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Isolation and Functional Analysisof a S5, -locusCystene-rich Gene of Orna-
mental Kale (B rassica oleracea var. acephala)
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Abstract: The S;,-locus cysteine-rich gene (SCRy,) was iolated fran pollen of omamental kale
(B rassica oleracea var acephala) S, homozygotes, GerBank accession number is EF577028 The SCRys.
DNA squence had an ORF of 237 bp, encoding a 78-aa protein  The genamic SCRy,., Segquence contained a
758 bp intron with boundary sequences of GT at 5’ site and AG at 3' site, which camplied with the typical
GT-AG rule’ inplants Genamic DNA blot analysis shaved that SCR;;, was a single copy gene in Sy Sz
lines Pollination bicassay showved that prokaryotic expressed recambinant SCRy;,, can induce Sl reponse and
inhibit cross pollen gemination and growth
Key words Brassica oleracea var acephala; <elf-incompatibility; prokaryotic expression
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(B rassica oleracea var acephala) (Li & Yu,
2006) , Sl Siab Sisb Sl
( , 2006) , SRK3+ SCRy3+
RT-PCR SCRy3-p , SCRy3-
Sl ; , SCRuzp 758 bp ; DNA blot SCRizs  Sizb Siz
) Sl
1
1.1 SCRy3
1.1.1 SCRy, DNA
Sz Sizb 2006 6 2007 5
Siz-b Sizb 2 8mm ) )
CTAB RNA ( , 2006) RNA AMV (TakaRa)
Oligo (dT) 4, D42 30 min, 99 5min 4 5min
LRz 1 (5'-TAAACAAGAATTITGCTGCGAG-3') LRz 2 (5'-
GAGAACAACTGATACTTTG-3) R LRz LRy5
(Schopfer et al , 1999) 5 3 PCR 1 , LA Taq
DNA (TaKaRa) 94 30 s 50 30s 72 1min,
35 , 72 7 min PCR M agExtractor-PCR & Gel Clean up ( ) ,
pGEM -T , Top10 , , DNA
1.1.2 SCRy3,DNA
S Sz , CTAB DNA ( ,
2006) LRz 1 LR 2, LA TagDNA (TakaRa) PCR
LR3,DNA PCR . 94 30 s 50 1 min, 72 2 min,
35 , 12 7 min PCR , pBST ,
Topl0
1.2 SCRy;, DNA blot
DNA (6 7u @), EcoR Xba BamH Hind ,
0. 7% : DNA Hybond™ N ; LRt
1 (5'-GCTAATCTGATGA TGCCTTGTGG-3') 2 (5'-TTTTGACTAAGACGAATTITGEA -3')
; (0.5mol- L™*NaOH  1.5mol- L ' NaCl) , 65
; , 2% S 0.1% PS , 5 min;
0.1% ST 0.1% PS 65 30 min, X
1.3 SCRus
1.3.1 PGEX-KG-SCRyp  PET-32a-CRusu
P1 (5'-GCTCTACGA TAATCTGATGA TGCCTTGTGGC-3') , Xba 7 P2
(5'-GCCAAGCTTCTAACACAATTTACAATCACA-3") , Hind P3 (5'-CG
GGATCCAATCTGATGA TGCCTTGTGGC-3') , BamH P4 (5'-CCGAAGCTTCTAACA-
CAATTTACAATCAC-3'),  pGEM-SCRis, , LRy 165 bp

PCR KOD ( ), 94 15 s 55 30 s 68 1
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min, 30 , 12 7 min PCR , pGEX-KG
pET-32a , DH%x PCR , DNA
1.3.2 SRy
PGEX-KG-CRy,  PET-32a-CRyss BL21 (DE3) pLysS
5mL LB ( ) , 37 Aspo =0.6,
1mmol- L* BD- (iopropyP -D-thiogalacoside, IPTG), 37 4h
12% DSPAGE ,
1.3.3 GST
pGEX-KG-CRy34 100 mL , 5000 r- min* 10 min,
5mL FBS (137 mmol- L *NeaCl; 2.7 mmol- L ' KCI; 10
mmol- L ‘NaHFO,; 2mmol- L " KH,FO,; pH 7.6) , 12000 r- min'* 4
15 min mBSs Poly-Prep chromatography column (Bio-Rad )
, 100M L GST Bind" , 4 30 min 600U L PBS 3 , 250
uL (10 mmol- L* , 50mmol- L' TrisHCI, pH 8.0)
, 10p L 12% PSPAGE
1.3.4 His
PET-32a-CRy5+4 100 mL , ,
5mL (20 mmol- L * Trishass 30mmol- L *NaCl; 10mmol- L * . pH 8.0),
, 12000 r- min"* 4 15 min Poly-Prep chromaiograr
phy column , 1000 L NiNTA (Novagen ), 4 30min 20 30
40 mmol- L* NiNTA : 250 mmol- L"*
1.4 SCRy,
Siz Sizp 14 ( )
, 0.5ML 600 ng- ML™'  GST-LRy HisTRus
1h 14 6 h 15 , FAA 24 h
8mol- L'* Na&OH 20h . 0.1% (0.1mol- L 'K, FO, )
4 h
2
2.1 SCRus
RT-PCR SCRyz,  ONA ( 1), GeBank EF577028
SCRy3, ADNA 237 bp (ORF) , 78 LRz
N 24 , C 54
LRz LRy5 (Schopfer et al , 1999) 98. 3%
SCRy3- 1 2 DNA PCR, SCRy3, DNA SCRy3-
DNA , SCRys 758 bp , 5’ 3

