Bk 0827

Na' A A BEHAR L 7 N A RE 3 DB 7 v AR A LT
RN~ ROy T BRETEO B

L mas, Rk EE

IR EER e A FEbe

B E [HN] SEEDOEAN AMPERLIF T /VIRINOFHIC SNFL Bi#xJ— (SnRK) 77 7 —IZ& T
% CBL fi &% 7 —+ (CIPK/SnRK3) 73 B 72 # & & L T\ 5, CBL-CIPK A &1 Ca®* {RAFANTIE M L LA RoiE
fafEizd 2 Na'/H® 22l it (R 36 L O AN RSB MR G R 12 U b L THEAR RIZHEIGL TODH T ENTIA X
T R F DU S TR (s08) Z2 FHVNZHF 2D RS TS, CBL, CIPK (T3 DT AV 7 +— LHMELEL , PR E
BB BLOTE L 3 DA A s e & N B> T AABRIIBEREIC DUV TR RIS 03 %\, £ 2 Th~MIk
1% CBL, CIPK D& T A7 4 —LDOFRBL T a7 7 A LA REZ DN 375 BB THE R RT-PCR g (b
HIFEL G0 T CBL, CIPK O E R RN B L2 " VE L~V TRIT LT,

[#EHBs L O0U5:] MIBASE (http://www.kazusa.or.jp/jsol/microtom/indexj.html) 7>5 <~ CBL, CIPK 7E 17 fgEffi 35
FORR A IRE R B K 7B AR ER L, o TR BT T A~ —% 3% 3L 72, h~ho CBLA4/SOS3 FErZ Dl
ks RS BRI 2 a PR ELPT-SICBLA/SOS3 U - HilA 2Bk LT-, A% HR, 2, 3, R L UK
RO A TR 7=, B 05y 1 0 ATV PR 55 38 KOS 43 2R 3L L 7=, b0kl CBL, CIPK
B RO A L) Ty M IOFRIT LT,

[FERBIOELR] bR CIERRREI TS CIPK 43 T-Hi% RT-PCR IZLVFH~72L25 SICIPK2MRNA 237E T
B, OB TR DI T LR HEN e o7z, Hi-0347 CIPK Hilkz VWA L/ 7 ay T
1357 7840 50 kDa D TR 7 LS E TR E I, SOITHERRE OO BRHZHT THL CIPK LR E A AT DT 7 T L h3ii
<HHENTZ, A7 2y N CIE CIPK IIAED B 2312, CBL IXEED M /TS L, EH5G Al AL/ IT RS
Aiginotz, —45, RT-PCR fEHT CIFHEAR AMMEIC B 53225 2 535 SICBLA/SOS3 3R THFEELL | SICBLL, 2,
10 [ THEDIIA AR CHBIL Tz, HT SICBL4A/SOS3 FLikz F oA /7 vy NCIXEES T4y -5 30 kDa D7 F /LA
R SHL, AR RIZIDEEINL 72, 2 ETIZ CIPK [FARCHEIZ R0 GRS JONKIME Na'/H" 23 Higiss (A<
K" v RV OFEICEE @& L WD EAVREN TS, EFEDLIIIZ SICIPK2 b~ hDOFEZRE | FRIZ#H TR
FELTWAHIET, oD CIPK 2 FREICITERES N TOARN = — 2725 Th D, ZIVETIC CIPK DL AKAy AL
AMMEZ B 5L TWHZEND SICIPK2 3B TERREDIRFE VB Dk oL O BN &b 720 Rz R IS AR 1
B5-L CWD ATREMEAVRIES U7, E72 SOS3 1 CBL B sy D) HARFITHE AR AR AR A MM BB/ 5y C
B%, FIHAN AR A N AT AD =X LD Eix, TIXUIRTRE AN R[S A EXEZ BB T
WD, LIZH o THERHT THBLOARMEE D CBL 431, il 2 1L SISOS3 DI~V %] B LT il %tk 4524 T,
HEARV ARSI Z TR AR AT O [\ 2N AT REME DS IRR H D,

