REEFS 35 (0522)

F AR T IAE M~ R L fE Micro-Tom O AR A | HLlER AR AT
AR ST 5F HPERK B FORER

I TBRBE AR AT HgES AU BRSO AR N v
7 F N ETEMEALL CRAR T 5 BLZS B0 U 38 O FR Fii
FTHIELIZLY | BREEAN A S L CABRE L 217
M2 MG T DA = X LEFFD, T, v aAf XX
D) MREHTINHEERC I W TR AN B 595 SNF1
F S —BOEEMYFERS SRK WBR 177 —%
RERR L, £MH 5 SRK2 V777U — T A R A
ABA JEEIZBGTHZENRH BN EI-T-, T2 SRK2
53 F ORI FE BLAR DS AR A2 G 22 L3 i
SN TVD,

BAE, EFsF 287/ 57 1=k (SOL) 3T
THY, < OHREMZEE LT ARMEY O E T L FER
Y LU TCh~h MicroTom D4/ IE5HASH] I ATRE I
7o TWD, N RD AR R F L4y F- LIS AT = R
DB G- DB R AR E R+ 528 T, Mx 2R
RELCAET T2 ARMEM O F B E &S T &I
WA E R BICH R TREIC T D2 EN I T& 5, 22
Th~hb SRK2 AREBT DIEHACATI = AL 7 F VK
HWEWHOLICTL2EMTh=N JAE#]T — 4 —2R
MiBASE (72> 7°& DNA #FZE0T) I8 kS TV D~k
SRK2 AERZ Dy EWRERYEZIC, 2EN~b
SRK2 7FErZ (LeSRK2C) #/nu—=71 s&PEE D
fig T 28D 7=, LeSRK2C ¢ ORF |34 F 345 7 /%
a—RLTHEY, N REGfEBICF T —BIEER A C
RIGIZERIET 2/ W LB T2 R T R A AR 2
D, LeSRK2C @ C KA fHlkE 3°-UTR Bl % ool Fr
BT TA~—%i%Et LT E &R RT-PCR 21TV, b
~ I MicroTom O JA GRS A TR B (2 <HBLL .

i
Itk

rs UNRFR G20 5Eke)
FHL (U RFER e e 5Ele)

HTFESCE OB ~ LMW RSN T, $72
N~ MEY RE S AR A W ABA ALBE IR AR R
72 E DA AR AT -T2 354 . LeSRK2C DOFEHIL
TR EZRFET I -T2, MM Z (K LeSRK2C %~/ k
— ARG SN EELTRIBEZ HWTHEL, L
XS —EBIEMEEMT Lz, TORER, v/ XX
SRK2C, SRK2E St Ahy & BAF72 B LT 20126 LT
LeSRK2C (AR ZIFEA LV (LT, I
a7 A B L LT, AT RAREERT 7 a
AFIRGE—=LTTaf T NE L —a kil id—
M Bl R % IV C GST-LeSRK2C % Nicotiana
benthamiana BEH I BIE7=% I, AN A, ABA
AL S K OMRIE AR RALBE 21T > 7=, N.benthamiana ¥
B R D BTV ] 4y 2 B 00 P L R FEBRIC KD
GST-LeSRK2C % [A]I[{ L T — LI MR T U=k 5.
IRIRALBR IS L OME AR RALER 2 XY LeSRK2C 23 &4
fbSNDTENRBI NI,

SHICHIE, KIEAN AD I NS 7 F VARED T
VAT IV TR HERE (2B 532 L~ — 2O R R %
R ThLIN N —R-6-U A KBS (TPS) B LUK
E—2Z 6-V R AR (TPP) 22— R4 2815
TAEAIZ DV TH - 7E B RT-PCR IZ XD 24T 572,
ZORER ., TPS R 4l {5 + Contigl5270,
Contig1 0668 23 Z N ZAUKIR AR 2F L TN ABA ALEE (2
JVBE ICRBFEINDZENRENT, BUE, T b
D4 cDNA V1a—= 7 LI BLFHE AT = X LOfRHT
HEDH TND,






