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Southern Identification and Hamology Analysis of the Resistance Gene
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Abstract: The hamology anong fifteen RGA sof cucumber cloned in authors laboraory and the hamology
betveen the RGA sandN gene fran tobacco, andL6 gene from flax, and RPS2 gene fran Arabidopsiswas ana-
lyzed using ClustalW and DNAMAN 3. 0 program. The fifteen RGA swere identified by PCR and Southern hy-
bridization The reaults shaved that the highest hanology of nucleotide sequence existed beiveen CRRGA 2,
CREA4 and CRCAS Higher hanology existed beiveen CRGA6, CRCA7, CRGA8 and CREA9, al®
existed betveen CRGA 1 and CRCGA3, Less hanology existed in the other RGAs The amino acid sequence
hamologies of the products translated from the RGA swere al® similar o the above The highest hamology,
46%, and the lowvest hamology, 22%, betveen the RGA s and three novel disease resistance genes, N, L6
and RPS2, were exhibited The RGA swere identified using PCR with fifteen pairsof ecial primersbased on
the nucleotide sequence of the RGA's CRGA3 shawved polymormphisn in cucumber varieties The fifteen di-
goxin (D IG) labeling probe, which produced by perfoming secial primer PCR, hybridized with genamic
DNA of 215, 129 and L18, digested by EcoR , using Southern blotmethod The existence of the RGA s in
cucunber gename was certified CRGA9, CRCALL - CREGA15 had multi copies, regectively, CRCA3
had single copy, the others had wo copies

Key words Cucunber, Cucumis sativusL. ; RGA; Hamology; Southern hybridization

© 2006 - 11 - 21, : 2007 -01- 22
: (L SZH-04088) ; (C200526)
* Author for correppondence (E-mail: qav303@126. cam)



356 34
(resistance gene analog, RGA) 30
DNA ( , 2002)
RGA , RGA ,
RGA , ( , 1999) RGA
NBS , STK (PK) LRR
DNA 15 NBS RG (GeBank AY555482
AY555495 AY545993) ( , 2005) , 4 NBS CR-
GA5, CRE2, kinaela ,
250 bp 15 , 10 (CRA1 CREA9 CRE11)
RGA

Blastx  GerBank

, CRA1 CRA1L

(CucunismelonL. ) RGA

(Broman etal , 2002) RGA
RGA RGA 100% (identities) , (
, 2005) 15 R®&A PCR Southemn
1
1.1
L18’ ‘129’ F ' 215
CTAB DNA ( , 2002)
1.2 PCR
25p L 10 x buffer 2. 50 L, 25mmol- L *M¢gCL 2.0M L, 2mmol- L " dNTP2.5u L,
DONA (50ng- WL ') 1y L, Fowardprimer (54 mol- L™ ') 14 L, Reverseprimer (54 mol- L")
1y L, TaqDNA (5U-pL ") 0.2uL, 15uL ANTP TagDNA MB | ,
95 5min, 94 30 s 30 s (
1), 72 1min, 35 , 72 7 min , Primer Pramier 5.0
RGA (1, )
1 PCR RGA
Tablel Special primersof cucumber RGA for PCR and D IG-probe synthesize
Primer sequence(5' -3')
Nane Foward Reverse Ta( ) Product length ( bp)
CRPL GATGCTGCTTTCTACAAGAT GTTAATTCCTCTATCACGAC 46.7 131
CRP2' GGGTCTGTIATGAGCGAAT GCTTCCA TTGCCAAAA GAGTT 49.7 287
CRP3 GCTTTATACAACAAAATCACT GTCCACATTGTCAACCTTC 45.2 156
CRP4 CTA GGGTCTGTTA TGA GCGA TCCA GGACGA GAA GTGTCT 49.0 223
CRP5 GGGGAA GACGACAATAGC CTCCCACAACCTTTACAATC 49.5 494
CRP6 GGCCAAGATGGTTTTCAAT CTTTTTTCCTTGCA TCTCCTCT 49.4 193
CRP7 CTGTTTGGGTTTGTGTCTCT CTTTGGCCATGCATCTTC 47.4 145
CRP8 GGCAAAA GCA GTTTTCAACC AATACCTTTTCCCTTCCAGC 49.3 197
CRP9 ATCATGA GGA GATCAAAAG TTTTACCTCGCA TCACTTT 45.7 174
CRP10 GCATGTCGTA TCAA TGGAA GATCGGGGAA TGA TTCAAA 47.3 193
CRP11 TCCCCAACA TCAACTCCCT TTTCCTGCA TCCGAACGAC 54.8 147
CRPI12 GGCGGTGTTGGAAAAACTAC ACGTCGTCGA GTACCAAC 47.9 164
CRP13 CTACTA GACGGCCTCACT CAATGTAGATGGGTTTCC 48.2 191
CRP14 CGAGTTGGA TCGGACAGC TGGGACGGAAGGA TTTGA 54.1 190
CRP15 GGTAA GACTACGTTTA GCAGT CGAGGACCATAATCAAATAC 47.6 148
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1.3 Southern
1 PCR R&A EcoR (
TaKaRa ) DNA