1. IREM WHIL TS, T T, AR A AKIE/ 8 DEREA

M RDOBRHEAN BV TR AKCE A Ca? 44 R ASDBIS AT =X LB T, 2B b,
VERINTAZETREOH KA BT HENIAH DN Ry AT NN SAN - e -y el DR QLAY NS
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DHILILVTND, 77 Ul (ABA) ITIGE LT KE A

T R OIEMLE LALLM D ABA
EHMEAL 7 27 A% —F (ABA-Activated Protein kinase,
AAPK) 23385-LC\ 5 (Li and Assmann, 1996; Mori and

Muto, 1997) ., AAPK 3RO FEARHHE ST T fB#<

SNF1 & —EB L@ FREZ R 372450 (Li et al., 2000)
B & KB D7 ) T3> SNFL 7RE1 2 &G T HMF
EL ., ARV A RERRERFTHEEL THDZENHL

NETp o TETZ, ZHUSHEY) SNFL AT (SnRK) 11582

RFBICTEIK SNRKL & SnRK2 DXHIZHLME - HE AR A

ABA |25 SnRK2, H/by==2—Ur B4y CBL &

f&A 7% SnRK3/CIPK (Fig. 1) D =2DH% 7773 —(Z

FD, B RDOAR A ISEME SNFL B - — &

SISNRK2C A3 F2hs BAIZ R BL 952 &% 2005 -5 L

P AT AP IR RS 2 IR WTEREL

(Tomikubo et al., 2007)

SNRK3 |ZJ& 3% CBL-CIPK # & 1K1% Ca®* {RTFHIICIE
PEAL U I A cdh D Na'HT 23 Bt R s L O
AN RSBV B R 72 g b U THRA R R 2
JELTWDIEN T A X R F OIS MEZE FAR (sos)
Z BB REN TV, CBL, CIPKIZIZZL DT
AV T H—LBFEL 20 B R R BLOTE ML T 51
AU IR E BN RIS CTRY, AFREIC OV TE

PRI SN\, T2 Th=MIB W THAARIZ LD
HESNDREOREE LA ZSIEEZTHAN A7
DGy THEEZ DN LT, @ N~ o 1B A
H459 952 CTCBL BLOCIPK [THEARL AL 7 F /[
DLE—EMBE T ShD, EZTh=MIBITS
CBL-CIPK & RDHREZ BN T 5 H B THafZ b
B FIEICED b~ MR IZ31T 5 CBL 3L CIPK %
VRTBEVAVERITUTZ, ETEE &) RT-PCR 128D
PRERERARELT D~ CIPK 2 A HEE L T2,

2. ARAE

h=h EST 7 —4~X—2Z MIBASE (http://www.kazusa.
or.jp/jsol/microtom/index;j.html) 2>% CBL 3L X CIPK Dk
~MRERZBRAIEIS AR L, CBL, CIPK AEr s fE
B LA AR BER BN 8 n F 2K L, 5
FHERFR) T T A~ —% G L7 (Table 1), h~k Micro
-Tom DAEE 1 LU AR ZALBRL 7-FEM 1475 SDS-
7 x/—/L— LICHEIZEYh—2/L RNA it L7, b~
I Micro-Tom h—%4/L RNA 75 M-MLV Wiz 5R %
(TaKaRa) & KOD plus DNA 7RV A7 —¥ (TOYOBO) % f
WTh<h® CBL LW CIPK FRERTZ70—=T L
77

CBL RERZ DR, AR 27 F U b BB %

A B Za—1) vBHE /7 H (CBL)

ELVES R T 2]
caL1,CBL415083,CBL5,CBL9; B A R A

CBL2,CBL3, CBL6, [rema | [ranal | nanal | nana]

CBL7,CBL8,CBL10

EF-hand: calcium binding motif

B. CBL f&& 7071 »%+—+(CIPK)

AtCIPK1 - 25,

SOS2(CIPK24) |

F+— R w2| yFH;E .
T T II-

CBLs

> 04 X4 X+ (CIPK3)
4 #(0sCK1)

