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Ahstract. Based on the ESTs derived from previous microarray results under salt stress,the
full-length cDNAs of two salt-inducible genes ( SISRG1, SISRG2) were isolated from a salt
tolerant tomato cultivar, Edkawi, using Rapid Amplification of cDNA Ends ( RACE). The
accession numbers of SISRGT and SISRG2 in GenBank are EU670751and EUB70752, respec-
tively. The corresponding cDNAs are 1300 bp and 1810 bp in length and the deduced proteins
contain 287 and 499 amino acids, respectively. Tissue expression profile analysis using semi-
quantitative RT-PCR showed that SISRG1 was expressed mainly in the stemn, leaf and flower,
while SISRG2 was expressed at a very high level in the leaf and flower. Upon salt stress,
SISRG1 was induced slowly, while S/SRG2? was induced rapidly in Edkawi; however, the
general trend of their expression in the untreated control was declining. These two genes are
potential novel candidates for abiotic tolerance research in tomato.
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1 #B5HE

1.1 EHe

FAhi ( Solanum lycopersicum) i £ W #p Ed-
kawi , W\ FH A i (L B B0 .0 ( Tomato Genetics Re-
source Center, TGRC) FR75 ; £h MU 3 4% Ab p
5 5(ZS-5) W B E AR 2Bl SAE RS -

X cDNA FiERIh 0 22K W5, Bk
FHAKES, i 35 d B #E47 300 mmol/L NaCl jikif
b3, B4k Jr ik W Ouyang %1, sk #h4b21 O,
0.25.0.5.1. 2.6, 12 f124 h W44 BEHE
BT B0 CHR &

PR BN B, Edkawi FERFRE T H
], TE AP, R 25 I B SR RIZL U (AL
SR R T -80°CHKMIS .

1.2 RACE B £ cDNA ff#

R A A 6 s b 225 B R4 i EST JE ik
+1- RACE 5| 4%, ] F] RACE #"3# 5'f1 3' ¢DNA }
Bt, fi[] TriZOL(Invitrogen /A #]) $BER A IH)
IS AR AL AR R I, AR AT 7 W R T 1T .
& BNA H DNase | b33 , FEIBES, 0 0H 1 ug
BB 5'-A1 3'-RACE 25 —4#% cDNA ¥, /B
I§ BD Biosciences Clontech 4 SMART™ RACE
cDNA § 3R & 5347 .

BAFRTE Y 5'-R1 3'-RACE #5—4&% cDNA 35 448
B4 AT 5'-F1 3'-RACE 93 b, 371 5'-Fi13'-
#¥j, RACE M9 4K %, 25 uL, A& 1 x PCR
buffer, 10 mmol/L dNTPs 0. 5 uL,2. 5 L BDs
H iR 4 5 % (Universal Primer Mix, UPM ),
10 pmol/ LR R g9 0. 5 uL, 0.5 pL advan-
tage 2 Taq 4 H§ (Clontech /48] ) #il 1 L 200 £
Wi e 5'-F1 3'-RACE 2 —4% cDNA Rt J|%
SISRG1-F Al SISRG1-R 43 ¥} T SISRGT ) 3'-F1
5'-RACE §"1%, 5| 4 SISRG2-F fi1 SISRG2-R 4} 4]
FiT SISRG2 [y 3'-M15'- RACE §14 (K1), §'I¥
BR R Q4 CH A 1 min, R )5 94°CA#: 30 s,
60°Cil & 30 s,72°C#EfH 3 min, 3t 35 MEF, 5
JG 72°CHEA 8 min, 4°CHE, TR EHA L
ZBEM 1% BURBEB 2 B R Ry W = 2 e H
EZ #i: DNA B2 [F Wiat#l] £ ( BioBasic 21 ) [FK,
JEkES| Takara 24w ) pMD 18-T #fk k. FEEE™
WAL KT DHo o, R4 e 2 BV PCR BRiiE

ik B TAEY TREARFARAFNT, 2
1% cDNA i 5' 81 3'3it 77 PR, COS R
A AL R G 1 R R AR FL R 9 s e
JFUE, B4 R SISRGT 7 SISRG2,

£1 EXBHASIBIIR

Table 1 List of primers used in different experiments

4% FFI(e-3") &

Primer name Sequence {5'-3'} Purpose

SISRG1-F TGTTCTCCTGCCCCTGCTTC 3'-RACE, RT-PCR
SISRG1-R  TGGAGCTCTAACAGTTGCCCTATC  &'-RACE, RT-PCR
SISRG2-F TCCGGGATGCCAAATGTAGG 3'-RACE, RT-PCR

