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i E ARRIBRFAEFGAINFHOAENAREBRAIBE TN LT EZ2GALELR, FRBIEL ZRAELT
B AR IAREREER & i MG WS (Vitis vini fera L. cv. Centennial Seedless) 4 # 4, @ & ¥ & &
RT-PCR # K % #7 & F GRAS % B % #% % SCARECROW Like 14-Like (VoSCL14-Like) A EH H AR AR E
BARERFHOERE, BE BT LE AWIE L F 5 promoter: :GUS @A A A A GUS AL F & ik xTiz &
Bog kA HERFTTHA, £28 RT-PCRER AW . VoSCL14-Like AR KRR F P RE AR ETAFTIAE
v R EE, A GA SHNEHHRRTH AL, ARE 1.3/ 7 dMREHFMER LN VoSCL14-Like 9 3# %
KFREF. 3 VoSCL14-Like B 3h T # AT £ 915 & 5 24 LI 5 A vey i sh R B A 38 55 w8 48 A T4,
VoSCL14-Like &3 T 33149 GUS KW, R EMd 790 LA 8 T IEda ik, L GA; F» NaCl 4 5] 4% 22 a1 3l g
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Expression pattern and stress response of grape
SCARECROW Like 14-Like gene

CHEN Li-yong ', CHAI Li-juan', CHEN Shang-wu?. MA Hui-gin'"
(1. College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China;
2. College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083, China)

Abstract This paper was concerned on exploring the signal pathway mediated by exogenous gibberellins (GA;) in
berry enlargement of seedless grape,and verifying the main regulatory elements. Centennial Seedless ( Vitis vinifera L.)
was used to detect the expression character of GRAS family gene SCARECROW Like 14-Like (VvSCL14-Like) in
different tissues,organs and berry developmental stages by semi-quantitative RT-PCR and grape berry transcriptomic
data analysis. The expression pattern of VvSCL 14-Like was further studied by promoter cloning, bioinformatic analysis,
promoter .. GUS fusion gene and GUS staining. The semi-quantitative RT-PCR detected VvSCL 14-Like expression in
dormant buds. No expression in berries was found in three main developmental stages. Berry transcriptomic data
revealed that exogenous GA; application did not lead to significant difference expression on 1,3 and 7 day after
treatment. Bioinformatics analysis showed that VvSCL 14-Like promoter has multi-acting elements involving in responses
to exogenous hormones and stress resistance. The GUS staining displayed GUS expressions in hypocotyls at the early
stage of Arabidopsis seedling development. The GUS expression was found in petioles and leaf veins of transformed
young Arabidopsis after 48 h GA; or NaCl treatments. The GUS expression was found in the root of transformed
Arabidopsis after 15 days stop irrigation. These results indicate that VvSCL 14-Like gene is of tissue-specific expression

pattern. It might be involved in response to exogenous gibberellins (GA;) and abiotic stress, but not act as a main
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regulatory element in berry enlargement process of seedless grape mediated by exogenous gibberellins (GA;) .

Key words
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A LAFRET L ATRES S T GA, AL 4
WSy KA R, 5 SCL 3 H ¥ 5 L AH L
— 2RI BN SCL-LIKE 3£, SCL-LIKE 3
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SER SR A R R . TR B TR A R X
B AT A TG AL Pl X, B Ak LA R IR 25 K 55 Bl
TIAAR LS AR R LI T B i .
B 036 € 28 B oy B o) 6D A 2 7l K R ) — > T
FRE., WS T A WL MR (RS 5 AR
P45 48] 2 PR B 3 L X B 1 A A B M i IF g A IR
W X, SCL14-LIKE 35 SCL14,SCL7 3%
GERZEL. W B T GRAS N Z . W58 SCL14-
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LIKE FEPI7E % b 0 35 P 3 38 Fn 1) 6 % A i
BT GAS AT 08 28 52 8 R AL T R 268 %o 2 455 3 1)
M 7 3 g EL A 0 R L

AW 5% 8 i 2 E B RT-PCR, #F 5% VoSCL 14-
Like 3 PR 76 4 45 AN [7] 20 ZUEB A0 1) 2% 35 1 00, ) A
F 52 A A 1) 8 2 R S 5% S 4L 43 At VoSCL14-Like
BEWTE GA; I35 19 5% oK 224k, i i v B
VuSCL14-Like 3£ 5 3+ . 8t A& ¥ AL U pg JF 5 » iff
11 GUS el GUS i 28 ik PE % 3 s
Bl X 45 B Ak B S Y A BRI N L B 7E AT VoSCL 14~
Like &R XF GA FIEREE i 38 40 38 (1) 0 17