I/ kr2(PsCIPK)

f3:314 it NAF PP2C
n—7

FALL Fiqgw #e
FAA

C. CBLs 5 L UCIPKsDFEIRZE)

B2, 15X LR, ABANLEE (KB kL
=P CBL, CIPKmRNAASEE - EB 2N 3

Fig. 1. Structures and regulation mechanismof CBL-CIPK/SnRK3. (A) CBLs bind calcium, (B) CIPKSs associate to CBL on
their COOH-terminus. (C) CBLs and CIPKs are induced by various stresses and ABA.
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Table 1. Primers used for RT-PCR analysis and cloning of SICBLs and SICIPKs

Forward primers

Reverse primers

SICIPK1 (Contig20886) 5- GATGGATCCTTGGAAAGTGATGATCACGTC- 3
SICIPK2 (Contig20640) 5- AAAGGATCCGAGTCTAGAAACACGGTAACC -3'
SICIPK8 (Contig22116) 5- GAAGGATCCAACGAGCAATGTGACAATGCG -3
SICIPK24 (AJ717348) 5- TACGGATCCGTTAAAGCTAAAGCAGATGAA -3'
SICBL1 (Contig8940) 5- CTCGGATCCATGGGCTGCTTTAATTCTAAG -3'
SICBL2 (Contig7486) 5- GACGGATCCATGCTGCAGTGCTTAGGTTCT -3'
SICBL10 (Contig4835) 5-TACGGATCCATGGATTCCACTCGAAATTCT -3'
SISOS3 (contig18692) 5- CCCTCTCTTCTAAAGAATATGACCCTTCC -3
SOS1 (TC179261, DFCI) 5- GCGGGATCCCTATCAGGCAGGGGTCTCCAG -3
SIPP2C (Contig8155) 5-ATCTAGAAATGGAAGAGATGTCTCCAGCTGTTG-3

ubiquitin (Contig18367) 5-ACGTGGATCCATGCAAATCTTTGTGAAGAC-3

5-AATGTCGACGCTATCACAACAAACAGTAGG -3'
5-CATGTCGACACGATTAGCTGGCTGCTCGCC -3'
5- AAAGTCGACTCTCTTTCTACTCCTTGCTTT -3'
5- ATCTGTCGACGCGAGTCCTTGTCCTAAGCA -3'
5- ATGGTCGACATTTTCCTAGTGTTATGTAGC -3'
5- ATGGTCGACTATGTTCATGGAATCATAATT -3'
5- TTAGTCGACAACTTGTCACAACAAATGGAT -3'
5- GCTAAAAGCTTGAGTCTAGACTTCCG -3'

5- CTGCCAT GGATGTTTTATCTTCCTCTGCG -3
5-TCAGCTCTAACTTTTGCTTTTGAACTTCCT-3
5-AAAGTCGACTAACCACCACGGAGACGGAGG-3

EZ LTV V% CBL/SOS3 D~ MRE 112 % pQE9 74—

(ZHHARA Fx Hisx6 # 7 il & b~ CBL/SOS3 & F Bk L |

ZHEPUREL THi-b~b SOS3 HilkZ1EmkLT-, Hiiko
RN RRRE T DT T NS T H L S-hT AT =
Z—E (GST) fi 5 CBL A7 # §- 572612 pGEXAT-1 X~
4 —|Zh~<h CBL1, CBL2, CBL10 Z/n—=71LTC, %
AIVENGST A2 R EERBUER LT, Flo~ /L h—
AfEG s 378 (MBP) @il G2 & M~ b CIPK Zf#ax (4
B RYFELUCOREL U, ZhEUREL Thi-
7" CIPK k& h~h CIPK EDAR RO Z MR L T2,
~b Micro-Tom RO, > = —hBIOEE, fB, K3
MO L2 Rk e SDS-RY T 7V T IR EA
PkEID% . PVDF IZERE L 7=, RIZ CBL LU CIPK
R 5722 Pt-h~h SOS3 KA HLifLig ., Hi
-VUCIPK1 FrE D HiiMiE %2 —RPUk, 2L T
THE~YLA LT — A (HRP) R HLT U 196G By
PRz “IRBUALL CTA L 7 ay b efT0, HH CCD %
/NFE S HH 4 1 (FluorChem, Alphalnnotech) % F T
Enhanced Chemi-Luminescence (ECL) iEIZX LT,
M MEMEOIEA 2 R, 2, B EBLORBARED
FARE I R A BRI T2, E7-3E L AE O FA R H i %
D (100k x @) L CRIEMEE 3 B L O~ A7 my — A
SETREILTz, 2 b0 EHZRIF S CBL 38X TN CIPK
WA ST DIFIERE AL T By MCEOfRIT LT, &5
ICE MR DL 724 RNA. M-MLV R B %3 &
GoTaq Green Master DNA KU A7 —E% -k (Promega) &

