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(1) Bz BEHELIZHHHL D T PCaP2 13, AREERZ 321 CHIBERE SRS &5 Ca¥ f a2 /X7 THY, PCaP2 D N
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BARD PCaP2 ITHE AL, [FIFFICAS AL T D PtdInsP 25 0F8fEL | (UG EI T T2 DET L ARE L,

(2) PCaP2 Z i P EL L 7= DMt Z REEL 72 £ 25, NaCl % 80 mM &5V NE 100 mM & Tebs il CREFEL 72424,
B AERRIC AT O RS BRI I SR W R AR LTS, 97005, PCaP2 O REIFEBLL, FEFRFZ BT HHAR 2
it s 2,

(3) #ea~D Na™ BUAI A TR/ —HINI K Z HDIE H-E' k27 72— (H'-PPase) L&At H-ATPase Téb,
H'-PPase |21 I & 1 BUMBFAET D, 2T, WTNBEIETO Na™ BIARIZEE CHANEMRFLIZ, ZOREHR, 1T
BNIT VR RTEL . ZOX S B &IE T B (IR O 0.2% LU ThaHZEEMLMNIILIZ, 37205, il
DIHHENEZFR U D5 G, 1A H -PPase DA% B E T AL R W& EBIICHLINI LT,
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(Kato et al., 2010b) , F7ebo bl RfE (Fr ILIKHE) TIE,
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B G B Moorella I #L
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NHOEEFEN H Tid7e< Na' ZREEhEET 5 D A
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7235 WA IR AANE fR7ED H-PPase (V-PPase) (/]
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V-PPase % 1 Uf#3E, fihd 11 AUEER L QD THRLE 1T A
X7 EERAE 20 | Rl — AT CH R — BRI
30% FREETHD, 1 BUTTEMEFRBUI VD AAA 2 HR
T5, —fEAICIZ30 mM LLEDO K fE7E FCaIEMEE %
Y5, — 05 1 BRI LA CTHIEED -
HBRAEU 2N, AWFFE T, Mt IZBd9>25 H -PPase &
LC V-PPase, 9725 1 % H'-PPase DA% & E 91Ut
BV HDWVI TG EE T ~ENORFZED T,
HARNIZIZ, LT Offa4 1572 (Segami ef al. 2010, Plant
Cell Physiol., 51: 1350-1360) ,

(1) aAXFRFIE, 1L T 4tVHPI, 1 (AGI locus
ID, Atlgl5690) . I1 %LU T AtVHP2;1(At1g78920) K& TN
AtVHP2;2 (Atlgl6780) FAEL . Wb EInFLL T
FOLL T3,

(2) T AUEESEIE 100 mM D F R 2F4E T CIIEPER -
W25, NAIEESR T 90% DIEVEA TSR H 2L TX,
| Rl i el = RN ] B X VAT =/

(3) 1 AT JRBAEL , T AT L3 @ R E S
%o ARHFIECTIX I L M7 FIETH T ST
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TG DJAEZRE LT BERROfRaat s~ 78
GFP 5% H'-PPase DFEBUZ LD ERT K (Mitsuda et
al. 2001, FEBS Lett., 488: 2-33) . & NIMHWA N TT 1T
2 E DT T A — LMENT (Dunkley et al. 2006, Proc.
Natl. Acad. Sci. USA, 103: 6518-6523) DfE R L —EL
77

(4)1 L 11 # o> H'-PPase | ZH AR HUAZTRBLL | K
BIL7- H'-PPase ZAZHERE S L LC 1 & 11 A H'-PPase
DHRTE B W OB, R LI E &
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BILA _TEREBRL DN, 20T, 1 BEREO
0.2% LLFCTHAHZLEZALINI LT, LIz T, &fkEL
TOFFG B3O TR IR TOF MY bAoA F o HHE
I EERL T BT L 72,

A% 18 H -PPase D\ MTE DB RIEESE A 1501
TR COMENEIZ SOV TR A D 72\,

E 2

FARAIE ANV IV s A = 2052 R R ARS8 Rk
X0 BT A 2 MR ERICEGR T e Z LN TE DL
ZHAGRRL, L BT,
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Summary

In salinity soils, plant growth is severely suppressed due to water potential reduction, cellular dehydration,
and ion toxicity. However, many plants survive or even thrive at high salt levels. Salt tolerant plants can
synthesize compatible solute, exclude salt, compartmentation of excess ions in the cytoplasm into vacuoles, and
suppress influx of salt ions. In addition to these biochemical mechanisms, we found that a novel signal
transducing protein, PCaP2, is involved in response to salt stress. We revealed the following points.

(1) PCaP2 has an ability to bind phosphatidylinositol phosphates (PtdInsPs) and Ca*'/calmodulin (Ca'/CaM)
complex, which are involved in signal transduction. Under normal conditions, PCaP2 masks the physiological
function of PtdInsPs. Under stress conditions, the free Ca®>" concentration in the cytoplasm increases and the
formation of Ca*’/CaM complex is stimulated. When the Ca**/CaM complex binds PCaP2, PCaP2 releases
PtdInsPs. The released PtdInsPs and its hydrolysis products, PI; and diacylglycerol, might activate specific ion
channels and protein kinase C. We revealed the first half reaction by the in vitro experiments using recombinant
PCaP2 and its mutant forms.

(2) Arabidopsis thaliana lines over-expressing PCaP2 showed good germination rate more than 80% even in
80 mM NaCl, although the rate of wild type seeds was less than 50%. Probably PCaP2 works as a suppressor
element under salt stress to maintain the integrity of plants. However, over-expression of PCaP2 causes
unbalance of the PCaP2. Under the conditions, plants overexprssing PCaP2 might grow without a break.

(3) Vacuolar accumulation of Na' depends on the Na'/H exchanger and vacuolar proton pumps,
H'-pyrophosphatase (H'-PPase) and H'-ATPase. A. thaliana has three genes for H'-PPase; one belongs to the
type I and the others to the type II.  We clarified that the type II H'-PPases are localized in the Golgi membrane
and their protein amount account for only less than 0.2% of that of the type I (vacuolar type enzyme). Thus, the

contribution of type II enzyme is negligible for understanding salt tolerance in plants.
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