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Analysis of the signaling mechanisms that regulates brain stress responses through
protein tyrosine phosphorylation
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Forced swim stress induced tyrosine phosphorylation of SIRPa , a membrane
protein, in the brain of mice, and the lack of this molecule resulted in increased immobility of mice
during forced swim in water. We have published our findings suggesting that the tyrosine phosphorylation
of SIRPa in the brain primarily depended on the hypothermia induced by the immersion of mice in cold
water. We have also found multiple src family tyrosine kinases participated in the hyﬁothermia-de endent
phosphorylation of SIRPa . We found that forced swim stress also induced changes in the phosphorylation
level of other signaling molecules, CaMKIl, MEK, and CREB. Hypothermia is important for the change of the
phosphorylation of CaMKIl, but not for MEK and CREB. We also found that a protein phosphatase Shp2, a
down-stream signaling molecule of SIRPa , positively regulates tyrosine phosphorylation of SIRPa in the
brain, by the use of neuron-specific conditional Shp2 knockout mice.
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