BipkE s 0522

F AR T IAEM R~ ML FE Micro-Tom DOYg AR A | HLBEE AR AT EA T
B 5358 B R K B FOHR

Bk
Lk

¥ §

KR, RO AN RIEY O E B E LS
il R T AR FH 2 BRBEEIK TH D, P ITBRBEARN A
(ZHRE ST BRI T N o 7 v & TR B L T
AR T HRBA RS OB 5 281250, 8RBT
ARV AT I U CA B L 2 7 i M 5 15 5 B A
=R LEFO, INFETREAN ASELTHEMEE
nNoH7a7 A% —EELTMAP X —E RN L5 s
INTEY, ZOWVKONTH AR ZACTE RS, =)
B—I12E DT T FIGEE L THEE SN R RIS S
AU TV = (Yuasa et al., 2001), LxL., 77 UV U fe<emz
BECRFEMIZIEME(LES D 40 kDa D7 a7 A%
F—Bx MAP T —ETILiHARN T, T ko<
SED RN BN ST, IEFEOaAXFT AT DT
J DIERT IO R IV TRERENZ BE 595 SNFL %
— Y OEERYIFRTRS SRK & a7 73 — %K
L. ZD55 SRK2 %7773V — [ XHMEAR A ABA i
BB 5 T2 EMHBNERD MAP - —E L3 e
DA ZIEE X T — B THAHZENHIAL-, &~
oA X)X SNF k¥ 7 —F AtSnRK2C B LW
AtSnRK2E (XA, 77 P VBRI E LTl
FITIEMEALENDZ L, SRK2 40 1 D FIFE BLIA A AR
AMPEZE ST L ENRESNTWD, LIz ->T
SRK2 [FEREAN ADZREZD T CIEMHEILIILD
MHPEAE G A =X I FRICE AR E G S LEA FRk¥
WRIEFE AP T DT AL THER SN,

E S 2R ) 57 1y =7 (International Solanaceae
Genomics Project (SOL)) 23 HEATH THY, £ DHF HIME
WaEG LT AR OET VEREMEL Th<h
MicroTom (Lycopersicon esculentum) 0%/ 21 #f 73 ]
HAREIZ 72> T D, RY RD AR AT T LS5 1Ll
JEAT = AN G T HBEREZFRE ., T +5624 T,
K 2 W RERBE AR B 35 ARMEY O AR E B G
FEPFEREBEGRICHHATRRICT 220 HIfF T
&5, FZTh<MIZBWTE SNF1 FFH—EBREr/ )3,
f YA AME AT = R 5L TOD 0 E D7 e
BT DHI Ml AN AZGE 95D SRK2C AR

r (JUIN KRR G R R SR e R & PR 7R )
FH UN KRR e R A e e R B IR 58

7" (LeSRK2C) #hr~h MicroTom 73670 —= 7 %4Tu),
SEVEE AR LT, BREE AR RITISZA LT~k SRK2
AR FEM DI EB 2T T 572D, 77 aAr 7
ANE L= AEIC LD — R s R B IR A B
L77o £77 non-RI SfE TH LB U BRALIENT 24T 7~
DU AL T X RE B A A Y A 5 3K T Pro-Q
diamond) Z iV TV Rk T v A3kl % SDS-PAGE L
TeDHa YL IV b2 X7 E Dt il A
77

M~ ROt AN ZAZ O AKIRA R A7 Ok %~
IRBREE AR AMHEIC B W TIRBIRE DR EZE 5238
HLTWoEFHIND, T, ZVa—2X 306
L7 g — AR EIE, BEAN RZB N TH T
B ARSI 5L TWAZENRE STV,
FIAR ARG P CHEINT-MENO R ~a— A
hoosa—2 - 6 - VBB Z 2 Ao 7 ISR
BT F N FEUTHEREL TWAZEDRIBE LTINS,
rMZB T DR T — 2 O ANFEREIZ DV
TUILTLHHHETIZZR W, BIFE, h~hD EST 7 —4#
I R i (o VAN S N EPAN = Beub Sl 5 A el - o Rr pV) N PPN =:
— R -6 - VA REESE (TPS) KLU LNz —X - 6
- VBT 4 A7 74— (TPP) 22— R4 A E B DO
BT EET D, £ TR~ TPS LT TPP D3
B ANV DBRBEAN A TICBIT2IRE T w7 7 A
N EAACEE T E DT A D 72,

