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Genome-Wide Analysis of NBS-Encoding Disease Resistance Genes in Maize
Inbred Line B73
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Abstract: Nucleotide-binding site (NBS) disease resistance gene is a largest category in plant disease resistance genes, which is a
focus in recent studies on molecular breeding of plant disease resistance. Using maize (Zea mays L.) inbred line B73, the complete
set of disease resistance candidate genes that encode NBS was identified in the genome. The putative NBS genes were character-
ized with respect to structural diversity, phylogenetic relationships and so on. One hundred and sixty-five NBS-coding sequences
were identified into two types: nonregular (12) and regular NBS genes (153). The amount of NBS genesis much smaller in maize
than in japonica rice (Oryza sativa L.). The 153 regular NBS genes were categorized into eight classes, including CC-NBS-LRR,
CC-NBS, NBS, NBS-NBS, NBS-LRR, NBS-NBS-LRR, NBS-X, and X-NBS, according to N-terminal motif and leucine-rich
repeat (LRR) domains motif. The 165 NBS genes showed two remarkable branches in the phylogenetic tree, differing from the
radiation structure in japonica rice. Gene duplication event was observed based on gene family analysis of the NBS dis-
ease-resistance genes in maize; however, the ratio of gene duplication was smaller than that in rice. This might be one of the rea-
sons for less NBS disease-resistance genes in maize than in rice.
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Fig. 1 Phylogenetic tree of NBS genes in maize inbred line B73
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Table 2 Comparison of gene duplications of NBS-encoding R-genes in genomes of maize, Arabidopsis, and rice
NBS NBS gene Gene family
Species !
Total SG MG SG/MG ratio No. of families Maximal member  Average member
Maize 165 102 63 0.62 27 6 2.33
Arabidopsis 174 93 81 0.87 25 7 3.24
Rice 519 240 279 1.16 93 10 3.00
Yang [

Partial data in the table are from Yang et al. ?*1, SG: single gene; MG: multigene.
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