BRI ~—52H O CEERERN RT-PCR 12X
D, CBL BXUCIPK -4 FFED mRNA FR L~ L %fif
Wriv=,

3. IRHER

BHD CIPK 5y RO MBI D8 E R AR
TuZyA)NER<h CIPK TAY 7 5 —L% X B CTEDHH
BT T~ —% W THERER RT-PCRIZEVAEITL-
£ZA SICIPK2 @ mRNA 2 ETEEEIRIL, FHEX,
B, 2 RETORIAL L BERNZ RSN
(Fig. 2B) , F/2HEIGE S ABA INEIZE G- LTnbH e
NEISI TSI A XF XS CIPK, AtCIPKL DARERS
EEZ 5D SICIPKL 1T b~ MEMIADZ 2 E CILLBAE
IR B ST (Fig. 2A), O Na'/H" 22
EREIEMLTHZET Nat A4 PEHESRED TR RS
595 S0S2 AEnr &z Hivs SICIPK24 (Fig. 2C) &
FEREARI D SICIPK8 (Fig. 2D) I3~ MEMIADAEE T
BV BN E2 S 7=, SOS3/CBL4A F5 L Y SOS2/
CIPK24 & Tt ChillfElixis Na'/H" A2 ik & SOS1 7
M~ hARERZ SISOSL (FHEM AR AR THRELL TV 7z (Fig.
2E), > A XFXF CIPK OHFZEIZIHWTHEED CIPK
TAY T — LHRRHEE HALRE CTHBIL T K Fr
FNOY A E ST U CIR TR A FRETIL TODHZER
FNIHIVTUWDA, SICIPK2 DEHICIESRE TR YIS
B14% CIPK/SNRK3 <° SnRK2 OBl TF/= ST
720,
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A SICIPK1

Se Ro St ML YL FL YF MF gycles

27

30

33

C SICIPKS8

B SICIPK2
Se Ro St ML YL FL YF MF cycles

D SISOSs2

Se Ro St ML YL FL YF MF cycles Se Ro St ML YL FL YF MFcycles

E SISOS1

Se Ro St ML YL FL YF MF cycles

25
28

31

Fig. 2. Expression profiles of tomato CIPK homologs in various organs of tomato plant. Apparent expression levels of
mRNAs of SICIPK1(A), SICIPK2(B), SICIPK8(C), SISOS2(D) and SISOS1(E) in various organs are shown by signals of
PCR products at sets of 25-31 cycles and 27-33 cycles. Semi-quantitative RT-PCR was carried out at indicated humbers of

thermal cycles and with cDNA prepared from various organs and sets of specific primers for detection of tomato CIPK

homologs and SISOS1.

ZZCiba B AR RBICHE BT S SICIPK2 FHL T,
CIPK LAH AN T D01 70 T DOFEBIL ~ V2t LTz,
7 CIPK OFFIN - CThi AN ==2— B 1
CBL DOZR'E R A3 BlAE RT-PCR ([ZXViEHTLT=,
CIPK24/S0S2 L3L[FLC Na'/H" 2 fadifiiksg SOS1 %%
YL 322 THARNCAMMMEICE 535252015
SICBL4/SOS3 (X ¥ CTHBLA M S 417- (Fig. 3A) .
SICBL1 LU SICBL2 [T HEIZ bbig i<, fETHIVIEEL
DMBERSIUTZAY SISOS3 L0IEZ D2 LAE TlansoT-
(Fig. 2A), F7= SISOS3 DIFHLL~/LIEHE, FIBLOFE
(AR TIRITB W TR B FBLL ~L 3 Eh o7z (data not
shown), —J5, SICBL10 (3HELIECHRIUIAEIT AL
73572 (Fig. 3A), W<OMND CIPK T AV 74— LK
SNRK2 43 T-LHHEAER LT, BV kIizdY CIPK {5
EREICREIL T 7 o By 7V OFRENC B 535
ZEDIBIVTNDZ G ) bl 2C DOR~h
RETS SIPP2C DI T LIRREICHEL AL TR
B EIT AL o72 (Fig. 3B) ., FLIEIZBITD
SICIPK2 DFEHLL~LT Fig. 1 ERIERIZIEIZIB VTRV

