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Molecular phylogeny of Culex vishnui complex ( Diptera: Culicidae) based

on CO I and ITS sequences
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Abstract: Discussions about the classification status of Culex annulus and the relationship of C. vishnui
complex were held with the Kimura-two-Parameter ( K2P) distances based on CO 1 and phylogenetic trees
based on CO I and ITS. The K2P distance between C. annulus and C. vishnui was 0.24% -0.72%
which supported “C. annulus is a synonym of C. wvishnui” . The interspecific K2P distance among C.
vishnui ( containing C. annulus) C. pseudovishnui and C. iritaeniorhynchus were 4.41% -9.68%. From
the view of the phylogenetic trees each species respectively gathered and became sister group each other
which demonstrated again their being independent species of one another. C. annulus and C. vishnui being
at the top of the phylogenetic trees indicated that they differentiated later while C. tritaeniorhynchus being
at the root indicated that differentiated earlier. The intraspecific K2P distance of C. tritaeniorhynchus mined
in Japan was 0.48% —2.68% and the interspecific K2P distances among those mined in Japan China
and India was 4. 17% - 6.76% . Furthermore according to the phylogenetic trees C. tritaeniorhynchus
from Japan formed a branch themselves then became the sister group with the branch formed by those from

China and India. These results implied that Japanese C. tritaeniorhynchus had the trend to differentiate at
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subspecies or even species level.
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Tablel The information of Culex vishnui complex
GenBank
Species Lacality Accession No. Reference
CO T China: Guizhou KC876676
C. annulus China: Guizhou KC876677
China: Guizhou KC876678
China: Guizhou KC876679
ITS  China: Guizhou AF453488 Unpublished
China: Guizhou KF499144
China: Guizhou KF499145
CO 1 India: Aimcombu Kerala HM769287 Unpublished
C. vishnui India: Mahananda West Bengal HM769286 Unpublished
India: Pondicherry AY729973 Kumar e al. (2007)
India: Pondicherry AY917214 Kumar e al. (2007)
India: Rameswaram Tamil Nadu HM769285 Unpublished
ITS  Japan: Ryukyu Archipelago AF165900 Toma et al. (2000)
Japan: Ryukyu Archipelago AF165899 Toma et al. (2000)
Japan: Ryukyu Archipelago AF165898 Toma et al. (2000)
COT India: Aimcombu Kerala HM769284 Unpublished
C. pseudovishnui India: Malankara Kerala HM769283 Unpublished
India: Pondicherry AY834248 Unpublished
India: Tezpur Assam HM769282 Kumar e al. (2007)
India: Wynad Kerala EU259303 Unpublished
ITS  Japan: Ryukyu Archipelago AF165894 Toma et al. (2000)
Japan: Ryukyu Archipelago AF165895 Toma et al. (2000)
CO 1 Japan AB690856 Unpublished
C. iritaeniorhynchus Japan: Miyagi Prefecture Numata City Koyachi Shimonogou  AB690845 Kuwata et al. (2007)
Japan: Niigata Prefecture Niigata City Nishiku Akatsuka AB690846 Kuwata et al. (2007)
Japan: Ibaraki Prefecture Kitasoumagun Tone Fukawa AB690847 Kuwata et al. (2007)
Japan: Chiba Prefecture Chiba City Wakabaku Noro AB690848 Kuwata et al. (2007)
Japan: Chiba Prefecture Chiba City Wakabaku Noro AB690849 Kuwata et al. (2007)
Japan: Chiba Prefecture Chiba City Wakabaku Noro AB690850 Kuwata et al. (2007)
Japan: Shimane Prefecture Izumo City Hirata AB690851 Kuwata et al. (2007)
Japan: Tokushima Prefecture Komatsushima City Tatsue Nogami AB690852 Kuwata et al. (2007)
Japan: Nagasaki Prefecture Isahaya City Ogawa AB690853 Kuwata et al. (2007)
Japan: Kumamoto Prefecture Koshi City Suya AB690854 Kuwata et al. (2007)
Japan: Kagoshima Prefecture Minamikyushu City AB690855 Kuwata et al. (2007)