SISRG2-R CACAGCAAGCCCCCAATACC

EF1e-F  TTGCTTGCTTTCACCCTTGG
EF1e-R  TTGGCACCAGTTGGGTCCTT
Actin-F AATGGAACTGGAATGGTCAAGGT
Actin-R  TCOCATATCATCCCAGTTGTCTAC

1.3 #BEMEREESH

MR 2R 2 50 5 Fh Edkawi F12h 40U & Fh ZS5
AL B FIN BUFAR AL B X (0, 0.25, 0.5, 1,
2. 6. 12. 24 h) (WAL H b EUMA RNA, 2 DNase |
bR B 5 pg JH Toyobo 22+ f# ReverTra Ace
BO e e W9 AT BOBE S, BAE S T 5 47
RT-PCR i I 6 3CHR s 77 143647, SISRGT 145
12k SISRG1-F il SISRG1-R, SISRG2 ¥ 5|9k
SISRG2-F #1 SISRG2-R(# 1), HMHEMHA T 1x
Hi A (GenBank & %5 X53043.1) b WS
., RT-PCR EBEE 3 K, ¥ WHSHRELL
SR 1% BRRRMEIE S BY , BEBE B R IRAH
1.4 @ARAREEIH

#HL Edkawi f2. 25, M 2 £ 4 4L B RNA,
DNase | 43 J5HL 1 pg #4754 3 RT-PCR 4
B, ERE . AZabR NS5 p-actin HH
(GenBank &55-.U60478.1) ,,
1.5 FEIHH

LASFEY cONA J3 81 2 b 113 51 A2 3 i 6 X
20 BUHE PE (http :#/solgenomics. net) i i BLAST
SRR B ARGV FIRR ST PP . EiT
GenScan'®! I Blast 2 sequences'®! 47 B M 4%
HHF R T RIS 1L R E R )7 9T 2
FIF ExPASy Rk ( hitp . #expasy. org ) i pl/Mw
T EMr R AR HA b i, 1 Motif Scan Al
Prosite X% ¢cDNA J375 T 43 7% (0 5 H R #EAT &M
R, R WoLF PSORT'! i 85 1 J5 T4 Mid 5 o7 i
f7HE, it BLAST #)3 ( http ./www. ncbi. nim.

5'-RACE, RT-PCR
RT-PCR reference gene

RT-PCR reference gene
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nih. gov/ BLAST )3 X BT & (1 2608 3] 5 HoAth
YA T IR D 1 AR, AT PlantCARE™! 2347 |-
¥ 1. 5 kb Jesh FRBUHAM: HIH: .

2 BER5SH

2.1 SISRGT #1 SISRG2 i) cDNA =
MR O¢ EST J3 5 80351 9 8 B K 5'F
3' cDNA B (B 1,8 2) . k)T G943
24 cDNA B3, 5+ 9l6r 448 SISRGT I SISRG2,
SISRGT 214 1300 bp, % 139 bp 4 5'JERRE
X1 231 bp ) 3" LR BRIX, FOIT IR W AE JL 4
300 4~ H: 18, GenBank [#& %525 EUB70751,
SISRG2 414 1810 bp {7 65 bp /) 5' #ilERli%
XF1178 bp [ 3" 35lE B8 X, Jh4i 65 499 MR A
fi# , GenBank ¥ 3¢5 EU670752,
1 2 M

1: 8ISRGT ) 5'-RACE; 2. SISRGZ ¥ 5'-RACE;
3:Takara 250 bp 4+ FEinid.

Lane 1: 5'-RACE for SISARGT; Lane 2. 5'-RACE
for SISRG2Z; Lane 3; Takara 250 bp DNA ladder.

1 SISRGT M SISRG2 19 5'-RACE #i#
Fig.1 5'-RACE of SISRGT and SISRG2

1 2 M

1:8I1SAGT Y 3'-RACE; 2. SISRGZ () 3'-RACE;
3:Takara 250 bp 47 Eiwid.

Lane 1: 3'-RACE for S/SRGT; Lane 2; 3'-RACE for
SI8AG2; Lane 3: Takara 250 bp DNA ladder.