ZEMRENT (Fig. 2B)

ZDIDNTM OB Fr RAYICHBLT 5 CIPK 431
DIFFENRALIN -T2 LG SHIZH T E L ~L
TORE CBL-CIPK B & 7B OIE RTEIZ DU
CROFERNAENT D72, Hi-P5 CIPK Hifk%
AL Ty N ToT, EFTIEUDITH-H5 CIPK 1
& (Imamura et al., 2008) L~k CIPK Z /"7 E DA
K FAME IOV THRILTZ, GST @A h~h CIPK2 385,
FERLC, i-Y4 CIPK HilkE WA b/ 7 vy b
1To7c&Z A, CBB YetallRlUt A XDNL BB 22 7
ST FNADRBEHENTZZEND, Hi-TP5 CIPK HUED K
~h® CIPK DRI WA ZENRFHETHHZENREI
72 (Fig. 3A) . £7=ZDHt-¥77 CIPK Hiikza IV TA L/
Tuay N To TChwh, 57 XAX Ty ABIW
A RXF AT OREW R HIR O 50 kDa @ CIPK B
KRG E B TEDZEDIREI TS (Imamura et al.,
2008)

M DOFERECIITD CIPK B2 G oA L) T
2y NIRRT L 72 &2 A, 9 BAE T 1849 50 kDa D 5f
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A
SISOS3

SICBL1 SICBL2 SICBL10

1 cycles

SIPP2C SICIPK2

SlUbquitin

L F L F

Fig. 3. Expression profiles of tomato CBL homologs,
SICIPK2, tomato PP2C and ubiquitin in leaf (L) and flower
(F) of tomato plant. Apparent expression levels of MRNAs
of tomato CBLs (upper), and SICIPK2, tomato PP2C and
ubiquitin (lower) in are shown by signals of PCR products
at a set of 27 and 30 cycles. Semi-quantitative RT-PCR was
carried out at indicated numbers of thermal cycles and with
cDNA prepared from leaf and flower and sets of specific
primers for detection of tomato CBL homologs, SICIPK2,
tomato PP2C and SISOSL1.

A B

MBP-
MBP  gicipk2

20,000xg supernatanat

W7 VDRI S, BEE A 2 1ITH[RITL 50 kDa D
7RSI (Fig. 4A), SHIZIERREDIHED
B2 CIPK B2 X E D3 BLT D3 H IR~ 5
eIl r eF W, THEEREL AL T ry b
{To7222% CIPK BE#Z 7B I3 ieb < S
NWie, FTRBELIEO AT EMEE e~ A 71y — L 55 % H
WAL 7 By NI EY CIPK (T3 IC~ A7 a2 — A3
FETHIENREINT,

f5EV N THL SICBLA/SOS3 Hifk A oA L /7y MK
Wi~k CBL BHEX . IEDOFN a2 oT, £T4
[BI/ERR L7-H1-SISOS3 HLik D A8 2R Bk A E T 572D
\Zh~h CBL Bi##&<27E D5 SICBLL, SICBL2,
SICBL10 (ZOWCI NEF A S hTU AT 2T —8
(GST) BL® GST @hAX L NV EEJBUEHL ., fURL
L CHIV 7= Hisx6 fill A SISOS3 &2 Hi-SISOS3 Hifkiz k
HAL) Ty atro7- (Fig. 5), TOFES., CBB Yufh
(Fig. 5, left) THARHZ R HH =415 GST X° GSTSICBL1, 2,
10 SIIHUARITAZE S ZE T, Hisx6SISOS3 42 /37'Y
LRV BN GE T HZEM RS (Fig. 5, right), 20
ZEDBHI-SISOS3 Hifkixh~h CBL B#i& L <7E D)
B, FFIT SISOS3/CBLA 43 filiz iy VRFE M CRET 75
ZEMPTRENT,

