Korean J. Malacol. 30(4): 391-397 2014
http://dx.doi.org/10.9710/kjm.2014.30.4.391

Zo¥ddllo| (Nesiohelix samarangae) 2] CO-1
FAAE o] &3 EAA| - H AT

Molecular Phylogenetic Study of Nesiohelix samarangae Based on
CO-l Gene

In Seok Bang' and Yong Seok Lee

Department of Life Science and Biotechnology, College of Natural Sciences, Soonchunhyang University
'Department of Biological Science and the Research Institute for Basic Sciences, Hoseo University, Asan 336-795

ABSTRACT

Previously, we have reported expressed sequence tags (ESTs) analysis on the land snail, Nesiohelix samarangae
(Ns). Of these ESTs, we have identified four partial fragments of N. samarangae cytochrome oxydase | (NsCO-I)
gene which lead to obtain an 852 bp partial cDNA. Since NsCO-I is one of the best-known molecular phylogenetic
markers, we have attempted to conduct comparative in silico analysis by using the NsCO-I gene. The combined
results from BLAST analyses, multiple sequence alignment and molecular phylogenetic study of NsCO-I cDNA
indicate that N. samarangae has similarity to three land snails such as Elona quimperiana, Euhadra herklotsi and

Euhadra idzumonis.
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et al., 2013). W|EEX
|

Wolel wlsl Wl e 54E 2w slel A F Aol §
2314 o] &= 9} (Hebert et al, 2004; Kim et al.,
2007). F]EZ=2Jo} DNA % CO-I (cytochrome c oxidase
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subunit I) ¥ IAFEFES 9|53 W2 FoA DNA »l=
E2 % 9 ol Aesn glon AR e
Hslolglo] nr] Apito] 413 % v = 5 k9] A5 fad
HAE 9r3)=d 52351t} (Hebert et al., 2003). "] EZ=
o} CO-I AR AA| Zo]+= 1,500 bp H&]o|t} o F-#<]
S/ DNA vlz=& 8 wle l7|Aos F Aol 7hs
3k 600 bp He|uks o] 83t} (Hebert et al., 2004; Kang
et al., 2010).

FoFds)o] (Nesiohelix samarangae) + =4 Akl
T 7P 2 3d f F22 19924 o] Sl o3l &4
71¢] ”Vﬂ?‘iﬂ 1% o=l 1993 A4'd (spermatheca),
199449 ¥ (eye) 52 wAlT7E7} wE At} (Lee et al.,
1992; Jeong, 1993; Jeong and Lee, 1994). &3+ 19974
o]Felli= ¢l (stomach) % A3} 52 7]kellA Ful=ofA]
= cellulases HAAE3}3}, A 23}3), 22313 52 W
S4Bl Welt 5 e BT A7k ASleA B9 3
oz #2 AR B¢ BE e A7) slelgi
(Jeong and Lee, 1997; Jeong and Lee, 1997; Jeong and
Lee, 1998; Jeong et al., 1999; Lee et al., 2004; Kang et
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Fig. 1. The partial nucleotide sequence and deduced amino acid sequence of NsCO-I.

al., 2010). 2008 Min 5l 23l ¢cDNA library’} 7%=
3L EST #40] o]FojAl o] § fAx ¥4 A= w2 A3y
o]  o]Fo] gk (Min,  2007). MT
(metallothionein) & ©|-4-3 ATEFIH A+% ZY= o
2wk glem & serpin®] F 7HA| ER§lo] Slvka B uw|gl
o} (Lee et al., 2008; Park et al., 2014).
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Fig. 2. Analysis of NsCO-I using CDART program.
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base calling 332", 7} read ®Z NR dlo]gjso]2 W o
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2] BLASTn Z213& ©]43}¢ annotation &4-& AAI3}
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Table 1. The dataset used for phylodendrogarm analysis of NsCO-I.

GI. NO. Species Category GI. NO. Species Category

38489844 Rostanga pulchra 357017904 Pedipes pedipes

38489836 Discodoris confiisa 353336612 Myosotella myosotis

38489830 Platydoris argo Heterobranchia 226463922 Pyramidella dolabrata

38489824 Cadlina laevis 669032150 Achatina fulica

38489828 Chromodoris krohni 189916624 Helix aspersa

118457474 Chromodoris magnifica 2155162  Cepaea nemoralis

23578047 Roboastra europaea 38489862 FKlona quimperiana

38489814 Ancula gibbosa 688074910 Mastigeulota kiangsinensis
38489822 Onchidoris muricata 722489554 Camaena cicatricosa

38489816 Archidoris pseudoargus 386800511 Cylindrus obtusus

322422813 Notodoris gardineri Nudibranchia 357018007 Succinea putris

38489826 Tethys fimbria 5835301  Albinaria caerulea

38489838 Dendronotus frondosus 145652932 Cystopelta sp. Aust. Mus. C444602
38489818 Facelina bostoniensis 145652912 Sheldonia poeppigii