MHERVOAZE]
MBIV R0

h=h MicroTom f& -132>9 & DNA WF4EAT L0 50 5-&
Az, KPELT 6 em ARy 77— VAT VI T AV TH,
Fry EERICRAEBT TR T ARR L=, 40 W Bt
T2 ROFEERE O T, 260C THIE 21T o7, k% 6
DRk MicroTom fi# A% RNA Fi#lE LUV
EBRIME LT, T aAr 740 &L —a EBRIZHAN
% Nicotiana benthamiana ®#E5 D7-8H12 7 cm ARy MIA
— /NI I ANN—=IF 2T A DIRE T E AN THEREL .
F~hERUFESRHFTC 68 BEEERELE
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N.benthamiana % %2t L 7=,

FBF R A X D> TR (R % I L C, NaCl 4L
Ly 77 —1% 0.25 M NaCl ISR iz L, 77y
fiz (ABA) JLF Tl 50 pM ABA Z3E R IZHB A L TEDIC
Y7 — )L RIEED ABA BIRICR LT, Wl aLe
THEay I/ — VA LR T AT A AN ERE, vy sy —
WX =)D I E X IR E ORI T,
IR TIEry 77 — LS G & eIk 2k %
10°CHEEIZE W, SO TEZ,0, 1, 2, 5, 8, 15,
24, 48 WFfICH EEAGIWT L CHE &4 FHIIL THRIRE
FTHHE, -80°C TIRIFLT,

RNA FA& 5 KU RT-PCR:

b MicroTom FE# RO K ZRE M5 SDS 7= /—/L
LiCl $EICEVh—2/L RNA ZBLT-, #fsfr/u—=
T ORI 10 pg h—4/1V RNA, 7€ &1 RT-PCR (T
L1 pg F—2/L RNA ZHFEMEEL T, AU dTigsbL
IZ9mer 7 F LT T A~—L M-MLV Wil G#35E% H

WTHFIEICHE 1st ART R ¢DNA A% L7=, PCR X
JEZIE exTagDNA 7R A7 —¥ % V=, h~h SRK 7E
127 B XL~ — A B 32 R s T D Fr B
FTA~—OFHIIL, 1 TE DNA #FZEFT DR~ /A
T —H_X—AMIBASE* ([T SN TWDHEST 7 —
B R = 2N FEES N A D A — /=T 7§25 EST
BBl Z#t & L7z Contig f&# A FIH L7- (Table. 1).

(*URL:http://www.kazusa.or.jp/jsol/microtom/indexj.html)
JA—= T B IUIEEEFIRE :

RT-PCR EW D7 m—=27121ZpCR TOPO TA /11—
=27 %y BE O pST1 Blue TA 7u—=7% v A
WTHIEICE W n—=27"%1T\ >, ABIPRISM310 &
BigDyeverl.l ZHW\WTH AZ—Ix—FZ—{EICLVIE I
B E &1 T o7, £72 MiBAS Tld4 & ORF [H#iz 15
HIRWEAIZ1E 3°-RACE, 5’-RACE IZXVAE E#75 D
RHFLYE 0 —=7 L Ca K cDNA MRS E %
17577

Table. 1 Specific primers for tomato SRK2 homolog and trehalose metabolizing enzymes.

