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Cloning and sequence analysis of cDNA WRI1 gene from Brassica napus

SHI Chun-lin, LIU Cong, XIAO Dan-wang, CHEN She-yuan, GUAN Chun-yun, XIONG Xing-hua"

(Crop Gene Engineering Key Laboratory of Hunan Province, Changsha 410128, China)

Abstract: Five WRI1-Like WRI1 ¢cDNA samples were isolated from Brassica napus (Xiangyou No.15 cultivar) by RT-PCR.
Among the five cDNAs, BnWRI1-1 is 1 248 bp, BnAWRI1-2 and BnWRI1-3 are 1 254 bp, BnWRI1-4 and BnWRI1-5 are
1 242 bp in length. Cluster Analysis showed WRI1 genes belong to transcription factor AP2/ERF gene family, which
clustered in the same group with AtWRIL(At3G54320) gene of Arabidopsis thaliana. Alignment of the coding regions of
WRI1 genes indicated 40 single nucleotide polymorphic sites. A nucleotide transition from A to G at position 892 in the
coding sequence of BhWRI1-1 BnWRI1-2, BnhWRI1-3 and at position 880 in the coding sequence of BhWRI1-4, BhWRI1-5
produced a specific restriction endonuclease cleavage site which was original identified by Bcl 1. Further digestion test
showed that Bcl T cleavage could differentiate the genome origin of Brassica napus At WRII-like WRII.
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(ACP) 3- MiKRO 220R UV-1700
—-ACP -ACP PharmaSpec Pharmacia MultiTemp
WRI1 11 HIRAYAMA
MIJ Research PTC-200 PCR
WRIL 1.3 3 RNA {2EUANE —4k cDNA &5
Cernac ' Masaki [ ]
Baud [11] EASYSpln RNA
WRI1 t RNA
TUREscript 1* Strand ¢cDNA Synthsis Kit
WRI1 DNA RNA
WRI1 cDN
[12-16] 1.4 5I¥&it5 PCR #1%
WRI1 To GenBank WRII mRNA
1) WRIL (DQ370141) Primer 5.0 FW
WRI1 GGATCCATGAAGAGACCCTTAACCA RV GAG
(B.napus 2n=38, AACC)  CTCTCAGACAGAATAGTTCCAAGA
(B.rapa 2n=20, AA) (B.oleracea Bam HI Sacl 3
2n=18, CC) cDNA PCR PCR
WRI1 20 uL cDNA 2 uL 10xBuffer
15 2 uL 2.5 mmol/L dNTPs 2 pL 1uL 5U/uL
WRI1

1 #MRERE
1.1 ki

15  (Brassica napus,2n=38,

AACC) ( )
(B.rapa 2n=20 AA) (B.oleracea
2n=18 CCQC)
DH5a

1.2 EEAFIRMEE
EASYspin RNA
TUREscript 1* Strand ¢cDNA Synthsis Kit
Pfu
EasyPure Quick Gel Extraction Kit

pMD18-T Simple Vector
Takara
Eppendorf Centrifuge 5804R

Pfu 0.5 uL ddH,O11.5 pL. PCR

94 °C 3min 94 C 40s 50°C 40 s
72 °C 100s 30 72°C 10 min
PCR 1.0%

1.5 #HiREESNF
pMD18-T Simple Vector
10 pL 3 uL pMDI18-T
Simple Vector 1 pL. Solution I 5 pL.  ddH,O 1 pL
16 C lh