38489840 Favorinus branchialis 145652928 Roybellia platystoma

118457507 Hydatina physis 145652961 Evanscystis patescens

322422744 Micromelo undata 145652926 Fanulena insculpta Pulmonata
7335677  Pupa strigosa Cephalaspidea 145652922 Melloconcha flavescens

118603252 Odontoglaja guamensis 145652930 Lamprocystis guttula

116090329 Sagaminopteron nigropunctatus 145652924 Mathewsoconcha suteri

318067634 Cyerce sp. C1 145652920 Videna planorbis

318067644 Costasiella sp. Cosl 145652940 Orpiella concavum

318067630 Julia sp. J1 145652918 Coneuplecta calculosa

318067628 Tamanovalva limax Sacoglossa 145652904 Caldwellia angularis

318067620 Ascobulla japonica 145652916 Kalidos balstoni

318067626 Oxynoe viridis 145652908 Howearion hilli

318067622 Volvatella angeliniana 145652910 Gudeconcha sophiae

318067624 Volvatella sp. V1 145652906 Parmellops perspicuus

380778659 Physella acuta 145652896 Nitor circumcincta

118603266 Onchidella borealis 145652884 Helicarion cuvieri

226453438 Onchidella celtica Pulmonata 145652894 Brevisentis jacksoniensis
357017784 Auriculinella bidentata 145652902 Westracystis lissus

357017854 Ovatella vulcani 145652898 Malandena suturalis

290967681 Platevindex mortoni 145652892 Stanisicarion freycineti
Elona quimperiana (AY345051.1), Euhadra herklotsi Nudibranchia A, Cephalaspidea F=7),

(AB267550.1) ¥ Euhadra idzumonis (AB267494.1) A2
7} E-value 0.0 &A3}o4 83% AEAS Hitl. BLAST
Arp ARk A2 F 980712 Ao strain T2
Auk 22 Fl AAES A 29, 368 2 CO-I AE+
Asde] Qs ¢ 4 Slslth NsCO-I 9] opv|xat Mg

NCBI NR d|¢]e]no] 20l BLASTp Z 2135 o]&-3}c

A=)
Ag Ayt QAT ET gk AL 68015 AT = 3l
A}, AFE MAF NsCO-I HEEL MEGA6 %

Clustalw Z2I3S o]§3te] thaAQEAE AA 23
Ak o 7wl AR} Eokon ool wEt HEH AdE
o] & &=} (Fig. 3). oAt oA molecular
phylogenetic 4% A& A3} Heterobranchia (¢]A}5),

Sacoglossa (325, Pulmonata (3% 59 7}e|ze]¥
2 2 25 =90 (Fig. 4). 53] NsCO-1 ALx} 713 717t
A J/ele IFL  Mastigeulota  kiangsinensis
(YP_009059485.1), Helix aspersa (AAR21554.2), Cepaea
(AAC09514.1),
(AAR21551.15), Camaena cicatricosa
(YP_009104591.1), Cylindrus obtusus (YP_006303184.1)
$o) HARgelS olgiel.

nemoralis Elona quimperiana

2

ok
=

TdETole] EST A4 48] 25 oEsisty F25
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¢J% NsCO-I (partial)A 22| 29 g9 852 bp, 28471<]
ofu|x ke 2 A= o] glgith. BLAST ﬁl’]’“ EUE 3o

=

SRS BE 68709 A9E $F S9100 MEGAS 227
ol %
<) =

AL 530 clustalW RS 53 5AMLFLE 3l
molecular  phylogenetic  analysis® 33 A3
Heterobranchia, Nudibranchia, Cephalaspidea,

$o) Aelaeiz & 27 g0

W Mastigeulota kiangsinensis, Helix aspersa, Cepaea

Sacoglossa, Pulmonata

nemoralis, Elona quimperiana, Camaena cicatricosa,
e} =] o
5 FARES 2 Hltks S %

Cylindrus obtusus
Q1 4 gl

A AL
o] A7+ =¥ @ax}%ﬂrﬂw FAlss A AEARLE
FAA TFA ?i AellA A sk "Fo FEARLY
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