Primers for cloning and RT-PCR of tomato SRK2 homolog, Contig14422:

LeSRK2-5’
LeSRK2-3’
LeSRK2(nestl1)-5’
LeSRK2C(nest2)-5’
LeSRK2C-RT-PCR-3’

5’-TATGGATCCAAAATGGAAAGATATGAAATTCAGAAA-3’
5’-GCTGTTAACAAAATAATCACTTGCTTTAGATCC-3’
5’-AAGAGGATAACGATCGAAGAAATAAAG-3’
5’-CATCCATGGTTCTTAAAGAACTTGCCT-3"
5’-TTATCTAAGAAAAGTATCACTCAT-3’

Primers for cloning of Contig15270:
Contigl5270-5°
Contig15270-3’

5’-CGGGGATCCATTGGTATCGACTATTTTGGTAGA-3’
5’-CTGTCGACTATACAAAGGATGCATGATTCTTAAC-3’

Primers for RT-PCR of TPS candidate genes:

Contig15270RT-PCR-5’
Contigd226-5’
Contig4226-3’
Contig6177-5"
Contig6177-3’
Contig6532-5°
Contig6532-3°
Contigl0675-5’
Contigl0675-3°
Contig13883-5’
Contig13883-3°
Contig15890-5°
Contig15890-3°

5’-GGTACCTGCAGACACTGAGTGGAA-3’
5’-ATTGTCGAAGTCAAGCCACAAGGT-3’
5’-CAGAACAGAGTCGAATGCAACCTG-3’
5’-GAACAACTTCTATTGCAGCACCCA-3’
5’-TCTTGTAAGAAACTGCGAGCCCAG-3’
5’-CAGCATCTCTGGACAGGTCCAATA-3’
5’-AGGTGCTTCAGCTAGTTCCCTTAG-3’
5’-CGCCACAGGCATAACTTTCTGCAT-3’
5’-ACGTTGTTCAAAGTGAGATCTCGG-3’
5’-GATCACATCGTCTCCTCATATAGG-3’
5’-CCTGTCATCTCCAATGCACATCAC-3’
5’-AAGCAGATTGCTGAGCCTGTAATG-3"
5’-GTCAATGATTACGCGTTGAGGAGA-3’

Primers for RT-PCR of TPP candidate genes:

Contig3236-5’
Contig3236-3’
Contigl0668-5’
Contigl0668-3’
Contigl2997-5’

5’-GCTTCTCTAAGTGGTGCTATACGT-3’
5’-TAAGAAGTATCCGTGTTCCGCAGC-3’
5’-GGTATTGCAGCTGAGCATGGATAC-3’
5’-CTGTGGTAACATTTGGGCAGCAAC-3’
5’-CACACTGCCTTCAATATTCCACCT-3’
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HEARNII—DBESSUVKRBEICKIAHEBZ A2 N

VEDFERBLFHR:

h~F SRK2C(LeSRK2C)2F cDNA DFH#ax (kx>
WNIB RSB0 TVETFF L S-hIUAT 2T —
B (GST) @& 2> "V ERBI~ 75— pGEX-4T-1 BX&
W= )V h—RfES X X7 (MBP) R Bl X 7 & —
pMAL-c & H W 7=, & K& LeSRK2C Wr A %
pCR-LeSRK2C 7>5 BamH 1 3558 Xho 1 28] CTHIY
HL. pGEX-4T-1 33X pMAL-c ® BamH I-Sal I -1k
\Z # A L 7= . pGEX-LeSRK2C & % (%
pMAL-c-LeSRK2C % AL7= K%E TOP10 % 150 ml
TUELICER 2xYT RIRESHIT 37°C — ki %,
IASTEE 0.5 mM IPTG #sIILC 37°C 2 REM B E A1 T-
CHE U, B AL, A & ORI ED
10,000 x g EIEZEULL, GST @A LeSRK2C (T1X
glutathione-Sepharose , MBP-LeSRK2C (Z L amylose
beads W T Ay FHREREZITV 30% 7 VB EH
IXTBS DAZY—{RHE T-40°CLRIFEL T,

DEX FEMARYEA—EFTOALT4INEL— a3k

FE5—BHELTHRR:

KW 7 V53 T DFRRTIZH N2 e BB AR 1AL %
TEMIRZAERL T 256 D7 eb iy H DRsf# &5 1) &
TNV ARG IR ESEMEIR AT > T ik D B D, > 7
IV - OB HEIA N T O RE 38 Bl LB REAR AT 2 L ]
WIS AT T 27207 7afr 74V F e —aih
ZMHWT GST 7l ' h—7" %7 fh& LeSRK2C %% Bl
THEBRET AL LT, FRICRBIL L Est
Tin vivo 2TV RI TIEME (LS 4172 GST-LeSRK2C %
KEIZHEL T 572512 Rockefeller University > Nam
Hai Chua %726 DEX #5384 T 7 a/ A F)—_ 77—
pTA7002 (X 3) %5 5L W22z, 7B s R %
WRIEDTOITITE A @mBERIZ—LLTHbND
pBE2113 <% —OFFRIEHE R Q Bl 514 855 B AG{7
& T ISR A L7z, pTA7002-Q-GST-LeSRK2C % ## 4%
LCT7 7 a 77 5 EH105 [ S Al L0 AL
7=, Yuasa et al (2005) ® 55 iEIZHE - T, N.benthamiana
BCASELZ 23 FBEHTUEBIT ., O SICER & HTH
S THEIE 0.5—0.7 ODgoonm 7 7 B/ 37 T U7 BRI R 2 1E
AL7z, 24 EEfE % . N.benthamiana % & (Z 50 uM
dexametazon ZMEFEL T GST-LeSRK2C D E A BHIAL
7o, 24 Weftlth . SR (A IEALEE L 0.25 M NaCl LB
50 uM 77 UV ERALER | A CIRIRALERAAT N, 30 43
BB TET 2L CHRIRZE 38 CHiE L C-80°CIZIR 1T
L7z,

Immune—complex ¥+ —tE 7yt ERIAEERIZELDY

VERIEAVINVBE DR

TIOAL LT 4N E L — g FERBICINHEL -
N.benthamiana %575 GST-LeSRK2C % HiffEL C/F oL
B —BIEME A AT 975 H B TR b ERa 2
TpoTz, WU BEZ LY o Bt P75 A 4 5 o A% BT I
(20 mM MOPS, 50 mM NasB-glycero UM%, pH 7.2, 2
mM Na3;VO,, 5 mM EDTA, 1% TritonX-100, 0.5%
[3-mercaptoethanol, 1 mM PMSF, 1 mM benzamidine, 5
ug/ml leupeptin) % /i %2 THELTEERL 72D 200,000 x
g, 20 ZrfiE L LT BIEER5, EIEIC 0.5 ul 5T GST 1t
MiFE 20 pl 7’m7 A2 A-sepharose (50%(v/v)) &Mz C
2 K Ml r - 7 — ¥ o3 v & AT WV
GST-LeSRK2C-antibody-protein A sepharose D5 fE#
BEETERESE D, 3 0% . @HEIRERE R T 4-5 [A]
Yot~ DAY IK L RIZH I — B RO FE B ik (25
mM Tris-CL, pH 7.5, 10 mM MgSO,, 2 mM EGTA, 0.1%
Triton-X100, 0.1% PB-mecaptoethanol) (2 F-{fii{b. 32, i
D%, BEZRE EESARE — X250 TRARZ 20
WREIZE YD, &XIGTF 2—7 12 Histone H1, IV
VRS NI E ) B ATl R 10 g &
BASIRIE 1| mM ATP 2N 2 T — BRI E B AE T %,
1 R§fH]#%. 50 mM EDTA %% ¢ 2xSDS-PAGE ¥ 7 /L
TR 202 C 70°C 10 Z3 PRI L ThOGZ #&5fE S 2,
HY T V% 15% SDS-PAGE 7 /WZ KBS Ik Eh &1 T
W FIIVEEEEE AR ) — VKB CTEE LT-% . Pro-Q
diamond MY A AT, Vb & NI HE %
FluoChdem (Alphalnotech) & U C 365 nm (Jih#Z) /595
nm (#%0) IZEV R L=,

