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Ca” -CaM Pathway of Heat Shock Signal Transduction

ZHOU Rerr gang
(Institute of Genetics and Physiology, Hebei Academy of
Agriculture and Forestry Sciences, Shijiazhuang 050051, China)

Abstract Laboratory studies by the author showed the involvement of calcium and calciunractivated
calmodulin (Ca®*-CaM) in heat shock (HS) signal transduction. U sing Fluo-3/ AM and Laser Scanning Confo
cal Microscopy, it was found that the increase of intracellular free calcium ion concentration started within 1 min
after a 37 CHS in wheat. The levels of CaM mRNA and protein increased during HS at 37 C in the presence
of Ca®* . The expression of hsp26 and hsp70 genes, synthesis of heat shock proteins were upregulated by addr
tion of CaCl, and dowrregulated by the Ca’* chelator EGTA, the Ca™ channel blockers LaCl; and verapamil,
or the CaM antagonists W7, CPZ and TFP. T he acquired thermotolerance developed by HS at 37 ‘C was elimr
nated by treatment with EGT A, verapamil, CPZ and TFP. The temporal ex pression of the CaM 1- 2 gene, and
the hsp26 and hsp70 genes, demonstrated that CaM is located upstream in HS signal transduction, and Ca® is
the key factor turning on HS signal transduction pathway. The results obtained by gel mobility shift assay
demonstrated that Ca®* -CaM is involved in HS signal transduction by regulating DN A-binding activity of HS
transcription factor. Based on above findings, a new pathw ay, Ca*-CaM pathway of HS signal transduction,
was proposed.

Key words: Calcium ion; Calmodulin; Heat shock proteins; Heat shock transcription factor; Signal trans

duction
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