2 SISRG! f1 SISRG2 #y 3'-RACE #i#4
Fig.2 3'-RACE of SISRGT and SISRG2

2.2 SISRGT# SISRGZ HEREEHMFBIFIH

L SISRGT (¥ cDNA JF3I R 7, R F ik
B w7, % cDNA 53 )37 32 48 04007 (scaf-
foldC4007 ) ( The International Tomato Genome
Sequencing Consortium ) B4 &% BAC 33 & & 7l
CO3HBab159C06.1 1 CO3HBaG121011.1 #f bu
Fic, R LN 7 T /AR = e fk, cDNA FiLE:
TP R AR & 5 MR TH4 AN
BT (HE 3:a), WERHFHPEBE 8T KB,
PlantCARE 4% SISRGT 1.5 kb KB, &5 8
iz g T XA X ABA I i i) ABRE JTff
(TACGTG) , [RE i o ARE(TGGTTT) , BiAK
JeE g ool MBS (TAACTG) |, i 8 R 31 i Rif
MR TC BT (GTTTTCTTAC) , X 2K 4% 1
REft) TCA Joff: (GAGAAGAATA) , X srnfi: By S
AR, thsh, SISRGT Wi sl T~ IR ie 3 324
Yo R EIFF1 (CAANNNNATC) ,

Bl SISRG2 f#) cDNA 33 2% # 7 1 % 7 #i
A4, & 3% cDNA 5 W] )3 32 ¢ 07309
(scaffold07309 ) FLEL, J37 X B AR E
AANET (B 3:b), PlantCARE 34t 8 78 % K
k1. 5 kb Ja g IXIREA ABRE o KA
TEPRIRILH W1 & (TTGACC) (ZRATIR H R
Rigiff (CGTCA F1 TGACG) ik 3i 704 HSE
(AAAAAATTTC 1 AGAAAATTCG), IE B & TC
HETHE.

5'UTRAG 283 - 5 L 47 305 1 10;@AG|3’UTR
ATG b

TAA
§'UTR I'UTR

BOMLESSRA R N R FERNEF RN (bp) BT 2
MIMESFEAS T, L ENEFENAET T RN (bp) . ATG R

jrﬁitﬁ%‘ﬁ%?, SISAGT fn SISRG2 & (#1574 B 1 TAG
AA

Exons are represented as black boxes. Numbers in boxes indi-
cate exon size in base pairs (bp). Introns are shown as lines
linking exons and their sizes are shown in base pairs. The start
codon is shown as ATG, and stop codon is TAG for SISAGT
and TAA for SISRGZ.

B 3 SISRGI(a)f SISRG2(b) HERE LW
Fig.3 Gene structure of SISRG1 (a) and SISRG2 (b)

2.3 SISRG1 %1 SISRG2 BEAFEEFIHHF
SISRGT %HHMEAHRM A > &R

33.67 KD, %K 8. 46, G TR EE

B3 %) 108-143 dbAg — A~ TIFY 4544 4% (KEP-
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KAAQLTMFYDGKVIVFDDFPADKARAVM LLASK) ™|

WRESERFA XK. IS, BEODE ﬁ%’f“ﬁ#m
i, BLAST p4rb7n SISRGT HEIEE S M
78 A v AR L B, D iR A I H . WoLF
PSORT fMi%TE H a2 O T4 e

SISRG2 HHHIHFE AR K> THHA 67. 2 kD,
L N 6.33, SR 4T K B, SISRG2 7
439. 446 {1 AR A BRIREE A2 G E RIS
& { Phospholipase A2 histidine active site, PA2 _
HIS) , [l SISRG2 Hr &4 TR MRALNL . EiL
BAER P FI LR AR R, %R B S R HL LRk
{ Coffea arabica) ) 7 H1 % H R111 { GenBank
acc; ABCB6705. 1) (el I5i¥: i1k B 66% , 5 S EHK
{ Ricinus communis) , % %4 ( Vitis vinifera) , ¥
{ Populus frichocarpa) . #i /3% ( Arabidopsis tha-
liana) .75 % ( Sorghum bicolor) 2 £ ¥ R M1
AR AWM SRR %R
FUE L T4 o
2.4 SISRG1 #n SISRG2 AL FTEIE S

e & RT-PCR i 43 0 4 S 43 3 72
R TSR RAR b AR Lk SRR,
SISRGT fe28 M AERRR B P ki, 7230 A%
BHHRLBK. SISRG2 fEnt M #RixR, &
YOSMRZE AR P RIKFH(E 4) .
2.5 SISRGT 1 SISRG2 WyErErid k% it

