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[ Abstract] Objective To observe the effects of hypoxia and hypoxia inducible factor 1o.( HIF-1o.) on the activity of a
disintegrin and metalloproteinase with thrombospondin motifs ( ADAMTS ) -4 and -5 promoter in the nucleus pulposus cells
explor the molecular mechanism of intervertebral disc degeneration. Methods Western blotting and PCR were used to
detect the expression of ADAMTS-4 and -5 in the nucleus pulposus cells in normoxia and hypoxia environments in vitro.
The ADAMTS-4 and -5 promoters were sequenced, and the binding sites for the presence of HIF-1a were analyzed using
JASPAR database. HIF-1a, PGL3-ADAMTS-4 and -5 plasmids were transfected into rat nucleus pulposus cells, and the
tm

effect of regulation of HIF-1a on ADAMTS-4 and -5 promoter were analyzed by Dual-Luciferase
Results The results of Western blotting and PCR showed that the expression of ADAMTS-4 and -5 in nucleus pulposus cells

Reporter Assay System.

was suppressed by hypoxia at protein level and mRNA level, respectively. Using JASPAR software analysis, we found that the
ADAMTS-4 promoter may contain 1 HIF-1a binding site, and the ADAMTS-5 promoter may contain 2 HIF-1a binding sites.
Dual-Luciferase™ Reporter Assay System showed that overexpression of HIF-1a could significantly inhibit the transcriptions of
ADAMTS-4 and -5. Conclusion Hypoxia may suppress the expression of ADAMTS-4 and -5 by HIF-1a, which may help to
maintain the homeostasis of the intervertebral disc and delay the occurrence of disc degeneration.
[ Key Words ] Aryl hydrocarbon receptor nuclear translocator; Metalloproteases; Cell hypoxia; Spinal cord
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Fig. 1 Effect of hypoxia on ADAMTS-4 and ADAMTS-S protein expression in nucleus pulposus cells by Western blotting
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Fig. 2 Effect of hypoxia on ADAMTS-4 and ADAMTS-5 mRNA expression in nucleus pulposus cells by PCR
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Fig. 3 Effect of hypoxia on promoter activity of ADAMTS-4 and ADAMTS-5 in nucleus pulposus cells by
dual luciferase reporter assay system
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dual luciferase reporter assay system
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