MHEREBER
FTk SRK2 FRERT DI/O—=2 9 LIERFERHIRTE :
MiBASE O blast #5812 55 1A X+ X SRK2 & DFH
RO E ORI R EST 72— D550 b b EL A A3
F<Bth Met 25105 255 Contigl4422 #3841
7=, Contigl4422 13 7487 L/ EEELHI D% F— B R AL
D C REEE OB e 5 1A XF A SRK2 7 73
—DHIL L AN AR 53 52 RSN
AtSnRK2C 1ZH2 &b I W2 ERNFREINT-, 2 Th<h
DI AN AT PE S 7 2OV Th=k SRK A€
17 DEGAZHOWTEEMICARIT 3272 Contigl4422 %
a—R952RK b~k SRK2 &EFIZ (LeSRK2C) D/ a—
=V HETF LI, Contigldd22 2Tk ka2 & Eh
72T TRE A FERL S A JEIZ nest 771~ — (Table
1) Z7%#t L 3°-RACE (2D, LeSRK2C D4 Met 725
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AU A SNV =52 F ORF Z2—R9% LeSRK2C O
HE FLF SR E &1 T -7 (Fig. 1), LeSRK2C @ ORF |34
£ 345 7UMREZa—RLTEY, N Kifaklcs - —+t
TEMER AL | CRUGZEEMET /B EBK T /BRI
AR O, N K Hisx6 ¥ 7 R B~ 7% —pQE9-
LeSRK2C-C-terminus Z 1 ZL L C Hisx6 %27 X7 F K& K
JHHEICEZD R EIEHL, KA 272\ Hi-LeSRK2C i
HOBLIMNIE DVER A HED TS,

Class II HSP17.6

LeRacl

LeMIP1
RT-PCR

SERESSss

Total RNA

Fig. 1 RT-PCR analysis of LeSRK2 and stress related genes
in various organs of tomato.

LeSRK2C DE#REFEMFEIROMBEMN:
FEHE 8 M B OTE, AR D~ MicroTom HE4

LeSRK2C

[atress-activel ed kdnes &)

01 25 815248 0 1 2 5 8 152 46h

Semi-quantitative

LeNCED1
(ABA synihesis)

ENBE B 2L Ch—4/L RNA ZiH#L T,
LeSRK2C @ C KA Z Gk e 3°-UTR BlA % oI R5 520y
T4~ —E A TEERED RT-PCR #1757, h~h
MicroTom DA AR -C A HER B I <3 HL, # T
ERRCEE DR BIL ~)L PMENZEN RSN, v aAX
FZXF D AtSnRK2C TRz 3 KO A R RE R A I ZTE
AL T HI LA S TEY, LeSRK2C &% —ER A
A& C R RIS REIR O 7 2 BEEC S AR R 2 e ) 78
W, L L, AtSRK2C 3R SG R AT I7e 38 B 7 07 7 A v
LT, H BB R E &5 LeSRK2C &1
WF CTRBLNRZ = PREERSTND, ZHUTT/
P R R 23 EEB B9 iV LeSRK2C & AtSnRK2C DA FiL
FIRSRE DS B o TV B ATREME S B B,
LeSRK2C IREBRML RIZELEIRIREE D AEHT

R 4 AN B OR~b MicroTom HEMIRICHE AR A
(0.25 M NaCl) | #2f#:, ABA ZLEE (50 uM) | IKIEARL A
(10°C) DB AR AP EIT-T 1, 2, 5, 8, 15, 24, 48 FF
MIZB1F5 LeSRK2C @ mRNA L ~/L% RT-PCR {1249
FRAT U720 S AR AR D 7L iRIEEA B b
7. LeSRK2C ® mRNA FHHIL~VUTEREE AR AT T
BEND DI ERIBS VT2, ZhE SNF-1 - —F
R - —F AtCIPK3 O mRNA L~ & 72 B 57 A
MR ABA IZISEL CHEINLO LI TREL
RpoTW5,

LeCOR413
(eold-regulated gene)

LeRac1
(small GTPase)

01 25 BI15248 0 1 25 8§ 152445

0.25M NaCl it e B e tatatatal

Drought [ty IEEREEEE EECERDEE DEETEEEE
sopm aBA [ITTTITT] e B CETTILLI
10°C chilling et R EEEEEEE o

