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ABSTRACT

Clithon retropictus is a small gastropod belonging to Neritidae that lives in gravel areas of the brackish water zone. Due to
these limited habitat conditions and indiscriminate coastal development, it has been designated as a second-class
endangered species since 2005. Although its continued interest is low, it is important to investigate the endangered
species-specific characterization and analysis of its genetic information. As of June 2021, genetic information of C.
retropictus registered in the NCBI was 78 cases, and related studies are also insufficient. In addition, it has not yet been
studied the identification and functional characterization of MT gene, which plays a critical role in controlling metal toxicity
and oxidative stress, in C. retropictus. In this context, we analyzed basic structure and specific domains of MT sequence
of C. retropictus (CrMT) and the taxonomic location of CrMT with its othologs registered in NCBI. As a result, CrMT gene
containing with mollusca-specific MT pattern was identified in C. retropictus. In addition, phylogenetic analysis through the
maximum-likelihood method indicates that C. retropictus was closely related to the order Lepetelida inhabiting the sea.
Taken together, our results may support basic information of endangered species living in brackish water zone.
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INTRODUCTION
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Abagt 3RSl 2 93E & 5 ol Folvh (Lee and
son, 2012). 20214 6% 7]& NCBI (National Center for
Biotechnology Information) ° &% 7]¢Z231% (C
retropictus) 2| AR 78710] FEFE[oAqt g}l of

H-%-0] mitochondrion®} microsatellite® £% A2 MT
o B A w§ F5EE & 5 Stk
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(Satsuma myomphala) (Sang et al., 2016) & E3F3} 7]
+7231F (C. retropictus) AAA A =25 MT A2 9]

tE 0188 ENASEFSE 3+

MATERIALS AND METHODS

1. Materials
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2. Methods
1) cDNA library 53} HIIME &4

A& 2 -80C deep-freezerd|A WERHAT] 7|21 %
(Clithon retropictus) < W3dds FE% F Trizol
(Thermo Fisher Scientific, USA) 7|3k RNA extraction
W0 2 total RNAY 5%9} qualitys &elslsich. —"]‘—%ﬂ
total RNAS mRNAZ AA|5}1, cDNA library 7%= <
3 TruSeq Standard mRNA Library Prep KIT
(lumina, USA) & A}83l% cDNAE 435t} ¢cDNA
libraryoll A fragmentE F%3}] Illumina Hiseq 2500
Sequencers ©]&3l A £A& AASISITh
2) Transcriptome datac| AEXEHSIN &AM 9l Metallothionein
N ste

719721% (C. retropictus) 2] Transcriptome raw data
o] ¥3r= adapter sequence®} low quality sequenceE Al
Ast7] Y3 Cutadapt (Martin, 2011) ¢} Sickle (Joshi
and Fass, 2011) = 2}&slgich 2 ZA¥2 A #2= clean
readsE Trinity program= AF8-3}l4 De novo assembly
(Haas et al., 2013) & A3t F, clustering 37| $s)
TGICL (TIGR Gene Indices Clustering tolls. Ver. 2.1)
= o] &sto] AAA EAo) A = 9+ unigene A2E=
it Aoyl unigene A4S PANM DB (ver. 2.0) il
BLAST Z 2138 o]43}o] annotation & A3}, MT A<
< ¥351= unigene & X3}l EMBOSS package?]
sixpack programs A3l o1& 7153 6-frames] BE
oAt AEES FEII FEE ALEY ARSE ¢
3] NCBI non-redundant database°l| BLAST (R.C.
Braun et al., 2001) ¥4& t}A] £3453e) ©]F family
2 Yo A 15709 MT =8l & Mollusca & Ax =7} =&
g stel 0 wlelel Aols AAsc
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3 CAC AAT GCT GTC ACA AAT ARA ATC TCT GAG AAT AGT GIT CAC GIC 47

