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Abstract: In order to understand the function of nucleotide-binding site disease resistance genes (NBS) in Musa
acuminata, based on recent publication of draft genome sequence of M. acuminata, the genome-wide NBS-
encoding genes were identified, classified and chromosome located. The characteristics of gene duplications,
phylogeny construction, distribution of adjacent promoter elements, expression evidences, and homologous
function inferences were analyzed. The results showed that 125 NBS genes were identified from whole genome
of M. acuminata, including 78 regular and 47 non-regular NBS genes. They were clustered into two clades
phylogenetically, and most of the regular NBS-encoding genes resided in gene clusters and tandem duplications
were predominant. Expression clues were found among 77 regular genes according to the public EST database.
These would provide some fundamental information about the NBS-encoding genes in Musa species, and promote
molecular disease-resistant breeding of cultivate banana.
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Table 1 Numbers of NBS genes in Musa acuminata genome

25 F Structure

R Code

0 Number
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NBS-LRR
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CC-NBS-LRR

CC-NBS-LRR-LRR
CC-NBS-LRR-X-NBS
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AEFRHUE NBS 244 Non-regular NBS genes
NBS

NBS-LRR

CC-NBS

CC-NBS-NBS

NBS-NBS-NBS

NBS-LRR-LRR

NBS-X

CC-NBS-X-X
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AT Sum

NL 13

CN 17

CNL 28
CNLL 1

CNLXN 1

125

X RFNFEITF

X: Unknown gene sequences.
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Fig. 1 Physical location of regular NBS genes in Musa acuminata
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Table 2 Comparison of NBS gene among Musa acuminata, Arabidopsis and Oryza sativa
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Fig. 2 MrBayesian tree of regular NBS genes in Musa acuminata based on the amino acid sequences in the NBS domain, CC-NBS-LRR genes indicated

in blue color.
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Table 3 BLAST results of NBS genes in Musa acuminata with 46 functional R genes

NBS R —Z % Identity (%) LXK Alignment length WIEA(H E-value 154 Score
chr6T21800 Xal 36.76 789 3x10"" 419
chr9T12800 Rxol 37.13 913 5x107" 524
chr7T08530 RPS5 31.41 882 5%x10% 332
chr7T20230 RPP8 31.31 923 1x107'% 374
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chr7T21400 Rpgl-b 34.99 1186 1x10™"" 526
chr4T31030 Rpl-D 41.53 667 3x10°"% 432
chr10T29330 R3a 35.34 1081 1x107% 540
chr9T17310 Pm3b 32.94 1023 4x10 " 435
chr5T11640 Fom-2 31.68 1051 710" 421
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