1 #H57FE

L1 ##

AR RE Ay RRCIE b JC A% ) 44 Rl A% U 0
(Vitis vini fera L. cv. Centennial Seedless) , ¥ Jifii 4% 3
T ELO K E g R R B A A
IF (Arabidopsis thaliana) §hFF  BHAS LW, #R B T 52
BECIREFEA . WS, KB E (Escherichia
coli) DHS5o BRI A At 5t W00 RN Kk AT FR 23 ]
MR I 4 ¥T B (Agrobacterium tume faciens) EHA105
TR PR FIAE ) 35 3K /K pCAMBIAT301 iy A SE 56 =
47 . pMDI19-T #4k [ DNA I A i 45 FlBR il
VIWg ., T4 & 4% B 1 M-MLV 3 55 5 il 25 24 A
TAKARA 24w (Ki%) . Z g DNA 44k [a] it 5
&l [ L ERL R A R A AL 51 A Y
HT b 42 A= W R A R A 58
1.2 A&

1.2.1 #%& % RT-PCR

K H] CTAB /) i 2 32 O % A 7] 2H L0
RNAM | RNA 4lifk & first-strand ¢cDNA 4% 1) &
B e HEAS B W A AR ) A RE D A . AR
o A e FL NP 5145 3] VoSCL14-Like 3 (17
B i1t VoSCL 14-Like H H B Rf 5 PE2F 2 3 RT-
PCR 5| %) VuSCL14-Like-F: 5~ TGGATGAGA-
CCGTAGTGGAA-3",  VwSCL14-Like-R: 5'-
AAAGAAGCTGCCTGAAACCC-3', LI Vwl8S
fER N 2 . UL A& AS [R #F BE B9 first-strand
cDNA 8 MM PFE & H:94 C 5 min; 94 C
40 5553 °C 40 ;72 °C ZEff 40 5532 DI, Hrp
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Vol8s MG M0 94 °C 5 min; 94 °C 40 s;48 C
40 5372 °C ZEfd 40 s;27 NMEH
1.2.2 BaFRARALELRERAKME

L8 4 5 3 R 415 90 7E VoSCL14-Like 3£ I
aEMHE B T PRI RES Y
VuSCL14-Like promoter-PF: 5'-ATTCTGAGC-
TTTGAAAGGCAGGGCT-3', VoSCL14-Like
promoter-PR: 5-CCATGGACAGGCACTGAGG-
TTCAGGAAGAG-3"CFRIZ N Neo TRV £ .
PL CTAB /)N BV 32 WO 7 45 i 5 DNA S KA
#E47 PCR §7 34, &3 5 F K 94 °C 5 min; 94 C
50 5353 C 50 5372 C 3.5 min;34 MEH,

PCR =¥yl )5 5 pMDI19-T H# 4% . 3% 7Y)
WAl E. coli JRAZ MM, S BRI P . ] Xba 1
MM Nco 1 XU ¥ 5 ki pMD19-T-VoSCL 14-Like
promoter fil pCAMBIA1301, & 4H # & ¥ 1k E. coli
2SN . BEIBUBORL R AT AU U 40 o B b
i) 5k pCAM-VoSCL 14-Like promoter F % @ik
B ANAGKT BB ok EHATLO05, LT A 40U R JF i o 6F
18 HL Ry MR I AHT T A Sk AT IR el
RIWAFN T 5 . A2 MS HUPE R SR 2 (10 mg/L Hyg,
50 mg/L TMT) |- 347 5%k o
1.2.3 A% EF5H

T H ML 3 A (Vitis vinifera L. cv.
Centennial Seedless) A6 5 12 d X H R 347 30
mg/L GA; FEREALHE, 7350 T AL LIS 1.3 F1 7 d Fifi
BILR B Xof i 5 A 3L 7% 5 4 SR S 2 /0 100, T ]
WAL G A —80 CHifr & M. R CTAB %
PEHUAS B 5 ) 8 RNA, Nanodrop 2000 & il RNA
Ji &5, % Hlumina HiSeq™ 2000 -4 #:47 RNA