9'-cis-epoxycarienoides Putative G-protein
dioxygenase

ABA signaling

Coupledreceptor in stomala closing

Fig. 2 RT-PCR analysis of stress signaling related genes in tomato under various stress.
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HHHEZ K LeSRK2C AU\ VB DRBELXF—EFHED

R

PMAL-LeSRK2C # W T~ /L — 2@ & & K
LeSRK2CcDNA (MBP-LeSRK2C) # 36 5 #5247 -
72o MBP-LeSRK2C D& HpEY) D SDS-PAGE, 7 —~
— a2 % 18K 85 kDa 351070 kDa, 55
kDa DEBO/NNURBBIEESILT-, 85 kDa XU RREE
LeSRK2C (ZHI kL, TNEVIES T ED AR ITRIGH
RN TH T E RSN X T —EBR AL C K
SR fEI A R\ Z /0 LeSRK2C ThhEHERI ST,
Z DO Z AR MBP-LeSRK2C #E 54 5 % FV T in vitro
TarArx—BEREZITV, BV VLB IO
B E T E DT R DT,

R ML | Histone H1, SV HEIEMET 0710 LY
VERAL B A BT in vitro VBB L EBRTE .
SDS-PAGE #k#L7-% /L% Pro-Q diamond &%t %
1To7, IEELSE . CBB Y THRHHEN -/ SURE
FUAL BV R L2 Y RO DR 7L DR S
iz, ZHUE LeSRK2C @ H LU iE{EB LN MBP @V
VBE R ENTZEEZOND, REOHREELE
+MBP-LeSRK2C DL —r By O tx kL T
LeSRK2C (2L 5V b A FEl L 7=, Histone H1 [XiF&
AEVCER ST SRR E T T A 1358V
it Sirz, E2Bi) Bt 1B A 1% LeSRK2C DM
E G ok WiN I NA -2 (A= Sra TSN/ ViR i Fas]
SHUTZD3, LeSRK2C A7 T CUU R b 7T L 3 HsiL
77

PLEOFER S, LeSRK2C IV AR T a7 A
CEBIHREELTS, A B ERIET D,
Histone H1 [ZH/E L2522 EM/RET2, LeSRK2C
DO H VIOV T MBP & B L L7 ATREME D
BETERVD T, WONRRHZ 7 % VT i
AT ORENRHLHEHE X DD, AtSRK2C & AtSRK2E 73
SN E T BT A XD Histone H1 % B A7 B b
LTV g k95, LeSRK2C 23 Histone H1 Z1EEAEY
VLT STV T T AU R R LT
DLW HE R B E OB E 72 E VN X, LeSRK2 &
AtSRK2C, AtSRK2E & CIIfifa NIz RV o4
HORBERE N I AT B 70 5 AIREME 2 7RI L TN D,

6’@
MBP-LeSRK2C : bq‘
+ = + = 4+ = + &
s F&
P et eH*lm“n basic dephosphory ‘.,4\- &
. 6@ - on protein -lated casein ¢y’ ‘s\
974 v
— = Autophosphorylated
-3 4 } MBP-LeSRK2C
45 —
304 = , . — casein
201
myelin basic protein
14—
UDetected by ProQ-diamond
(excit/emiss:365nm/595nm)
Fig. 3 In vitro kinase assay with recombinant MBP-fused
leSRK2C

FURADT4INAL— 3 EkIZk % GST-SRK2C D F

WEERN RS

pTA7002- Q-GST-LeSRK2C ZHEHEL CTT 7 v xr 7Y
U EH105 IZIBEH AL, T/aAr 7B —ay
151289 N.benthamiana 3 & BRI T 7 i@ 2 16 A
LTTF Y AZY UM FEIZ 10 GST-LeSRK2C % & Bl 7% 44
U7o, ZEM B L OMES 212 0.25 M NaCl 4LEL 24T 5T 30
IR EES Z BRI T, IRIR 2B IS KA R ik L7
OB A[EMEE Sy 25T GST Priig I L0 g vk Rz
1TV, GST-LeSRK2C-7'127 1> A sepharose &b — X 51 /%%
BEEREFTRL-, chae ARz kT aTr A
VEREBELLUZinvitro TaT Ak — P EREITVE
AR AIZEY LeSRK2C DIEMEZEEh 2 fifAT LT,

