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Abstract [Objectives] To use molecular methods to identify and construct a phylogeny of three termite species;
Odontotermes dimorphus Li et Xiao. Pseudocapritermes sinensis Ping et Xu and Mironasutitermes shangchengensis Wang et
Li. [Methods] Mitochondrial 16S rDNA and COIl partial gene sequences of the three species were amplified, sequenced
and compared. After Blast and base composition analysis, sequences were submitted to the GeneBank database and
neighbor-joining trees of the phylogenetic relationships between these and 10 other termites species were constructed. [Results]
The three 16S rDNA sequences are about 385 bp long, and the three CO  sequences are about 720 bp, long. The proportion
of AT is much greater than that of CG in both genes. With respect to 16S rDNA, the minimum genetic distance and number of
different nucleotides between the three focal species and the 10 other termite species termites are 0.102 and 35, whereas for
CO  gene sequences these values are 0.024 and 16. Phylogenies based on the 16S rDNA and CO  sequences were

consistent, but a phylogeny based on the CO  gene conformed more to the established taxonomic relationships between
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termites families and genera than that based on 16S rDNA. [Conclusion] All three termite species can be identified on the

basis of variation in 16S rDNA and CO

gene sequences but the CO

gene is more useful for phylogenetic research than

the 16S rDNA gene. The most closely related species to O. dimorphus,P. sinensis and M. shangchengensis were respectively

Odontotermes formosanus. Sinocapritermes mushae and Nasutiter mes takasagoensis.
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Tablel Sourcesand GenBank accession numbers of the chosen samples

Spieces 16S rDNA Coll Locality
Reticulitermes hunanensis KX129972 KX129977
Shangcheng, Henan Province, China
Reticulitermes planifrons KX129974 KX129978
Shangcheng, Henan Province, China
Reticulitermes minutus KT987422 KX129981
Shangcheng, Henan Province, China
Reticuliterme perilucifugus KX129973 KX290714
Shangcheng, Henan Province, China
Coptotermes formosanus AB626145 mitochondrial genome Okinawa Island, Japan
Odontotermes formosanus ~ KP026254 mitochondrial genome Iriomote Island, Japan
Snocapritermes mushae  KP026255 mitochondrial genome Iriomote Island, Japan
Nasutiter mes takasagoensis KP026260 mitochondrial genome Iriomote Island, Japan
Nasutitermes bikpelanus KP026296 mitochondrial genome Nabire, West Papua, Indonesia

Odontotermes hainanensis

NC 034028 mitochondrial genome

Peninsular Malaysia

&2 13MABLNAF 16SrDNA EEF7 Tajima-Nel 25 E (£ T) MESWEY (HL, SFEHREARE
Table2 Tajima-Nei genetic distance matrix (below diagonal) and number of difference of nucleotides (above
diagonal, including nuclectide deletion mutation) of 11 ter mites species mitochondrial 16S r DNA gene sequences

No. Spicce 1 2 3 4 5 6 7 8 9 10 11 12 13
1 R perilucifugus *** 30 14 3 24 218 90 55 221 68 77 69 212
2 R. minutus 0.112 **#* 47 31 43 224 114 77 220 89 8 89 220
3 R planifons  0.005 0.106 *** 14 22 223 90 50 211 68 69 72 215
4 R hunanensis  0.000 0.112 0.005 *** 23 212 87 52 214 65 64 63 208
5 O.formosanus  0.093 0.201 0.087 0.093 *** 176 7 50 173 42 43 45 167
6 O.dimorphus ~ 1.805 1.904 1.829 1.805 1.661 *** 255 255 62 254 253 251 6l
7 O. hainanensis  0.087 0.194 0.081 0.087 0.01 1.739 *** 103 254 94 95 101 246
8 C.formosanus  0.065 0.161 0.058 0.065 0.112 1.555 0.106 *** 253 80 80 87 249
9 P.sinensis  2.191 2.733 2.246 2.191 2.008 0.184 2.177 1.800 *** 253 250 251 35
10 N. takasagoensis 0.088 0.187 0.082 0.088 0.106 1.522 0.094 0.053 1.694 *** 27 52 249
11 N. bikpelanus 0.082 0.18 0.076 0.082 0.113 1.573 0.100 0.059 1.764 0.016 *** 59 255
12 S mushae  0.088 0.187 0.082 0.088 0.131 1.490 0.119 0.076 1.729 0.059 0.043 *** 247
13 1.634 1925 1.654 1.634 1.441 0.170 1.503 1.462 0.102 1.417 1.449 1353 ***
M. shangchengensis
R. perilucifugus  R. hunanensis sinensis M.
N. bikpelanus M. shangchengensis shangchengensis 61 35
0-2.733 R perilucifugus  R. hunanensis 0.179  0.102
,R-minutus P. sinensis M. shangchengensis
O.dimorphus P. P.sinensis 13 16S rDNA
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Table3 Tajima-Nei genetic distance matrix (below diagonal) and number of difference of nucleotides (above
diagonal, including nucleotide deletion mutation) of 13 termites species mitochondrial CO Il gene sequences
No. Spiece 1 2 3 4 5 6 7 8 9 10 11 12 13
1 k101 100 100 181 176 167 151 184 182 182 181 173
R. perilucifugus
2 0.169 *** 1 1 136 131 129 9 134 134 138 131 122
R. minutus
3 0.168 0.001 *** 0 136 131 129 9% 134 134 138 131 122
R. planifrons
4 0.168 0.001 0 *** 136 131 129 9 134 134 138 131 122
R .hunanensis
5 0.329 0.231 0.231 0.231 *%** 16 37 123 111 125 110 110 117
O. formosanus
6 0.317 0.220 0.221 0.221 0.024 *** 33 118 106 121 108 103 109
O. dimorphus
7 0.297 0.216 0.216 0.216 0.058 0.051 *** 117 118 126 115 117 120
O. hainanensis
8 0.263 0.158 0.156 0.156 0.215 0.206 0.203 *** 130 136 136 129 126
C. formosanus
9 0.352 0.228 0.228 0.228 0.194 0.183 0.209 0.234 *** 100 100 17 96
P. sinensis
10 0.330 0.225 0.225 0.225 0.221 0.212 0.223 0.241 0.169 *** 74 100 68
N. takasagoensis
11 N. bikpelanus 0.327 0.234 0.234 0.234 0.189 0.185 0.200 0.242 0.168 0.119 *** 99 75
12 0.327 0.221 0.221 0.221 0.192 0.177 0.207 0.232 0.026 0.169 0.167 *** 91
S. mushae
13 0.307 0.201 0.199 0.199 0.205 0.188 0.211 0.223 0.165 0.109 0.122 0.155 ***
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Fig.1 Neighbor-Joining phylogenetic tree inferred from 13 mitochondrial 16S r DNA gene sequences
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Fig. 2 Neighbor-Joining phylogenetic tree inferred from 13 mitochondrial CO Il gene sequences
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