5-QJ 3'-AG, QJAG , AT 69.4% ( 1)



542

TAAACAAGAATTTGCTGCGAGTAAAAGAGAATCTTTAAACACTTTTCTGAATCATGAAAT 60
M K S
("I'(',("l'('.TTT:\T(;(‘T'I”lﬁ-\TT.\T(',TTT(';\T.\TT(‘.\T('(.TTT('_\(;(,T(‘_\T;\'IAT(‘;\A\(im-ta 120
A VYALLCFTFTVS GHTIQE

ctactacataccctcagetgecactggagetacaattacttgagaaaatttaaactcecete 180

ttcaagtcttttecgactaataaacttttetetetttttttgggetaaacgttagattga 240
taaataaaattatgaagtgttagacatattcetttcaatatgttctgaacttetageaata 300
gacataggectcegacgtattgettaatgacttttattggetetaaggecaactecattgg 260
taggttettaatgggtatcecgaactgattaaaagaatcaaaagaattaagacagaaganaa 420
agaatcagaagagttttacgecaagaattaagaaacaagaaaaagattcaaaaacaatata 480
tatatatatatatatatatatatettgtaatgetagetttgtatteggtaacetgtaceg 540
cttecaatatcactatttetgtttatcagtaaaaagtaaccaateggatgaactatgtta 600
aatcttcatactatccateggtttttgeatetaztetttttcacatcagttettgaggtt 660
tgcaagaaagtgarttetaaactattitttecggeatcaaaatttagatageatttggeaa 720
anranatttogatageaaaactcactactaataatcaggaagactatatttgegaaaagt 780
ggtigtagagectegtttagttttaasacttattttattaccagttecateetttttatcaa 840
ctaacattttgataattgatatactttaat \(}(;T(}(},\A\(}("I';\;\T('T(L\](i\’]'('v( CTTG 900
VEANLMMMPC
TGGCTCTTTTATGTTTGGAAACTGTCGCAATATAGGAGCCAGGGAATGCGAAAAATTAAA - 960
G S FMFGNCRNTIGARETCETKTLN
TTCGCCGGGTAAGCGCAAGAAGCCTTCACATTGCAAATGTACAGATACTCAAATGGGTAC 1020
S PGKRIKIKPSHCKOCTDTAQMGT
TTATTCTTGTGATTGTAAATTGTGTTAGTAAATGCTAGGTTATATACTAGCTTTATTATC 1080
Y S C D C KL C =
ACAACAACTCTACTTTTTTCTAATCATTCCAAAATTCGTCTTAGTCAAAATAATTGTTTA 1140
GTTTTCAGTTTTTTTTTTTTGACGACAGTTTTAATTTTCTGTTTTAAATTCAAAGTATCA 1200
GTTGTTCTC 1209
1 SCRygp

M M
TAG , (1 24 )
Fig 1 Nucleotide ssquence of SCRy3, and its deduced am ino acid seguence
The intron regions are shown in lovercase letters, with the lice donor/acceptor sguence in frane letters
The exon regions are shovn in uppercae letters with the underlined TAG sequence indicating the stop codon,
and the deduced amino acid sequence is depicted below the nucleotide squence

The characteristic signal peptide (anino acids1 - 24) isunderlined with a single line

2.2 SCRy, DNA blot EcoR1 Xbal Hind Il BamH |
LRz
, DNA EcoR Xba Hind
BamH , LRz
: (
2), LRz 2 SCRya, DNA blot

Fig 2 DNA blot analysis of SCRy3.,

2% © 1994-2009 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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2- 3 $R13'b
pGEX-KG-CRy3. BL21 (DE3) pLysS , 37

LB : ODsoo 0.6 , IPTG

' 32 kD

( 3, A) PGEX-KG kD kD

GST 26 kD,  SCRus 6 '35
D 66.4 ..
GST-LRyz 443 8

PET-32a-CR5 o <GST-SCR,,, |
BL21 (DE3) pLysS , - 32kD i —His-SCR,,

N i2+ 'NTA “. 26 “)
T 201 A
DPSPAGE 3, B £
A - B
26 kD )
3 SCRyp
pET-32a 20 kO Fig 3 Purification of recanbihant SCRy3.,
, HisSCRs
2.4 SCRys
Siz5Sizb ) ( 4, A): 14
Siz5 Si3-b ) ( 4,B); GST-LRyzy,  HiSLCRy;,,
Stz Siz , 14 ( 4,C D) Stz Sia LRy
Sl ,

A. Si3S13 ; B. S;3Si3p x14
C GST-Riys . D. HisSRys

Fig 4 Observation of pollen germ ination and pollen tube growth by fluorescence m icroscopy
A. Self-pollination; B. Sj3.,S;3p X 14 crosspollination; C  Sj3.,Si3 X 14 cross-pollination
after stigna treated by GST-CRy34,; D. Siap Siap X 14 crosspollination after stigna treated by HisSCRyz-p,.
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3
SCR —SCRy3p, SCRy, AMNA 237 bp ,
78 LRy N 24 , C 54
, LRz LRy5 98. 3%
SCRus 758 bp , 5’ 3
QA-AG , AT 69. 4% S SCR ,
, (B rassica rapa) SCR 4 kb, SCR, 0.7 kb
SCR;, 0.3 kb; SCRs; 0.9 kb (Schopfer et al , 1999; Takayamaetal , 2000)
SCR
LR , )
, R Sl ,
(Takayama et al , 2000; Sato et al , 2004)
LRz Sl , , LRy, Sl
“ LR” “ RK” “ " “ " ,
Sl
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