Immune-complexes &

from plant extracts &

s o &

& @ &
o g o * o
o F O EES
s & o Ll
>y o8 6“0 a2 S
& S T LF
| ]
97 Autophosphorylated
GST-SIPK
66 >
- GST-LeSRK2C ?
a5
307
20 .
| ¢—myelin basic protein
14 :Immun-complex kinase assay
with «-GST antibody

Fig.4 Activation of GST-LeSRK2C by NaCl stress.
GST-LeSRK2C was expressed in N.benthamiana leaves by
agroinfiltration with DEX-inducing agrobinary vector.
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Fig. 5 NaCl and cold stresses activate ectopically expressed LeSRK2C.
GST-SRK2C was induced by DEX treatment 24 hr after N. benthamiana leaves were agroinfiltrated.
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Fig. 6 RT-PCR analysis of TPS candidate genes in tomato under various stress

-201 -



0.25M NaCl Drought
0 1 2 5 § 15 2 4% 0 1 2 5 8 15 24 48

1osco N 1000 ENEEETT=NE™ |
s+ [T
s2s0 |
_ 1D°C chlllln!? S T
12097 _ 12997 —1‘
10ess [t . +2:c [
- v R - -
15124 | il

Fig. 7 RT-PCR analysis of TPP candidate genes in tomato under various stresses.
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Summary

Plant cells response to environmental stress by exerting intracellular signaling pathway rapidly,
leading to induction of a set of specific genes and then aquiring stress tolerance. Recent progress of
whole gemomic analysis and reverse genetic approach of Arabidopsis clarified that Arabidopsis has
multiple SNF 1 kinase-related kinase (SRK) families composed of SRK1-, SRK2- and SRK3-subfamilies
and that SRK2 has a important role in stress signaling in response to drought, salt stress and ABA. It was
also reported that SRK2C-overexpressing Arabidopsis plant shows salt- and drought-resistant phenotype.

Now, International Solanaceae Genome project has focused on tomato Micro-Tom as a novel
model plant and has started genomic projects. Therefore, tomat genetic resources including EST
database (MiBASE, for an example) has come to be broardly available for molecular and genetic
research of tomato and Solanaceae-related plants living in various habitats including extremely severe
circumstance. Today, we isolated a SRK2 homolog from Tomato MicroTom and analyzed biochemical
properties and expression profiles of tomato SRK2 homolog (LeSRK2C). The DNA sequence data of
full length cDNA of LeSRK2C indicate that LeSRK2C has a similar domain structure and relatively high
similarity of aminoacid sequences in the catalytic domain in the N-terminal domain and the
COOH-terminus region to those of AtSRK2C, compared with other SRKs.

We characterized protein kinase activities of recombinant proteins of maltose binding protein
fused LeSRK2C expressed in E.coli and GST-fused LeSRK2C ectopically and transiently expressed in
Nicotiana benthamiana leaves by agroinfiltration and DEX-inducible vector system. Our present data
by in vitro kinase assay and immunoprecipitation assay indicate significant difference between
LeSRK2C and AtSRK2C, 1)LeSRK2C phosphorylates myelin basic protein but not histone H1, while
AtSRK2C phosphorylates histone H1, 2)LeSRK2C is expressed in photosynthetic organs, floral organs
and fruit but not in root, while expression of AtSRK2C is detected in root tips, 3) LeSRK2C is
stimulatesd by chilling stress rather than by NaCl stress,. while AtSRK2C is activated by NaCl but not by
chilling stress. Detail biochemical mechanism involving activation of LeSRK2C remains to be clarified.

We also focused on expression profiles of candidate genes for trehalose metabolism-related
enzymes in tomato under various stress. Semi-quantitative RT-PCR analysis revealed that at least two
TPS-/TPP-related candidate genes, Contigl5270 and Contigl0668 are significantly induced by cold
stress and ABA treatment, repectively. Cloning and characterization of full length ¢cDNA of the
TPS-related gene Contigl 5270 are currently in progress.
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