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£ 1. SEFESE PCR. ChIP Assay FrF 5|4

Table 1. Primers for Real time-PCR and ChIP Assay
Primers Primer sequences (5'—3")
RT-IGFBP3-F CTCTGCGTCAACGCTAGTGC
RT-IGFBP3-R CGGTCTTCCTCCGACTCACT
RT-GAPDH-F TGCACCACCAACTGCTTAG
RT-GAPDH-R GATGCAGGGATGATGTTC
ChIP-F GGTGGCCGGGCACACCTTGGT
ChIP-R GGCTGCGGGGGCCCGTGCTTC
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HepG2-4D14 41fig+ IGFBP3 1) mRNA /KF, #i
Kl 1-B frn, HBV #IEHAIME HepG2-C5 K&
HepG2-4D14 4Hfifih IGFBP3 ) mRNA /KN
HepG2 A1 20%. AR IGFBP3 Hiikik
1T Western Blot, 1/ 1-C fif/R, 7 HBV 45 3E A
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Figure 1. HBx down-regulates the mRNA and protein level of IGFBP3. A: Real-time PCR was used to detect the

mRNA level of KLF4, KLF7, IF116, IGFBP3, TNFSF15 in HepG2 and HepG2-4D14 cells. The RNA level was
normalized to GAPDH mRNA in cells. B: HepG2, HepG2-C5 and HepG2-4D14 cells were plated in 6-well plates
and harvested after 48 h. The total RNAs were isolated with Trizol reagent, then mRNA of IGFBP3 was quantified
by real-time PCR. The RNA level was normalized to GAPDH mRNA in cells. C: HepG2, HepG2-C5 and
HepG2-4D14 cells were plated in 6-well plates and harvested after 48 h. The cell lysates were harvested for
immunoblotting with IGFBP3 antibody. D: The total RNA of liver tissues of HBV transgenic and control mice was
isolated with Trizol reagent, then mRNA of IGFBP3 was quantified by real-time PCR.
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Figure 2. HBx inhibits the transcription of IGFBP3. A: 293T cells were plated in 24-well plates and transfected
with FLAG-HBx, FLAG-HBs, FLAG-HBc, IGFBP3-luc and pRL-TK plasmids. Cells were harvested for luciferase
assay after 24 h. The protein level of HBx, HBs, HBc and tubulin was detected by immunoblotting. B: HepG2,
HepG2-HBx cells were plated in 6-well plates and harvested after 48 h. The total RNAs were isolated with Trizol
reagent, then mRNA of IGFBP3 was quantified by real-time PCR. The RNA level was normalized to GAPDH
mRNA in cells. The protein level of recombined HBx and tubulin were detected by immunoblotting. C: 293T cells
were transfected with Myc-HBx, IGFBP3-luc and pRL-TK plasmids. Cells were harvested for luciferase assay after
24 h. Luciferase activity level was normalized to renilla activity. The protein level of HBx and tubulin was detected
by immunoblotting. D: HCT116-WT cells were transfected with Myc-HBx, IGFBP3-luc and pRL-TK plasmids.
Cells were harvested for luciferase assay after 24 h. Luciferase activity level was normalized to renilla activity. The
protein level of HBx and tubulin was detected by immunoblotting.
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Figure 3. p53 promotes the transcription of IGFBP3.
A: HCT116-WT and HCT116—p537/f cells were
plated in 6-well plates and harvested for real-time
RCR after 48 h. The protein level of p53 was detected
by immunoblotting. B: 293T cells were plated in 24-well
plates and transfected with Myc-p53, IGFBP3-luc and
pRL-TK plasmids. Cells were harvested for luciferase
assay after 24 h. The protein level of p53 and tubulin
was detected by immunoblotting. C: HCT116-WT cells
were plated in 24-well plates and transfected with
Myc-p53, IGFBP3-luc and pRL-TK plasmids. Cells
were harvested for luciferase assay after 24 h. The
protein level of p53 and tubulin was detected by
immunoblotting.
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Figure 4. The inhibition effect of HBx on IGFBP3 transcription depends on p53. HCT116-WT and HCT116-p53 ™
cells were transfected with Myc-HBx plasmids. A: cells were harvested after 48 h. The protein level of p53 and
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Tubulin " imee e

Relative amount of
IGFBP3 mRNA

tubulin was detected by immunoblotting. B: the total RNAs were isolated with Trizol reagent, then mRNA of
IGFBP3 was quantified by real-time PCR. The RNA level was normalized to GAPDH mRNA in cells.
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Figure 5. HBx inhibits the binding of p53 to the promoter of IGFBP3. 293T cells were trasfected with Myc-p53
and FLAG-HBx. Cells were harvested after 48 h and subjected to ChIP Assay. A: the protein level of p53, HBx and
tubulin was detected by immunoblotting. B: Real-time PCR was performed to quantify the amount of p53 binding
DNA.
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Mechanism of the inhibitory effect of HBx on IGFBP3 transcription

Tong Jiao'*, Ningning Liu', Xin Ye'"

" Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101, China
? University of Chinese Academy of Science, Beijing 100049, China

Abstract: [Objective] To study the mechanism of HBx regulating the transcription of insulin growth factor binding
protein 3 (IGFBP3). [Methods] RNA-sequencing method was used to screen differently expressing genes in HepG2
and HBV transgenic cell line HepG2-4D14. The mRNA of IGFBP3 was measured by reverse transcription and
real-time PCR. To verify the activity of IGFBP3 promoter, cells were analyzed by luciferase assay. The binding of
p53 and IGFBP3 promoter was measured by ChIP Assay. [Results] The level of IGFBP3 mRNA in HBV transgenic
cell line HepG2-4D14 was significantly lower than that in HepG2 cells. The data of real-time PCR indicated that
HBYV HBx can down regulate the transcription of IGFBP3. By taking the approach of promoter luciferase assay on
HCT116 and HCT116-p53™cell lines, we found that HBx can inhibit the promoter activity of IGFBP3 in a
p53-dependent manner. Our data also showed that HBx can significantly interfere with the binding of p53 to the
promoter of IGFBP3. As IGFBP3 is a suppressor for cell growth, we postulate that HBx promotes the cell
proliferation by reducing the level of IGFBP3. [Conclusion] HBx can inhibit the transcription of IGFBP3 in a
p53-dependent manner.

Keywords: HBx, IGFBP3, p53

(R FT%h: &%)

Supported by the Key Project of Chinese National Programs of Fundamental Research and Development (2015CB910502) and
by the National Natural Science Foundation of China (31600129)

"Corresponding author. Tel/Fax: +86-10-64807508; E-mail: yex@im.ac.cn

Received: 2 December 2016; Revised: 9 February 2017; Published online: 2 March 2017

actamicro@im.ac.cn



