no-template negative control. (***P<0.001, **P<0.001, ***P<0.001, ** P<0.01, respectively, vs. blank control or siRNA-NC).
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