COIl ITS ( : ) 825

GenBank
Species Lacality Accession No. Reference
Japan: Okinawa Prefecture Ishigaki City Nosoko AB690857 Kuwata et al. (2007)
India: Pondicherry AY729975 Unpublished
India: Pondicherry AY917206 Unpublished
India: Tamil Nadu DQ424952 Kuwata et al. (2007)
India FJ372984 Unpublished
India: Rameswaram Tamil Nadu HM638220 Unpublished
India: Dibru Saikhowa Assam HM638221 Unpublished
India: Dudhiya West Bengal HM638222  Unpublished
India: Garden Reach West Bengal HM638223 Unpublished
India: Aimcombu Kerala HM638224 Unpublished
India: Tezpur Assam HM638225 Unpublished
India: Tezpur Assam HM638226 Unpublished
India: Kumarakom Kerala HM638227 Unpublished
China: Longtang southern Yunnan Province (728031 Wang et al. (2012)
China: middle Hainan Province 10728059 Wang et al. (2012)
China: northern Hainan Province JQ728060 Wang et al. (2012)
China: middle Hainan Province JQ728061 Wang et al. (2012)
China: southern Hainan Province JQ728062 Wang et al. (2012)
China: Longtang southern Yunnan Province JQ728238 Wang et al. (2012)
China: Gaoli western Yunnan Province JQ728346 Wang et al. (2012)
ITS  China: Taiwan CTU33041 Miller et al. (1996)
China: Taiwan CTU33042 Miller et al. (1996)
Japan: Ryukyu Archipelago AF165896  Toma et al. (2000)
Japan: Ryukyu Archipelago AF165897  Toma et al. (2000)
China: Guizhou EF545204 Unpublished
China: Guizhou EF545205 Unpublished
( outgroup)
Anopheles sinensis CO1 China: Shandong AY768950  Unpublished
Armigeres subalbatus India D(Q424958  Unpublished
Culex quinquefasciatus India D(Q267689  Unpublished
Anopheles albimanus Unspecified K(C354824 Unpublished
Aedes albopictus ITS  ( Stratagene La Jolla CA USA offered) 122060 Kjer et al. (1994)
Anopheles pseudopunctipennis Mexico: Nuevo Leon State U49735 Miller et al. (1997)
Culex quinquefasciatus USA: California San Diego Co GU562872  Kent et al. (2010)

Anopheles albimanu Unspecified L78065 Unpublished
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2 CO1 ITS

Table 2 The base composition of CO I and ITS sequences of Culex annulus

GC (%) (%) (%)
Nucleotide ~ GC content  Transitionsal pairs Transversional pairs ~ Conserved sites ~ Variable sites Parsimony informative sites

COI 32.6 11.0 8.0 351 69 52

ITS 55.7 23.0 18.0 553 115 84
2.2 N o Model test 3.7 ML

Jukes — Cantor COT ITS COI ITS
K2pP P 0. 052 GITR+1+6G ML . Bootstrap =
0.354 P<l1 1000, 1. 2 o
1 COT A (ML) . B (NJ) 50%

Fig. 1  Maximum-ikelihood ( phylogenies A) and NeighborJoining ( phylogenies B) trees for the Culex vishnui

complex are based on CO I gene with cut-off value of 50%
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Fig.2 Maximumdikelihood ( phylogenies A) and NeighborJoining ( phylogenies B) trees for the Culex vishnui

complex are based on ITS sequence with cut-off value of 50%
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Table 3 K2P distance base on CO I sequences of Culex vishnui complex
Species C. annulus C. vishnui C. pseudovishnui C. tritaeniorhynchus
C. annulus 0
C. vishnui 0.24 -0.72 0-1.45
C. pseudovishnui 4.41 -5.96 4.67 -6.74 0.48 -1.94
C. tritaeniorhynchus 4.92-6.73 5.17 -7.26 6.98 -9. 68 0-6.76
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