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Interaction of molecules with VHL-signaling pathway in renal cell carcinoma
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In this study, we focused on Twist, which is involved in EMT (epithelial-mesenchy
mal transition) and demonstrated its effect on VHL-HIF signaling pathway.

Transcriptional activity of VEGF by Twist was measured by reporter assay using HIF responsive element (HR
E) reporter plasmids co-transfected with Twist expression plasmid. Overexpressed Twist activated HRE repor
ter activity. VEGF promoter activity was activated by Twist in hypoxia.Binding of Twist to VEGF promoter i
n tumor cells were shown by chromatin immunoprecipitation (ChIP) assay using antibody against Twist. ChIP
assay showed Twist binding to VEGF promoter. Electrophoresis Mobility Shift Assay (EMSA) were demonstrated

to show binding of Twist for specific sequence (about -1000bp upstream from start point of transcription)

in VEGF promoter.
These data suggest that Twist expression involves in tumor vascularization in renal tumor.
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Under normal oxygen levels, HIF1a binds VHL and is degradated via the proteasome.
During hypoxia, VHL cannot bind HIF1a and HIF1a causes the transcription of target genes that
contain the hypoxia response element.

We hypothesized that Twist is involved in this transcription.

Fig. 2 reporter assay
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(a) Twist i activity of HRE(HIF i plasmid
in hypoxia (exposed with cobalt chloride (CoCl2) which is a chemical inducer of hypoxia-like responses).
(b) VEGF promoter (-2068~) activity was up-regulated by Twistin hypoxic condition (exposed with CoCI2).
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(c) VEGF promoter deletion mutant reporter plasmids were co-transfected
with Twist expression plasmid exposed with CoCI2.

Twist regulates VEGF promoter activity binding to VEGF promoter especially
between -1256 to -789 upper stream from transcription start site.
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Cell culture was exposed with cobalt chloride (CoCl2) which is a chemical inducer of
hypoxia-like responses.

Immunoprecipitation was performed using anti-Twistand —HIF1a antibodiesand PCR
reaction was performed using primer coded in target DNA.

ChIP assay showed that Twist is bound to same region (2) with HIF1a in hypoxic condition.

Fig.4 EMSA
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Double strand oligonucleotides (AE: 20mer) coded in VEGF promoter
were mixed with purified GST-Twist protein and electrophoresed in
TBE-PAGE gel.

The result show that in hypoxic condition Twist protein bind the
sequence C coded in VEGF promoter.
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