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Protein tyrosine kinase regulates α-amino-3-
hydroxy-5-methyl-4-isoxazolepropionic acid 
(AMPA) receptor trafficking induced by acute 
hypoxia in cultured brainstem neurons
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ABSTRACT. This study was performed to investigate the modulation 
effect of protein tyrosine kinase on postsynaptic a-amino-3-hydroxy-
5-methyl-4-isoxazolepropionic acid (AMPA) receptor trafficking 
induced by acute hypoxia in cultured brainstem neurons. The cultured 
neurons were exposed to 1% O2 and the expression of AMPA receptor 
subunit GluR2 on the cell surface was significantly increased, while 
total GluR2 was not markedly changed. Furthermore, the hypoxia-
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induced increase in GluR2 expression on the cell surface was partially 
blocked by the protein tyrosine kinase membrane-permeable inhibitor 
genistein. In contrast, both the protein tyrosine kinase agonist nerve 
growth factor and protein tyrosine phosphatase inhibitor vanadate 
promoted the hypoxia-induced increase of GluR2 expression on cell 
surface. Moreover, GluR2 could be phosphorylated by tyrosine under 
normoxia and hypoxia conditions in vitro on brainstem neurons, and 
tyrosine phosphorylation of GluR2 was significantly stronger under 
hypoxia conditions. Our results indicate that acute hypoxia induces 
the AMPA receptor subunit GluR2 to rapidly migrate to the cell 
membrane to modify the strength of the synapse. This study indicates 
that tyrosine phosphorylation of the receptor is an important pathway 
regulating the rapid migration of GluR2 in the postsynaptic domain 
induced by hypoxia.
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