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Cloning and Sequencing o the Coding Region of Nucleotide-binding Site in
Cereal Cys Nematode Resigance Genefrom Ae. variabilis

DENG Hong-xin, YANG Xiao-juan , DENG Quang-bing, YU Mao-qun’
( Chengdu Irstitute o Bidogy , Chinese Academy d Sdences, Chengdu 610041 , China)

Absgtract Mog o plant dissase resstance (R) genes cloned o far belong to NBSLRR group which contains nu
cleotide-hinding stes (NBS) and a leucine -rich repeat (LRR) . Specific primers were derived from the conserved
motif of NBS sequence a the Cre3 locus, which corferred ressance to cered cys nemaode (CNN) in the wild
wheat ( Triticum tauschii) ,and the gecific primers were used in ilaing a cered cys nemetode red gance gene
through a polymerase chain reaction (PCR) cloning gpproach. Only one band of approximately 530 bp in Sze was
anplified fromwheat E 10 corferring the red gance to cereal cys nemeatode from Ae. variahilis. Thistarget fragment
was cloned and sequenced ,and coding region of this clone(Rccnd) was 528 bp in sze ,.which contained an inconr
plete open reading frame without initiation codon ,termi nator codon and exon encoding a peptide of 176 amino acid
resdues . The nolecular weight of the protein from the amino acid was 20. 4 kD. The amino acid sequence of Recn4
oontained conserved notifs :1(V)LDD ,T(T/9 R , G(L/S R.A(A/ILL) and RCF(A/L) Y, present in krown R
gene containing-NBS from other plants. Reend shares 99. 4 % nucleotide sequence and 98 % amino acid sequence
identity with the NBS sequence at the Cre3 locus. It isa movel gene containingNBS red gance to cerea cys nemer
tode.
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Fig.1 Target fragment of the PCR Fig.2 Redriction enzyme analyssdf recombinant target fragment
1. Negative cortrol ; 2. PCR product ; 1. Tvector/Rccrd Sac + Sac
3.DNA merkerA - EnoTil4 2. DNA markerA - EcoT14
, 99.4 %( ),
, FHg.3. 98 %( ), FHg.4
20.4 kD, 8.89, (CGe3 NBS
1 — ATACTGGATGATGTCTGGTGCAATGCGGATGTTGGTAACCAGGAGCTACCAAAGTTACTT - 60
-I LDDVWCNADVGNI QETLU®PIKTLL
61 — TCTCCACTTAAGAAAGGAAAGAAAGAAAGCAAGATCCCAGTGACAACTCGAAGTAAATAT — 120
-S PLKZKGIKTI KESTZ KT®PVTTI RSK'Y
121 - GCACTACCGGATCTATGTCCTGGTGTGAGATATACTGCCATGCCGATAACTGAGGTTGAT — 180
-ALPDLCPGVRYTAMPTITEVD
181 - GATACCGCCTTCTTTGAGTTGTTCATGCATTATGCCCTCGAAGATGGCCAAGATCAAAGC — 240
-DTAFFELTFMHYALEDGA QDA QS
241 - ATGTTCCAGAACATTGGGGTTGAGATTGCAAAAAAGCTGAAGGGGTCACCTTTAGCAGCT — 300
-M FQNTIGVETLIATI KT KTLZE KTGS?PLAA
301 — AGAACAGTGGGTGGAAATTTACGTCGACAGCAAGATGTTGACCATTGGAGAAGAGTCGGA — 360
-R TV GGNLRRQQDVDHWRIRUVG
361 — GATCAAGACCTTTTCAAGGTATGGACGGGACCTCTGTGGTGGAGCTACTATCAGCTTGGT — 420
-DQDLFKVWTGPLWWSYY L G
421 - GAGCAGGCTAGGCGTTGCTTTGCTTACTGCAGTATTTTTCCTAGGAGACATCGCTTGTAC — 480
-EQ ARRCPFAYCSTITFPRTRHRILY
481 — CGTGATGAATTAGTTAGACTCTGGATGGCAGAAGGGTTCATAAGAAGC - 528
-RDELVRLWMAETGTFTIRS
Fig.3 Nucleotide sequence and amino acid coding regon sequence o Recrnd
Rcecn4  ILDDVWCNAD  VGNQELPKLL SPLKKGKKES KIPVTTRSKY ALPDLCPGVR YTAMPITEVD
Cre3 VLDDVWCNAD VGNQELPKLL SPLKKGKKGS KILVTTRSKY ALPDLCPGVR YTAMPITEVD
Rccnd  DTAFFELFMH  YALEDGQDQS MFQNIGVEIA KKLKGSPLAA RTVGGNLRRQ QDVDHWRRVG
Cre3 DTAFFELFMH YALEDGQDQS MFQNIGVEIA KKLKGSPLAA RTVGGNLRRQ QDVDHWRRVG
Rccnd  DQDLFKVWTG  PLWWSYYQLG  EQARRCFAYC SIFPRRHRLY RDELVRLWMA EGFIRS
Cre3 DQDLFKVWTG PLWWSYYQLG EQARRCFAYC SIFPRRHRLY RDELVRLWMA EGFIRN

Fig.4 The comparion between the Recnd amino acid coding sequence and the cered cys nemetode res gance gene Cre3

Recn4
kinase2a

Fig.5 Alignment from four conserved regons of smilarity between the Recnd amino acid sequence and the res gance genes Ge3 CD2,

NBS ( IT(TIYR,(
I(V)LDD Kinase3a (AL)Y, Fg.5
Gene Kinase 2a (i) (i)
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