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Cytochrome Oxidase Subunit Il (COIll) Sequence Analysis of Root-knot
Nematode, Meloidogyne sp. HSC, Infesting Yam (Dioscorea bulbifera)
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ABSTRACT : Root-knot nematode damage was found on yam, Dioscorea bulbifera in Andong Korea.
From the root-knots, female nematodes were isolated and subjected to DNA sequence analysis. Sequence
of cytochrome oxidase subunit II (COIl) was analyzed from the genomic DNA of the isolate. COIL
locus size and sequence of the nematode isolate were similar to those of Meloidogyne javanica or M.
incognita. However, an analysis of Hinf1 restriction site, a species-specific character between these two
species, showed that the isolate did not match to either M. javanica or M. incognita.
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Fig. 1. Yam, Dioscorea buibifera, infested by nematodes. (A) Control (left) and damaged (right) tuber shapes (B) Female adults

isolated from the root nodules.
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GGTCAATGTG CAGAAATTTG TGGTATTAAT CATTCATTTA TACCAATTTT GGTTGAAATT ACTTTATTIG 70
ATTTTTTTAA GTTAAATTTA TTAACTAATT GATTATTTTA TTTTTGTTGA AGCAAGAGAA AATATTAGCT 140
GTTTAAATTT TTTTTATTAG TTTTAAAAAT AATAAAAAAT GTTTTTAAGT GATTAGGGAT TAAATTAACA 210
ATTGTATTAT TTATTATTAT AAGTTTTTTG AATATTATTT TGATTTTTTG TTATTTAATT TCTITTTTTT 280
GTATTAAATT ATTTTTATAT TTTTTGTTAA TTTTAATTTT TTATATTTGT AATTTTATCT ATAATAATTT 350
GTTAAAATTT TTTTCTAATT TGGGTGAATT AAAATTAGAG ATGAATTGAT TAGATTTTTT TTTGTATTAT 420
TAATATCATT TTTATTTATT ATTAGGATAT TTTCAATTGG TTGTGTTAAT CATTCTTTAT TAGATCGGGG 490
TTTAATAATG GGTTCTTTAT TGTGTTAATT ATTAAAATAT TATTTTGGTT TTTTAGTGAA ATTTTTTATT 560
TAATTTATTT TTATACGAAA AATTATTAGG GAAAATATTT TGATTTTTTG TTATTTAGAG TTTAAGTTCT 630
TTATAGAACA AAATTTTTTA TCTTTTTAGT ATTCTATTGA AATAGAAGAA TTATAAATTA GTTAATTCTA 700
ATTTTATTTA TTTTATATGG ATTATATAAA ATTTTAAATT TTTTGATTTT AGTTTATTTA CGTATTTAGT 770
TGATTTTTTA ATAGATTTAG TTCATCTGTT GATGTAACAC AGAGTGGCTC TTTAGTTAAT TTACCTGAAG 840
TTAAAAATGG TCAATTATAT GATATAACTT TTGGTTATCA TCAAGAATAT TTTAAGGAAA TTATGGTGCT 910
CATCCTGATA AAGATCGTAA TTTTTATAGT TGTGGTATTG TTATACGTCA ATCACAAGCT TTAGAAGAAT 980
ATCATAATGA ATTAAATCAA TCTGTTAGTG AAAAAATAGT TATTTTTATT AATAGAGATA TAAGGAGATT 1050
TAATTTTTAA GTTAAATCCA ATTCGTAATG TTTGGAATTT ACCAAGGTAG AATTACACGT TAAATTTAGA 1120
AGAATTGTTG AAAAGAATGA ATTCTTAATG GAAACAGTAA GGATATTTTT TATATAATTA TTTTTAATAA 1190
TATTAAAAAT AAAGCTATTA ATTTCAATTG AATTTTTTAT TGTGATTAAA AAAGTTTTTG GCTAAATTAT 1260
TTTTTTAREMIST TTTTTAT TGTTGAAAAA ATTAAAAACA AATTGTTTTT TACAATAATT AAAATTTATA 1330
ATATTTCAAT TTTTAATTTT TAGTTTTAAA TAAAAATTAC AAATATGAAA AATAAAAAAA TTTTGTTATA 1400
AATTAAATTA ATTTATTTAT ATTAAAAATA TTTTTTATAA TTTTTATTTT TTTTATTTTT TTAAAAAAAA 1470
AATAATTTAA TTATAATTAT TTATTTAAAT TTAATAATTA AATATAAAAT TTTTTATTAA ATAAATTTAA 1540
TAATAAATGT TTTTTAAATT CTTTGAGGTT TTGATTTTTG ATTTTTTGTT TCTGCTCATT GTTAAAGAAA 1610

AGCACTTTTA _GCGTGATTGG TCAAAGGTA

1639

Fig. 2. DNA sequence of mitochondrial cytochrome oxidase subunit I of root-knot nematode isolated from damaged yam, Dioscorea
bulbifera. The underlined sequences indicate the forward and reverse primers to clone this locus. A black box indicate a restriction

site of Hinf 1.
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Table 1. Comparison of nucleotide sequences at cytochrome oxidase subunit II of Meloidogyne sp. HSC (NCBI access number:
EF183527) with other Meloidogyne spp.

Isolate
Meloidogyne spp. NCBI Analyzed Nucleotide Nucleotide gaps  Match score E value®
access number  sequence (bp) identity (%) (%) (bits)" i
M. javanica AY635612 1640 98 0 352 0.0
M. incognita AY635611 1502 99 0 330 0.0
M. arenaria AY635610 1112 100 0 103 2e-18
M. hapla AY757804 529 - W 58 le-04
® Match score was calculated by nucleotides that agree to the given score.
® E value indicates the number of hits expected to occur by chance with the given score.
¢ not measured because of low similarity
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Fig. 3. Sequence analysis of mitochondrial cytochrome oxidase subunit IT (COII) of root-knot nematode isolated from damaged yam,
Dioscorea bulbifera. (A) COII phylogenetic analysis among different Meloidogyne species. Numbers on the phylogenetic tree indicate
the percentage of similarity index on each branch analyzed by a Clustal W program. Gaps were introduced to optimize alignment with
a parameter set of gap penalty (15.00), gap length penalty (6.66), delay divergent seqs (30%), and DNA transition weight (0.50).
“Isolate” represents Meloidogyne sp. isolated from the damaged Dioscorea bulbifera. ‘Mi’, ‘Mj’, ‘Ma’, and ‘Mh’ represent M
incognita, M. javanica, M. arenaria, and M. hapla. Their COIl sequences were obtained with NCBI Genbank accession numbers noted
in the Table 1. (B) Hinf1 restriction site analysis of COII locus. Both M. javanica and M. incognita PCR products would be expected
as about 1.7 kb (Power and Harris, 1993) like COII of the isolate. Down arrows indicate the sites of the restriction enzyme.
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