451

ATSCR
VwSCL18
VuSCL1
VoSCL13
WwSCL14
VoSCL14-Like
VwSCL19
WwSCL28
VwSCL3

W $2 0 VoSCL14-Like W% 5445 8., I 47 4>
Mro N7 7E 26 B0 Hs B PLACE XF ¢ B Il )% 4
VuSCL14-Like J& 80 TR 5 #4750 721 . AR 4B
SN E R TR X VoSCL 14-Like Ji3 8 F 1) % 5
PR VoSCL14-Like B9 424 Sh g 47 F
1.2.4 Ba T REIFHEGHR

FITs ARBH P 48 R T 3E 47 41 21 GUS % 5 30
U RS B0 i R AR K R T AR TR
Fepkh . LIRSS 20 d B BE PR 0L RE IF O IR B AL R
SKHILAR 7 ik db B 4T GUS e s, GA, 4b 3.
YR MAE 150 pmol/L 1) GA; W H,23 C,16 h
6 FEE R B IR A 0 4 B Ab B 24 48 h JE L R AT
GUS 4t {8 W 22, NaCl 4b BH. 4 i 12 8 76 100
mmol/L B NaCl iE#% 77,23 °C,16 h Yt MEfE R 3 3%
AN AL B 24 F148 h . #EAT GUS 4 o W %€,
DAL A B35 DA KR A X R, R . & AR
23 °C,16 h G HRTE IR 55 FR A 85 72 540 F L 4F 1R Be K
715 dJ5 L EEET GUS Y (e Wi gg, LA b Ak B DL
TE & AR xR,

2 GHRESW
2.1 WSCL14-Like EE R HEEHEH AR HR L
F R RIE

FI 28 A7 1) 4 ik PR LA B AR AR A G 7 41
¥ VoSCL14-Like R Fr 4 5% 11 2 FL 2 7 5] 5 i 4
SEH YL rp R 4y SCL KL A B 5% ARG IF SCR 3L A T
Gt 1) 24 FE IR 17 9 R AT Ee X, 45 R B R VoSCL14-
Like £[H T 4t i) @ 3L 12 )7 9 A5 GRAS RKIGR A
BB it A5 SF 285 4 3 VHIID (& 1), 58 B VoSCL 14 -
Like SR JEA % GRAS SR G005 i — A1 .

VHIID 500

(368) SARQVENGTSPLVKFSHFTANQA 1QEAFEKEDVET DL D ThiQGLGWPGL
(117) §TYLSLNQITPRIRFSQLTANQATLEATEGQRATHTEDFD THHGVEWPPL
(270) SAVQILFEVCBCFREGLTAANGA T TETFKDEKRVHTVDRE INQGSQY ILL
(250) SYMHELYQECPYYKFAYMSANVV 1GEATKNEPK T 1DFQTAQGSEWVSL
(403) KAYRLYVTVCELRRMSHKFANRTMAKLAERETHLII TDFGIEYGRQWPCL
(297) RAYKVYASACPEKRVSYFFGNWMIGKVAEKA TR 1 DG ILFGFAWPSF
(445) KAYHLYVSVCPERKMSNFFSNRS IMTRAEKATIHLIE 1BIFG 1EYCEQWPTF
(372) TALRLLNQVSPTPKFTHFTSNETEHLRAFEGKDRVET 1DFD TKQGLAWPSL.
(125) LVQKLFFELCPFLKLSYVITNQAIIHAMHGHKﬁYHIIE!NSFESAQWINL

1 #% VvSCL14-Like 535> # % SCL R #IFE I+ SCR ki VHIID 454438 S & 8 FF 5 89 bk 3¢

Fig. 1 Comparison of amino acid sequences of VoSCL 14-Like protein with some SCL

proteins of V. vinifera L. and Arabidopsis thaliana SCR protein VHIID domain
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%5 VoSCL14-Like (G1:359478625) {ii T % %
5506 S fafk I VoSCL14 (G1:225434901) % [H iy
T, BT FE W, VoSCL14-Like 5 VoSCL14
1 VoSCL9(GI:225434907) 43 Ry — AW it (J& 2)
VoSCL14-Like 5 VoSCL14 3 K ¥ 51 AH ol 2 K
49.38%, 5 VoSCL9 3 A ¥ 4 ALl Sy 44. 26 %,
FES LR T A AL b3 50k 62 %6 F 522, T
VoSCL 14-Like 58 H = 90 45 ¥ A1 2 € _F AT GE Al
VoSCL14 1 VoSCL9 % R AHA

