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Calcium/Calcineurin Signal Transduction Pathway in Saccharomyces cerevisiae

Zhao Yunying, Jiang Linghuo*
(The Key Laboratory of Industrial Biotechnology of the Ministry of Educatio and the National Engineering Laboratory for Cereal
Fermentation Technology, School of Biotechnology, Jiangnan University, Wuxi 214122, China)

Abstract In the yeast Saccharomyces cerevisiae, Ca*" signaling mediated by the Ca*/calmodulin depen-
dent phosphatase, calcineurin, is required for survival during environmental stress. In the response to mating phero-
mone, salt and other environmental stresses, Ca*" normally enters the cytosol of yeast cells through two unknown
transporters X and M or the Ca®* channel, which is composed of Cchl and Mid1. One role of the phosphatase under
these conditions is to dephosphorylate the transcription factor Crzl in the cytosol. Dephosphorylated Crz1 rapidly
translocates from the cytosol to the nucleus, where Crzl activates the transcription of target genes including the
vacuolar pump gene PMC1 and the ER/Golgi calcium pump gene PMR 1. Together with the vacuolar Ca**/H* Vex1,
Pmcl and Pmrl act to maintain the normal physiological calcium concentration between 50~200 nmol/L. This re-
view addresses the recent research progress in the study of the yeast Ca*/calcineurin signaling pathway.
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Fig.1 Calcium homeostasis system in Saccharomyces cerevisiae (modified from reference [24])
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Yve LA PR i B IS 9 2k o Yve ] =M 17 Ca % A2 (tran-
sient) i AR AN 77 B ZhCa®*, {H 2 A S5 75 ZPmel B
Vex 1) Dfg. XEERBLBEY], Yvel H#(E# ] §E R
)51 R Ca W R TBUH K . Yvel i] e RS I
flBH B, thlon: Na's KORTH . X 2EPHE 74
i =B ik N RE % 45 40 i ST R 1B 08 ) DA K 8 2%
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F— M IECaT E I R EPATH EVex],
J&— P M H - AT Pasel®>3 V48 37 ) i HEAL 24 6
IR B I Ca> /H AT 4 B 1. Vex Vi 1 v DAB: 45 i i
T3 T A0 113, R PMC TRTPMR T 1) X3 K] 58 AR 1A 1)
AEAFRE ) AT DATE e G 1 B3 R I 1 1 Y WV R (CNB IV
g R v, G S ML A O ol TR N I e )k
KA LU BVex LG PRI B w@iBRPMCI. PMRI
ANVCXT =AHE D I R EEK A P PECa™ -ATPase, 7
Z PPCa* R AMJRFRIE AR S &, ok — AN EE

% Ca” iz i [ 1 5 AL AR b v] DL R PEAG FoAE 2
Y B Ca 47 R AS )30 % v 1 D k0=,

B2, TR RE A0 I N R B IR RSt 2
AN o AR, BLHEA T 40 M PR 4 55 N R T
Mid1/Cchl, A7 J- ¥ ERE IR B 1 2 40 i 5T (1 A8
HediyYvel, LLICZAS & 15 5 @ BRI
5325 Pmel Pmrl A HCa> /H A He 8L 1 Vex1 o
TEREAN B TR 5 AT, ZC/AIHENH
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Effectors U
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PRELIR FAR R, AR T BRI AR 4

( Crzl, Hphl,etal)

—
=3 Functions

—_—

Effectors

Black lines represent direct regulatory events and gray lines indicate potentially indirect regulatory events in calcineurin signaling.
[E2 Hsp90. Renl#03% %7% FE FiRE 5 B AR RN R i B & BUR R = B (IR 15 S % STk [84] 12 250)

Fig.2 Model of calcineurin regulation by Hsp90, Renl, and immunophilins to promote fungal pathogenesis

(modified from reference [84])
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