1.6 35t SEeam

DNAman WRI1
CLUSTAL X
MEGAS.0 Primer 5.0
DNAman A
C WRI1
3 PCR
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2 FER5HH Mo 2 3
2.1 WRI1 £ E mRNA £K4HADFEFIH 55 1500 bp —
1000 bp —»
3 1.3kb PCR
(D PCR 1 15 2 3 M 100 bp
PMD18-TSimple Vector DNA marker
DH5a PCR 15 1 Ak, HiE. HEZHR WRIL EE 5T
5 BnWRI1-1 F5| PCR #1445 R
BANWRI1—2 BnWRI1-3 BnWRI1-4 BNWRI1-5 Fig.1 PCR amplification of WRI1 cDNA from Brassica rapa,
1 Brassica oleracea and Brassica napus
BraWRI1 BoWRI1 2.2 WRI1 £[& cDNA F5IRILEXT 45 R
BnWRI1-1 BraWRI1 1 248 bp (
BnWRI1-2 BnWRI1-3 1 254 bp WRI1 41
BnWRI1-4 BnWRI1-5 BoWRI1 1242 bp BAWRI1-4 BnWRIL-5 826 870
! 9 3 BnWRI1-1 1217
#1 WRILHBEFBLEFRERM AN
Table 1 SNPs in the coding sequences of the cloned WRI11
(SNPs)
BnWRI1-1 BnWRI1-2 BnWRI1-3 BnWRI1-4 BnWRI1-5
31 A A A T T
57 T T T C
76 C C C T T
124 A A A C C
126 T T T G G
128 C C C G G
130 A A A T T
228 G G G A A
324 G G G A A
364 G G G A A
386 C C C T T
406 T T T C C
582 T T C T C
642 C C T T T
711 A A G G G
717 T T C C C
729 C C T T T
757 G G G A A
823~831 GAACCGCAA GAACCGCAA GAACCGCAA
871~873 CAA CAA CAA
892 G G G A A
910 G G G A A
978 G G G T T
1038 G G T T T
1217~1222 CAACAG CAACAG CAACAG CAACAG
7 A C AtWRI1-Like WRI1 Bcl I(TGATCA)
1 222 6
BIWRIL=4 BnWRIL=S 2.3 WRIZE cDNA 3 REB LM
4 BnWRI1-1 2
( 2 WRI1
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cDNA AtWRI1 (At3G54320) WRI1
1 BnWRI1-1 15
BnWRI1-2 BnWRI1-3 A C WRI1
BraWRI1 BnWRI1-4 BnWRI1-5 A C
BoWRI1 WRI1
56 HM374502.1/B.napus
53 Bra007066/B.rapa
93 BnWRI1-3
97 —— BraWRlI1
70 t———— BnWRI1-1
BnWRI1-2
100
Bol008611/B.oleracea
82 BoWRI1
53 80 BnWRI1-4
45 BnWRI1-5
100 92 DQ370141.1/B.napus
At3g54320/AtWRI1
— Bol025192/B.oleracea
L—— Bra003178/B.rapa
100 Bra035137/B.rapa
Atlg79700/AtWRI4
100 |—|: Atl1g16060/AtWRI3
T00 Bra026082/B.rapa
— At2g41710/AtWRI2
100 |—|: Bra000237/B.rapa
90 Bra004641/B.rapa
B2 Bx. HiE. HEEHEFMLETT AP2-Like WRIL EFE4IBFFIR B L R
Fig.2 Cladogram of AP2-Like WRI1 coding sequences from Brassica rapa, Brassica oleracea, Brassica napus and Arabidopsis thaliana
2.4 WRI1 £ E cDNA H S 1B (1 5 547 K B 1) AtWRI1-Like WRI1
A2
*ﬂ 'D]‘IJ gé': % Brallkl1 AGGAGGCGGTGGTCACTTGCTGCATTGATTCTTCGGAGAG 920
BalWRI1-1  AGGAGGCGGTGGTCACTTGCTGCATTGATTCTTCGGAGAG 920
A BnWRI1-2  AGGAGGCGGTGGTCACTTGCTGCATTGATTCTTCGGAGAG 920
BalWRI1-3  AGGAGGCGGTGGTCACTTGCTGCATTGATTCTTCGGAGAG 920
BraWRI1 BnWRI1-1 BnWRI1-2 BnWRI1-4  AGGAGGCGGTGATCACTTGCTGCATTGATTCTTCAGAGAG 908
BnWRI1-3 892 (G) BolRI1 AGGAGGCGGIGATCAICTTGCTGCATTGATTCTTCAGAGAG 908
BnWRI1-5  AGGAGGCGGIGATCACTTGCTGCATTGATTCTTCAGAGAG 908
C BoWRI1 BnWRI1-4 BnWRI1-5 880 Bol 1 Bl I
(A)
C WRI1 Bel 1 3 S MEEYILIA Bel (TGATCA) R M4 E
BEF 5 L
(TGATCA) A RFFSILLRS
Fig.3 Alignment of partial sequence near the Bcl | cutting site
WRI1 Bcll ( 3
o
Bcll 3 PCR 1.5% 1300 by
15 WRI1 b
PCR 3
WRI1 PCR 2
WRI1 PCR 1 15 2 3
( 4) ( pMD 18T M 100 bp DNA marker
Simpl tor) 5 4 HIERGHRE. HiIE. A WRIL & PCR
1mple vector " N
p =41 Bel | BgEI#EMEE R
6 Fig.4 Digestion of WRI1 cDNAs from Brassica napus, Brassica
AtWRI1-Like WRI1 oleracea and Brassica rapa by Bcl |
Bel 1 A C
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BamH |
l Bell
BamH]1 Bell Bell  Sacl BamH 1
Sac | \ / R . 7 i
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3V #1880bp #9462 bp
WRII
PMDIS-T Smple Vector+WRII
=
~4000bp Bell Sacl BamH 1 Bel 1
/ 4 R—
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Fig.5 Schematic diagram of double digests
1 42 53 6 BnWRI1-1 BnWRI1-2 BnWRI1-3 7 98 10 BnWRI1-4 BnWRI1-5
1 2 3 7 8 BamHI Bcll 4 5 6 9 10 Bcll Sacl M 5 kb DNA marker
E 6 PFRI%5E R NEGTIE NS R
Fig.6 Identification of WRI1 cDNAs from Brassica napus with double digests
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