100% 80%  60%  40%  20%
L | | | |

VuSCL28.SEQ

VuSCL3.SEQ

VuSCL18.SEQ

VuSCL1.SEQ

VoSCL13.SEQ

VuSCL9.SEQ

VoSCL14.SEQ
VoSCL14.-LIKESEQ :’5%
B2 BHEH#HMS VWSCL ERNEERF IR

Fig. 2 Comparison and clustering of sequences of

SCL of V. vinifera L. A tree diagram of
some members of VoSCL was generated

by AlignX from Vector NTI (Invitrogen)

Xf 48] B HEAT AN R 2L AL 2 5 it RT-PCR., 45
LW VoSCL14-Like K HEARHR 28 45 3k, 75
H AR A RE P 2 T8 Wt 23k (& 3(a)) . A Ak
Ja R kB R RT-PCR 45 R £ B, VoSCL 14~
Like JEPRITESE — W AE KT (19 &) R84
KM (45 D RIS U AR K I (61 D JE ] 1B 3%

ik (El 3(b)) .

1 2 3 4 5 6 7

Vul8s
(a) ANIRILHLRRTY
(a) Different tissues
13d 15d 45d 61d
VuSCL14-Like

(b) JREIH3NEE W

(b) Berry developmental stages

1 RRBRZE ;2 AR 53 SHFH R4 gt

5 AL 56 ST RAEST .

1:Dormant bud;2:Root;3:Stem apex;4: Young leaves;
5:Leaves;6:0ld leaves; 7 : Inflorescene.

B 3 #HZ% VvSCL14-Like EEEARALRFZEM

REEELEPHERE
Fig.3 Expression level of VoSCL14-Like gene
in different tissues,organs and berry

developmental stages of ‘Centennial Seedless”’

R TSGR DN A % SR S5 VoSCL 14 -Like 1y
LSRR R EBZ MR GA (R 45, F) A 5256 25 58
A TEAZ ARG 0 FESEXE GA, b B R (1 5% Sk 2 4
i 6 b B 6 BRR SE rh VoSCL 14-Like 78 552
B — PO A KT R ACE AT T . 25 R
5 VuSCL14-Like 3 P [7] — W % ) VoSCLY,
VoSCL 14 15 R 5255 — R AR K N 8 363k, HL
£ GA; JbFEJE 3 d i RS h B B ik, 5 A
I % 1T AR A P RT-PCR k45 19 45 3 AH —
™, VoSCL14-Like $&PH1E 5 5245 — Pl A K
HAE 15 d AR MRk, SHA e RIL kT P
FE i RT-PCR 4R — 3. GA, b5 VoSCL14-
Like SERB A B LR RIXGR D,

£ 1 HNEGA, SIEFIITEEE R h VWwSCL14-Like EE & ik 7k F (RPKM) fiiE R A S

Table 1 Transcription analysis of VoSCL 14-Like gene expression level in stage I of grape berry development
3t K 44 FR 1DAT X} B8 1DAT kb3 3DAT Xt i 3DAT 4b 3 TDAT X%t g 7DAT 4t 3
Gene name Control for GA; Teatment Control for GA; Teatment Control for GA; Teatment
1DAT for 1IDAT 3DAT for 3DAT 7DAT for 7TDAT
VuSCL-9 27.137 1 26.522 7 20.558 5 22.118 24,723 19.563 5
VuSCL-14 14.676 8 13.305 2 15.181 4 15. 367 2 15. 640 2 12.075 1
VuSCL14-Like — — 0.0357 — — —

H:1DAT AbFJE ; RPKM 36 [ & ik 7K F-,

Note: 1Day after treatment;Reads per kilobase of exon model per million mapped reads.
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2.2 WSCL14-Like B FHIRESEMERFESH

KT #F5E VoSCL14-Like 3 35455 4F . 48 2 H
Al BEAY A BRI fiE L LA 45 5 DNA SH AR . 4 PCR ¥
1 15525 1 600 bp 89 VoSCL14-Like J& 31 F)F 51,
B0 4E ATG B 1 600 bp 9751 (K 4 1 5).
PCR =¥ 2 aifb n U5 - 3% $: 3) pMD19-T Fe B 2k
A b A5 28 19 R iy 44 1 pMD19-T-VoSCL 14~
Like promoter, MJFZ5R KM, FHKE N 1 655
bp . 55 4 25 3 UL A 19 5 SR RLEE R 94 %%

