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Effects of calcium on content of calmodulin, activity of caZ *-ATPase and their gene expressions in apple (Malus pumila Mill.) fruits

SUN Jing-wen, ZHOU Wei*, LIANG Guo-qing, WANG Xiu-bin*
Institute of Agricultural Resource and Regional Planning, CAAS/Ministry of Agriculture Key Laboratory of Crop Nutrition and Fertilization, Beijing 100081, China

Download: PDF (927KB) HTML 1KB Export: BibTeX or EndNote (RIS) Supporting Info

% PIRARWLE (0. 110 mmol/L CaCl, : 5 mmol/L EGTA) XN RESAEHES (CaM) FitHICaZ -ATPaseifit & IHLIEH %
RSN R VR S 70 B CaMAICa2  -ATPase kK, M 986 BPCRANENTSUE N IZIBFHE. 45 MR, STy oMM, nrwets b HE R R

Ca2* KCaM & RAERMAALIIL2 hikFI#ile: B M12 hRIHCaZ -ATPaself &M, SIACaME TIN5 #45LH24 hil X :

HUBECa2 -ATPase T IE B4 B I: B TBAIMNICa2 -ATPase I LM, MIWiPECa2™ it/ MEmAL a8 h i FIE. DyOkm ks b AR

KL, MESAETEE h3ERCaMFBE N IR iA R B E i 5412 h3tfCaZt-ATPase R ik 5 M, SCaM# it L Rlica2 *- SIS
ATPaseiF A fh 5, SCHmAb Il B B InCaMEFR &Ik, il Ca? *-ATPase bR IA R B4k, FIRBTSCk], 3 RAMT F Email Alert

DL T HECa2 Y HICaM & IEDL R CaMIE I3k 1, ATAMURBN (AL RS0 R HILBCa® T -ATPase RIBIININCaZ XMINRE, | ngg

LR T R C a? F-ATPase {1k I . Ca? -ATPase E ik i, iR Ca® ik T. e
KEW: B HHEE Ca2 +-ATPase JEHEIL FOERPCR R b I

Abstract: Effects of calcium on calmodulin (CaM) content, Ca2 *-ATPase activity and their gene expressions in apple v ET

(Malus pumila) fruits were investigated under the hydroponic condition with 0, 1, 10 mmol/L CaCl, and 5 mmol/L EGTA.
CaM and Ca? *-ATPase gene were isolated by homologous cloning and their expression patterns were analyzed by real—
time PCR. Addition of 10 mmo1/LCaCl,, to the culture solutions with 12 h exposure significantly increased soluble ca?™*
and CaM contents in apple fruits. With the CaM content increasing, plasma and tonoplast membrane caZ *-ATPase
activities were enhanced after 12 and 24 h Ca exposure respectively, resulting in the decrease in the soluble ca?™*
content after 48 h Ca exposure. In molecular level, the abundances of CaM and Ca? *- ATPase genes were up-regulated
after 6 h and 12 h Ca exposure, respectively, in accordance with change of the CaM content and plasma membrane caZ*-
ATPaseactivity. Addition of 5 mmo1l/L EGTA to the culture solutions induced up-regulated the expression of the CaM gene,
however, did not markedly change the expression of the Ca? *-ATPase gene. It was concluded that external calcium might
increase soluble Ca? * and CaM contents and the expression of the CaM gene to stimulate an intracellular ca?
*/calmodulin signaling system. Plasma and tonoplast membrane ca? *-ATPase are of major physiological importance to
expel ca?* from eukaryotic cells and to maintain overall ca? * homoeostasis by enhancing their activities and gene
expression.
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