RT-PCR 4387 SISRG1 1 SISRG2 7 £k ik 11
FM T 7T A M HRELE R B R, SISRGT 1E
Edkawi #8430 ~6 h RIAZ WL ,6 h
JeEAR R, AR TEEE A B ZS-5 P RIE
FeAs FARBL ISR — RS — IR T SISRGT

NaCl stress

R 8 L FL GF MF C

oy =
R: 4i#; S; 25; L W FL; 3; GF: 4% MF; 23R, fa¥y
s PCR 3 HEfESF 8 (C) , il p-actin HE AHE.,
R: Root; 8: Stem; L. Leaf; FL; Flower; GF; Green fruit; MF;
Matured fruit. Number of PCR cycles {C) is listed on the right

side, and tomnato gene encoding B-actin was used as internal
control.

4 SISRG1 1 SISRG2 AR RIEHSIH
Fig.4 Tissue expression profile of SISRGT and SISRG2

7E Edkawi F1 ZS-5 JGEk i 3E0f M o 1y 3 B0 0 2 Bt
Wi, 5 SISRGT AH), SISRG2 7E+k it Ak B/
Edkawi o5 24 Ee, 76 15 min iAg I B33, T
AR 8 A ZS-6 iR F ik WA A s 8.
FEWI R AR AL BT IR P, 3 S SR BN E
MR (B S) .
3 it

ABFEH , AT £ T i v B Edkawi B 38
BT 2 AR e w5 i 42 1% cDNA, 4> Bl fir &
& SISRG1 1 SISRG2, 1B 134T T 41 81K kg
PRIER IR e N L s 3 I

3122 SISRGT F SISRG2 B2k Thk R M 5
M. SISRGT 5 GenBank 1 [¥#% 88 3 3 [F] 5P 1%,
Wi SISRG2 H—H#tk 7R Inl 4 Rh sk 14 e 1] [R) O
AbaseEs, (HixX S L N3k R R e H K. SISRGT
Fl SISRG2 {AETH +h 75 Hi b F Edkawi X230 % £k
i AR, BT AR 0 o M P B AR B
o5 (B 5) , R HARRCAR U 2 R v A 5,
W e S REE S S EFEER X, BT

Control

Tme 0 025 05 1 2 6
SISRG2

SISRGT
EF 1a

Edkawi

SISRG2

Z25-5

12 24 C

sisre N -

EFte e e e e R 26

;J:ﬁ%ﬁ?ﬁrﬁ:ﬁh.&bﬂﬂ@ﬁﬁ EICh) B ERR PCR § HEHE (C) . BMEMET 1o S5 5H

The number on the top indicates different time points (h) after treatment. Number of PCR cycles (C) is listed
on the right side. Tomato gene encoding elongation factor 1« was used as internal control.

5 SISRGT #1 SISRG2 ££ 300 mmol/L #:#iH 1§ Edkawi $1 ZS-5 H1fRiA 4T
Fig.5 Expression of SISRGT and SISRG2 in Edkawi and ZS-5 upon 300 mmol/L salt stress
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M SISRGT Bl 4B LK E, BEH A
—ATIFY iR, S &AM AEAEA
TIFY1 SiiE R g A 1" BIEsise R TIFY
HiHRAE JA SRR AR EERERT . iR
KU TIFY 85 B8 S HUART R, KR
20 A TIFY 28R REZ T 2 #h i R A3 5
P —FhERELZ R, EREH PN OsTIFY1a
BEARRG B0 SR o g amt™, AW
SISRG1 54 4l 3 JF HAe W £ 7 Ai i A Ed-
kawi R B R BB, KRdh FRaERm
ABRE &% 5t g4y X oy, Ko ABRE X+
B Rk A ABA HRAT Rz, TT DA AN S 2R
Fr bR Yy B gE R AT EAE H .

3 3B SISRG2 S5 HAbAL M o R
R AR R RO , R W H R T B AR
5F, i) Geneinvestigator( http ./ www. geneves-
tigator. ethz. ch) #ith i BT AF H, 5 SISRG2
[ B I 2L ATSG12010 HR A2 T 2. &
ok E 0 30 255 5 i A P O R AR A
5083 [HFER IR HrRaR Y ATSG12010 S4hiihA
Hx®, SISRG2 #yiish FIX Bt &4 ABRE %
LA R IILH:, 3 5 H R AT SR b P e 5240 1
HFHERE BN, XK SISRG2 FIgE 5 HF
YL 2. HET, XM AR B — 2R 7T
X TETEHATZ o
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