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Experimental study of mechanisms of hypoxia-induced expression of glucose transporter

1 in rat liver cells

QI Hua-bing, WANG Feng-jun, WANG Shi-liang (State Key Lahoratory of Trauma, Burns and Combined Injury, Institute of Burns, South-
wesl Hospital, Third Military Medical University, Chongging 400038, China)

Abstract: Objective To explore the mechanisms of hypoxia-induced expression of glucose transporter 1
(GLUT-1) in rat liver cells. Methods Wild type hypoxia response element (HRE) plasmid (construct N) contain-
ing the potential HIF-1 binding site was constructed by using construct A which contains the full length of the 5'-
flanking region of the rat GLUT-1 gene as a template of PCR, and the PCR product was subcloned into the reporter
plasmid pGL3-Promoter. Mutation type HRE plasmid ( construct M) was made using a two-step overlapping PCR
strategy . Then the liver cells were transfected with constructs N and M, respectively. At 24 h after transfection, the
cells were subjected to hypoxia (1% 0,) to mimic the hypoxic environment caused by bum for 12 h. The samples
were harvested and the determination of the reporter gene luciferase activity and pSV-{-galactosidase activity was per-
formed. Results Constructs N and M were successfully constructed and the liver cells were successfully transfected
with construct N or construct M. Hypoxia induced more enhanced luciferase activity of constructs N and M as com-
pared with the control ( P <0.05). When construct N was cotransfected with p(HA)HIF-1, the expression of the re-
porter gene increased by 16 folds (P <0.05), but when construct M was cotransfected with p( HA)HIF-1, no differ-
ence in the expression was found as compared with transfection with construct M alone ( P <0.05). Conclusion  HIF-
| binding site of HRE may play an important role in the hypoxia-induced GLUT-1 mRNA expression in rat liver cells.

Key words: hypoxia; glucose transporter 1; glucose metabolism; hypoxia inducible factor-1
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Relative lucilense
intensity ( % 10°)
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4374531 27817
2 332.20 £265.50
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+ H: Construct M+ pCHA)HIF-1¢DNA; N+ H: Construet N+ pCHA) HIF-1¢DNA
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activity (mU) intensity
Control 0.141 6+0.0356 77 985.06+ 9 914.00
M 0.0477+0.0125 Bl 646.16+ 5 843.6
N 0.024 B+0.010 5 101 039.00 + 13 908.8
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N+H 0.0123+0.002 2 11 566,02 + 12 2063
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