1 2 3 4 M
bp

2000
1 500

500

M:DNA marker(DL 2000);1.2.3 il 4:4 4>
5 VoSCL14-Like 3 31 T PCR 4
M:DNA marker(DL 2000);1.,2.3 and 4:The
PCR product of VoSCL 14-Like promoter
4 F % VvSCL14-Like EFE T PCR £ 1
Fig.4 PCR amplification of VoSCL14-Like

gene Promoter

23k 1E 2 % s B PLACE 43 #7. 3 BE 19
VuSCL 14-Like J& 81T 751 24 g s 7 (1 564 T g
Jek TATA-BOX.CAAT-BOX, % HAH Z A5
300355 36 A S A0 ) 1 A 4 38 2 4R T e A (R 2D
VoSCL 14-Like K&K 33K 7™ ¥yl B8 2 7 45 P i % ik
5 g i O B e — AN SR T

e LA CAAT-BOX 5 & A 5+ 5 W
0K e R e VE B R B GA AR FH T
(B 5) . Ui VoSCL14-Like J5 8hF 0] BEBE %
7 LA 36, JF AR5 A7 ) GA IR

CTAGAGATTATTCTGAGCTTGAAAGGCAGGGCTTCTTCAAGGCAGGGCTT — —1513
CTTCAAGGCAGAAAGGTGGATCAGAGTCCTCTACTAGATTATTTTTTTGG — —1463
ATCTGTGAGAGAACCCAGCAAAGATACTGAATTCTTTTTACCATGACGGT — —1413
CCCTTCAAGACACTCGGTGCTTGTTTACATAGTGCTGAATATGTGAGCTC  —1363
TATGTTTTGCTTGCCCCCAGATCATCAATCTATGGTGGGTTCCAGGAACT — —1313
TTCTGTGCAGCTTGTCATTCATTCTTAGTGACTTTCTTACTATGTAAATG ~ —1263
GAGTTAGCCCTAGAAATCTTTGTTGAAGAGATTTGAAGAAAATATAAGAT  —1213
ATAGTCAGATTCTGTTGAACTCTGGTTTAGTCTGTATTTTTTTTTTTATT — —1163
GTAATTTTACCAATTTCTTTGTGATACTACTTAGCTGTGAGTGTAGTAGT ~— —1113
TGGGGCACCGTGGTTCAGTTTGTAATTACAATTGTAGAGATGGGAATGTG ~ —1063
GAAATTATGAAGCAGAAGGATCAAAGGTAAAGAAGAATGTAGAAACTGGT — —1013
TCTGGGTTGTTCCAAAATCTATGAAATGGATAATAGCTTCCTCAGTTGTT — -963
IBOXCORE MYBCORE
CATCAATTCTGACAAAGACCTGGGGTTTTGCACCACTAGAGCACCGCCGC  —913
CTTGCTTTTTGTTGAATTTGTCATCGGTTGAGACTAAATGCATAGCCACC — —863
MYBCORE
TCCTTTTTCTTCTCGAAAAACAGAAGGAAGACAGAAATTATGAGAAAGAT ~— —813
PYRIMIDINEBOXOSRAMY1A
GTL1GMSCAM4

TATTTATATTTGCAGGGATTCAGAGTATGTCACTGGGCAGAGCCGCCTCT — —763
TTTGAACCCAACTCTCACTATCCCGATCAAAACATTAGGCCAGATTGCTA  —713
GGGAATTGAAAATTCAGTAGTGATAACATTCAATCACTAAAGAGTAAAGA  —663

IBOXCORE
CACAGAGATGATCAATTTTCCTATTTTTTTAAAGTAATGTCAGATTTTIC — —613
'l"l'()AAA'l"l"l‘A'l”l"l"l'ACAAA'l'C'l"l"l"l"l’()'l"l"l-'["l'A'l"l‘AAA'l"l"l"l”l' —563

AMAAACATIERRE TG AATTTTTTTTCCTTTCATATTTTCCTTGAGGET — —513
PYRIMIDINEBOXHVEPB1
CCATTTAGAATGGCATTCCGTACCCACTTTGGACTCGOGTAGGCTGCGET — ~463
GCGGTACCGTAGTATTTTTCCTTTGATGATAATCATTTTTTTTAACARTT — ~413
TBOXCORE
TTTTATTTGGTGCTTACCTAATTAAACGTCTATGAACCGTTAGTAAGTTA  —363
ACGTATERDL MYBCORE
TGTTGAAGCTCCACAGTGCATCTCTTCCCATACAGTATTTTTGGAAATCC — ~313
CTTCTTATACAGTTCTAGTTCTCCGATCAGCAGGAGATTCTTCCGCTGAT — —263
TTTTCCCTCTCGTCAGTGTGTACTTTCAATGTTCTGTCTATTCTCTCAGE  —213
TACACTGAATTTATAGTATTTATGGTATTCTGTCTATTCTCTCAGCTTCT — ~163
TTTGATCTTCGCTGCCCTTTTTCTGAAGAATTTAAGTCATATTGTATAGC  —113
PYRIMIDINEBOXOSRAMY 1A
ACAAACTCAATATTTTCTTTTTCTTTCCCTCAGTTTTCTCAGAAACCAAA 63
MYBIAT
CTTAGGATGCAGTTAAACTTCTTGCCCTTTITGATCTCTTCCTGAACCTC — —13
MYBCORE ~ PYRIMIDINEBOXOSRAMYIA
AGTGCCTGTCTCATG +3
+1

