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NKD1 promotes glucose uptake in colon cancer cells by activating YWHAE transcription
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Abstract: Objective Bo investigate the regulatory relationship between NKD1 and YWHAE and the mechanism of NKD1 for
promoting tumor cell proliferation. Methods HCT116 cells transfected with pcDNA3.0-NKD1 plasmid, SW620 cells
transfected with NKD1 siRNA, HCT116 cells with stable NKD1 overexpression (HCT116-NKD1 cells), SW620 cells with
nkdlknockout (SW620-nkd1” cells), and SW620-nkd1" cells transfected with pcDNA3.0-YWHAE plasmid were examined for
changes in mRNA and protein expression levels of YWHAE using gqRT-PCR and Western blotting. Chromatin
immunoprecipitation (ChIP) assay was used to detect the binding of NKD1 to the promoter region of YWHAE gene. The
regulatory effect of NKD1 on YWHAE gene promoter activity was analyzed by dual-luciferase reporter gene assay, and the
interaction between NKD1 and YWHAE was analyzed with immunofluorescence assay. The regulatory effect of NKD1 on
glucose uptake was examined in the tumor cells. Results In HCT116 cells, overexpression of NKD1 significantly enhanced the
expression of YWHAE at both the mRNA and protein levels, while NKD1 knockout decreased its expression in SW620 cells (P<
0.001). ChIP assay showed that NKD1 protein was capable of binding to the YWHAE promoter sequence; dual luciferase
reporter gene assay showed that NKD1 overexpression (or knockdown) in the colon cancer cells significantly enhanced (or
reduced) the transcriptional activity of YWHAE promoter (P<0.05). Immunofluorescence assay demonstrated the binding of
NKD1 and YWHAE proteins in colon cancer cells. NKD1 knockout significantly reduced glucose uptake in colon cancer cells
(P<0.01), while YWHAE overexpression restored the glucose uptake in NKD1-knockout cells (P<0.05). Conclusion NKD1
protein activates the transcriptional activity of YWHAE gene to promote glucose uptake in colon cancer cells.
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Fig.1 NKD1 positively regulates the expression of YWHAE at the protein level. A: Western blotting for detecting YWHAE expression in
the HCT116 cells transfected with pcDNA3 or pcDNA3-NKD1 plasmids. B: Western blotting for detecting YWHAE expression in the
SW620 cells transfected with negative control (NC) siRNA or NKD1 siRNA. **P<0.01, ***P<0.01.
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Fig.2 NKD1 regulates YWHAE gene expression at the transcriptional level. A: Real-time
quantitative PCR for detecting YWHAE mRNA expression in HCT116 cells or HCT116-NKD1
cells. B: Real-time quantitative PCR for detecting YWHAE mRNA expression in SW620 cells or

SW620-nkd1” cells. ***P<0.01.
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Fig.3 NKDI1 activates the transcriptional activity of YWHAE gene. A: Chromatin immunoprecipitation (ChIP) assay for
detecting binding of NKD1 to the promoter region of YWHAE gene. B-C: Dual-luciferase reporter gene assay for analysis of the
effects of overexpression or knockdown of NKD1 on YWHAE gene promoter activity. Basic: pGL3-Basic; YWHAE pro: pGL3-

YWHAE promoter. *P<0.05, **P<0.01, ***P<0.01.
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Fig.4 Immunofluorescence assay showing intracellular co- locahzatlon of NKD1 and YWHAE proteins (Original magnification: x100).
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Fig.5 Glucose uptake assay for assessing the regulatory
effect of NKD1 on cellular glucose uptake via YWHAE.
*P<0.05; **P<0.01.
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