20,000xg supernatant
+ Triton X-100

K | 1" 1
Da 100 500 100 500 ng . 'se RoSt L FL FR'Se Ro St L FL FR
200
661 |
97— e o .
457 30+ ‘
F A
30

Fig. 4. Detection of immunologically CIPK-related proteins in various organs of tomato. Recombinant SICIK2 (A) and

protein extracts prepared from seedling, root, stem leaf, flower and fruit (B) were analyzed by immunaoblot with anti-CIPK

specific antibody and ECL kit. Recombinant protein of MBP-SICIPK and MBP were subjected to immunoblot by the

antibody using indicated amounts of proteins. The 10,000 x g soluble fractions were prepared from crude extracts of leaves

of each plants in the presence (right) or the absence (left) of 1% Triton X-100. Each 50 ug protein extracts per lane was
subjected to SDS-PAGE (10% acrylamide gels) and electroblotted to PVVDF membrane.
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RIZh~T CIPK BES L B L[AREIC, h~ RO
FOTEDOHIMH I 2% A=A L7 ey M2k SISOS3
BB D BB fRIT LT,

M RDED~ A1 — LNEFFIZFU VT SISOS3 DT
Ay 17 L [FIC 30 kDa DA A= 7 /L s g S,
AVAPEE IR SR T, —T7, HEERE DA
~A 7By — NESH FEPEE S O W T LIS it
-SISOS3 HiikE Az 795 30kDa Z > 7 E D 7 )V

~ o OH S O
v o
S &S
o~ é‘:«é'\o} _‘&)’ i@ A «6}&? Afg\ -\'5"9@
1) D G & & & &
& P EFE F pag FPEFSESFE
220
| 97
66
-—— 45
|30
o . +SISOS3
CBB staining Immunoblot

Fig. 5. Immunoblot of recombinant tomato CBLs by anti
SI-SOS3- antibody (left) CBB staining, (right) Immunoblot.
Recombinant proteins of tomato CBL1, CBL2, CBL10
were expressed as GST fusion proteins. Hisx6-SISOS3 was
expressed and used for raising the antibody.

AQG':' & B i? -i?
$§ 55 s 8
§F & IE S S
& § S
IS S o & o

-— = 4SISOS3 — L& SISOS3
-
—_— — __J
leaf  flower leaf fruit

Fig. 6. Immunoblot of extracts of leaf and flower by anti
SI-SOS3- antibody (A) Immunaoblot of soluble fraction and
microsomal fraction of leaf and flower, (B) Immunoblot of
extract leaf and flower of tomato plant treated by salt stress.

RS2 o7z (Fig. 6A), IRIZ, AR 2L 2 L7
Ytr D SISOS3 2 "B DB A L) T 1y ML iR
Hrife, 2 b — L B L O AN RAVER% LTz N~ MEY)
ROHER JOYED DB 3 2 F L T2 /7 my ks
EATHT-IZ, BB T 30kDa O SISOS3 o/ B %
IRT A FET T T AT AN AR I BREE (2 L 7=
(Fig. 6B), —J7, 1Eas B OHE v ha—/L L AR X
ALERDOWT U T 30 kDa Zo70EDT 7 F ik
B hoT,