( Roche )

D IG DNA L abeling and Detection Kit

DNAMAN 3.0 ClustalW
2
2.1
DNAMAN 3.0 10 RGA 2 10 RGA 3
N RPS2 Table2 The sim ilar ities between ten cucumber RGAs
L6 and 3 known genes (%)
RCGA class N L6 RPS2
, ( 2 CRAL 46 40 26
CRAA1 CRGA3 N L6 CRGA2 33 29 22
RCA N L6 CREA3 32 47 25
CREAA4 33 29 23
RPS2 CRGAS5 31 26 22
Clustal W CRGA6 25 19 32
( l) ( CRA7 29 25 30
CRGA8 31 29 32
2) ( 3) CREGA9 34 32 32
, , CRGAlL 33 34 25
3 : CRGA6 CRGA7 CRCGAS Mean 32.7 31 26.9
CRCEA9 RPS2 ; CRGAL1L CREGA3 L6 i CRA2 CREA4 CREAS N
CRA11 ,
) , 5 RGA ,
) ) Clustal W
( 3, L6 CRAAL CRCEA3 9 10 11
13 114 15 16 20 23 24 25 30 37 39 41 42 44 45 20 (
0.05 GsRGAS
A
’—ECBRGA.I
LC.sRGAd»
N
CsRGA3
CsRGA1l
L6
CsRGA11
CsRGAS
CsRGA9
CsRGA7
CsRGA6
RPS2
1 ClustalW

Fig

1 The phylogenetic tree of am ino acid sequence constructed by Clustal W program
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The phylogenetic tree of nucleotide ssquence constructed by Clustal W program
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Fig 4 The phylogenetic tree of RGA am ino acid of cucumber and melon constructed by Clustal W program

2.2 DNA RGA PCR
( 1) 11 DNA PCR
5 , 15 R&A CREA3 L18 4 ,
CR&A 11 , DNA

A B

5 CRGA3 (A) CsRGA2 (B) 11 PCR
M. DL 2000; 1 . 2 D0120; 3 5 ;4 L18 5 651;
6 3 ;7 4 ;8 208, 9 649; 10 129; 11 1058

Fig 5 PCR amplified productswith CSRGA3 (A) and CSRGA2 ( B) on 11 cucumber var ieties
M. DL 2000; 1 Changchurmici; 2 DO0120; 3 Jinlu5; 4 L18; 5 651;
6. Jinchun 3; 7. Jinchun 4; 8 Zhongnong 208; 9 649; 10 129; 11 1058
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2.3 RGA  Southern
6 RGA  Southen 6 , 15 R®A
DNA CRA9 CRAI11L CREAI5, 3 CRCGAS,
CRAL CRA2Z2 CRA4 CREA7 CREIO, CRCGA3
( ) 1 p 3 1 2 3 1 2 3
6 RGA  Southern
1 2 3 ‘L1g * 215 ' 129’ PNA; A F CREA12
CRGA1l CREAI4 CRGAI0 CRGA5 CRCA8
Fig 6 Southern hybridization patternsof the partial RGA of cucumber
Lanesof 1, 2 and 3 represent DNA of variety’ L18' ,* 215’ and’ 129’ , regectively; A - F pictures represent hybridizing
reqults of probesof CRCGA12, CRGALL, CRCGA14, CRCAL0, CRCA5 and CRGA8, regectively.
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