B 5 VvSCL14-Like EEEBHFFEIIREATHERF I

Fig. 5 Promoter and elements sequence of VoSCL 14-Like

# 2 WSCL14-Like E3hFRIET MM EMIE BE NI

Table 2 Bioinformatics analysis of VoSCL 14-Like promoter

5 FJC 44 #0751 Yitie (s
Name of regulatory sequence Core sequence Function Position
TATA-BOX2 TATAAAT %R IE-30 #0531 F 507 —554
TATA-BOX4 TATATAA  #EH1E-30 #0083 Fp 50 —582
CAAT-BOX CAAT 4o -, FAT) g oo —105,—236 % 9 4~ 5
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Name of regulatory sequence Core sequence Function Position

PYRIMIDINEBOXOSRAMY1A CCTTTT GA g Ji Je A —37,—147,—861
PYRIMIDINEBOXHVEPBI TTTTTTCC  GA W i Jo —541

GT1GMSCAM4 GAAAAA /SR Il —848

ACGTATERDI ACGT T a0 w7 T4 —387

MYBIAT WAACCA MYB {5 57 i, T 52 00 o 76 42! —70

MYBCORE CNGTTR Jid K =z 1 T —53,—376 % 5 A
IBOXCORE GATAA e oo —435,—691,—984

2.3 BEhFiEESTN (| 6(d)). XL, VoSCL14-Like J& & F 55 A

MM AL GUS @y Irk. il 7 AR 3 T REEME Va8 55 %R 3T,
pVuSCL14-Like . :GUS f£ T, fUSMERIB ST/ VoSCL14-Like J5 316 4 bk 28 K 90 147 16 1 T
g1k AURRW LRI AT R Kl T s FEAS B W A5 A ORI RR T 59 08 B R 2 A

1E N IRRh AL GUS ZEHFRIL (K 6(a)) . WMITR  BH . VoSCL14-Like J5 3 ¥ B A W B /9 15 fi X
B S AR TS GUS B K K3k (B 6(b)) . — 4R 5 VoSCL14-Like J& N 75 % % A [7] 4 21 &
SFEAAEA KRG AL E RV B A GUS ZER KL AR 92 % 7 o B2 92 2 & RT-PCR 45 2R A

([ 6Ce)) 2 R f 2R TE B 2 19 GUS JE I 3Rk —.

(am b) , (©) ‘ C) !
' !

(W RIE 7 dRILHE (DB KRG 20 d AR IF: (o) BRI AE ; (D) 4 3R
(a)A 7 d-old seedling; (b) A 20 d-old seedling; (¢) Mature flower. (D) Silique
B 6 VvSCL14-Like BEI FR B IGUSHIHAMEERKR RN GUS RBER
Fig. 6 GUS staining of pVvSCL 14-Like . : GUS transformed Arabidopsis thaliana

S

v

AT
9
-

2.5 VvSCL14-Like 5 E1F 337 [F & 32 4 32 i 0l iz (F 7(h) . XViBH . VoSCL14-Like J3 3T GEA% W 7

2% 150 pmol [ GA; ¥ W A1 100 mmol i NaCl
VWAL EE 24 h LRI IT 4 L S X BRAR R L 7R A5 4
IR 4 B AT WAL F) GUS FE R 19 8 33K, GA, I
NaCl kb Hf 48 h J5 ,GUS % K78 49 A Jik kb 25 13 B
FE(E 7)) ~ (D), T2 Wrad 4b B 5 (09 3058 T 4h
BRI 7 d JE AE S A U A AR A W 5 3 GUS
325k (B 7(@) b B 15 d J§ GUS ZEMTE L M 3255

GA; b3 iR A1+ 2 Waa . 50 1E B 2E i g
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