4.F 8

ZNETIZ CIPK [THEARL AR T 7V PRI L
72 Ca®* > 7 F NV EN LTRSS ORI JRFEL <
Na" A4 PO K A BIABIZ B G5 A4 7
VAR—Z —OFEN EE &AL TWDHIENRIN
TW5, A [Hl, SICIPK2 @ mRNA (Fig. 2) 31T CIPK #
YR (Fig. 4) B~ hOIEZRE CHEFIZHEIL T
2RI CIPK R EAHUAZ -V THIZERE IZ CIPK #
VORI MRBIL CNDZENIRENTZ, ZOEREILE
i1 SICIPK2 D383t o> CIPK 2y FFRIZiTi S <
UVRW = — 72 TBY | SICIPK2 B TERSE  Fr#ER
FJOTER R B RO 72 W B i A RE O RRER I B 5L T D
ATREMEASRIR ST, TEK O R BGBTFRIC I WO THRVEL
BRI E A ST AT I B R0 a i & e T
FETDZENHLITCND, £7o LEA 2L G040 s
BB a7 2 R PEDORBILTREY, ZbAER
DOFEMPEIC B B L TWAZ e RIS TWS, 2k
TEILTAENT 1T D1 B B R R P | 2 B 5 &
PRI BEOERERBIAE DO AN = AL oW TRIEE
AMEBLNTEN TV o7, HFRICHITD
SICIPK2 OREREITWEDEZARIATH LA, ZIVETIT
WEIIN TV CIPK DREEED <D KF A4 Na™ A
T DEEARDOTIE . I LA SR G K DV
VIRAEAITL T ABA BRI B B3 D H LR
T TN FEL T ERREN TS, LTz »> T
SICIPK2 HLAEZRE - #IC BV T7 Y o O (A%
L7720, AR RSB MR BN 1OV Wbz L THE
FyRF L) LEA 20 R0 B a7 2 DR BLE
HEAERIMRHE SO A D AR L A2 B - LTS RTBEME NS
2 HID,
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5. §%NDFE

MRSV T, PR ARIKIRA N AT R 5K
B R B ROABEZRET LI, ~ A /LVRRER
BEARL ATHIEM A Fa/a Ll 25 28T, INEK
TR REECDZENMEER>TWD, LT3 oT
RIS B4 D SICIPK2 739 LT AR RBEE FC
DIE LR E AN AT PSSR 5L TndEF il
SICIPK2 DRERESZE LR BIL ~ LD EFICEY R
L ARV hO BN AR 20 b L, Fi-
Alal AR ATEIZ B G2 SOS3 D~ hRERT D
MRNA JEB L2 7B 384 RT-PCR(Fig. 3) LARF5EHY
PUA (Fig. 5) ICXORITLIZEZ A, ZEIZHU T SOS3 #v
PRIEDORBEIE AN AL DR A MBS0
XL, fETIE SOS3 DI BLITIZEA LR SN2 oTe
(Fig. 6), SOS3 I CBL B 5y F DI BT AR AR
HESR AR AMPEIC BB 0y T D, ET AR ATl
PECHLIARL A E AT =X LD ) _Eid, TIXUIRIRE
ARV ATES ] S22 2085 TS, LIZAd->T
TR THREDIRNEED CBL 41, #ilxiE SISOS3
DFBIL )Lz BT A 84228 T, AR
AN Z TIREE AR AT D [ -8 SE > ATRENE
DSHIRER D,

X ®k
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Summary

Floral and reproductive organs are relatively sensitive to biotic and abiotoic stresses compared with vegetative
organs. Calcineulin B-Like molecule (CBL) Interacting Protein Kinase (CIPK) has appeared to be involved in
aquiring tolerance and acclimation under environmental stress such as salinity, drought and chilling. To examine
whether CIPK functions in reproductive organ-specific stress signaling, expression profiles of Calcineurin B-Like
molecule (CBL) Interacting Protein Kinases (CIPK) were analyzed by semi-quantitative RT-PCR with a set of
CIPK homolog specific primers. SICIPK2 has been identified as a floral organ-specific CIPK in tomato
Micro-Tom. Furthermore, an anti-CIPK specific antibody cross-reacted to a CIPK-related polypeptide at a
significant level in flower particularly, in stamen, to the recombinant protein of the flower specific CIPK, SICIPK2.
The flower specific CIPK is tightly associated with the microsomal fractions. A specific antibody was raised
against tomato SOS3 homolog which is possibly involved in salt tolerance. The anti-SISOS3 antibody
cross-reacted to a 30-kDa polypeptide in leaf but not in flower. Protein level of SISOS3 in leaf increased when
tomato plant was subjected to salt stress. SISOS3 appeared to bind to microsomal fraction of leaf as same as
tomato CIPK. The present data suggests that the flower-specific CIPK, SICIPK2, is involved in calcium
signaling and stress tolerance in stamen and pollen in tomato and that tomato SOS3 possibly regulating salt stress

signaling function in leaf but not in flower.
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