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Effects of hypoxia on smooth muscle a-actin, smooth
muscle 22a, smooth muscle myosin heavy chain genes
expression in rat aorta smooth muscle cells
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Angiogenesis and vascular cell proliferation are critical processes for tissue repair

after ischemia and vascular injury. In healthy vascular tissue, the fully differentiated



or mature SMCs proliferate at an extremely low rate. Hypoxia is an important
stimulus of smooth muscle cells (SMCs) proliferation and is found in vivo models of
atherosclerosis. SMCs modulate their phenotype between differentiated and
proliferative states in response to physiological and pathological stimuli.
Cytoskeletal proteins as reliable differentiation markers have allowed
characterization of the contractile versus the synthetic phenotype. These include SM
a-actin, SM22a, smooth muscle myosin heavy chain (SM-MHC). Myocardin is the
SAP family transcription factor functionally cooperated with serum response factor
(SRF). SRF is a ubiquitous transcription factor that binds as a homodimer to the DNA
sequence CC(A/T)6GG, known as a CArG box. Blocked SRF activity with a
dominant-negative SRF mutant has also shown to prevent expression of smooth
muscle (SM) contractile genes.

Given the previously defined role of SM a-actin, SM22a, SM-MHC in SMCs, we
postulated that SM a-actin, SM22a, SM-MHC genes expression of SMCs in culture
may be affected by hypoxia, and that under hypoxic conditions, these cells
proliferate at a higher rate. In this report, we observed that hypoxia induced SMCs
phenotype switch, from contractile to synthetic phenotype. Exposure to hypoxia
enhanced SMCs proliferation and suppressed expression of SM a-actin, SM22q,
SM-MHC mRNA. The myocardin mRNA and protein expression was not changed by
hypoxia. Using gel mobility shift assays, we demonstrated that association of
myocardin/SRF complex with CArG box was diminished by hypoxia. We conclude
that down-regulation of SMCs differentiation marker genes by hypoxia prevents
ternary complex formation via reduced the myocardin/SRF complex interaction with
CArG box.