1 H N A VvV T N K I $ E N 8 V R V 15

48 ACA CGA GAT CCG TGT GCA TCA CGC TGG TCG TAC CGT GIG Caa ACA 92

16 T R D P C A S R W S Y R V 0 T 30

93 ATA ATT AGT TCC GIC AGC GTIT GGA GAG GIG AAG CCA TITC GAG AAT 137
31 I T §$ S vV 8 VvV 6 E V K P F E N 45

138 CGT CAC TTG CTA TCG GGG TTT TCT TCG ACT GAT ACG CG6T TTC CCA 182
46 R #B L L s 6 F s s T D T R F P €0

183 ACA TCT GAC CTG TTC ACAJATG CCT GAT CCC AAG GGC CAG TGC TGC 227
€1 T s D L F T]|]¥ P D P K 6 Q@ C ¢ 73

228  ACT GAG GAG TGC AAG GCC AGC TCC TGC CAG TGT GGT GCC AAC TGC 272
76 T E E C K A S5 5 € @ € 6 A N C 90

273 ARG TGT GGG GGT GAC TGC CCC TGC ARG GAC TGC CAT ARAR CCC ACC 317
91 K € 6 6 D ¢ P C K D C H K P T 105
318 TGC AAC TGC TCA GGC TCG TGT GCC TGT GGC AAG GGC TGC ACA GGG 362
106 ¢ N €C 8§ 6 8 € A €C 6 XK 6 ¢ T 6 120
363 CCC GAG ACA TGC AAG TGC GGT GAC GAC TGC TCC TGC CAC TAG|CIT 407
121 P E T € X € 6 D D C s € H % L 135
408 GCC TGG ACT TGG GGA GGC AGC AGT CIG TICT GCT GIC CAC CIG GAC 452
1386 A W T W 6 6 8 8§ L S A VvV H L D 150
453 CTC TCT CCA GTG GAA CTT GGA CCA AAC TGC CAC GCC TGT ATG TGG 497
1s1 L s P vV E L 6 P N C H A C M W 165
498  CAT GCA GGT GGC AGA GGA GAT TTIT TTG TAA ATG TGA CTT AGG ATA 542
1é¢ #H A 6 6 R 6 D F L * M % L R I 180
$43  TAA TAT TAT IGT IGG AAT CIC AGA CIT GAT TIT TIGC CGG TIGC ICT 587
181 d Y Y €C W N L R L D F C R C s 195
588  AGT CCT TIG GCT TTA TCA CGT CTT GAG CIG GIC TIC GIC TTG TCA €32
196 S P L A L S R L E L V F VvV L s 210
€33  GCT ATG AAC AAA TAA AGC AAC TTA CCC TTA ARA AAA AR- €71

211 A ¥ N K ol $ N L P L K K XXX 223

Fig. 1.

sequence (B) “*” indicate termination codon.

> Clithon retropictus_Metallothionein
MPDPKGQCCTEECKASSCQCGANCKCGGDCPCKDCHKPTC

NCSGYCACGKGCTGPETCKCGDDCSCH

CAC (GKG) CTG (PET) CKC (GDD) CSCH

= i
CXC X(3) C1G X(3)

Fig. 2. Specific structural motif for Mollusca MT sequence

pattern.
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3) Multiple alignment % phylodendrogram &4
(Chung et al., 2018) 5ol <&l A3 A7= 58719 full
length standard MT o}v|xAt A QA tjAEel 71424
% (C. retropictus) & A9 FAE7} =& MTA LS Zropd
5 FASTA 32|07 olu|xit A5 oyt oF it &
2 Ry MT ME959 multi-FASTA filee MEGAX
(Kumar et al., 2018) 2] ClustalX (Larkin et al., 2007)
ANA-g 83l multiple alignmentE I F
molecular phylogenetic analysis® %3l ASTS TA3}
ct

RESULT AND DISCUSSION

719 231% (C. retropictus) 2] MT 4%} coding 39
% 201 bp=E 67719 oju|xAtew FAE ] 9l Coding
region?] GCIH3L 62.7%F ¥ 126 bpolw A=l &
71 1970, o]l A7l 7l Ao E Fl=|gin)

Mollusca MT E-o] sfjgl- <4l CXC- X (3) - CTG - X
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Fig. 3. Multiple sequence alignment of C. retropictus and 29 reference MT protein sequence.
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Table. 1. the dataset used for phylodendrogram analysis of MT. (Unregistered is a species that is not registered with

the NCBI.)
Accession Nember Species Category

ALX35069.1 Meretrix lamarckii
AAS92877.1 Meretrix lusoria Venerida
ADM96223.1 Meretrix meretrix
unregistered Cristaria plicata Unionida
ATD87395.1 Mytilus coruscus
CAE11855.1 Mytilus edulis Mytiloida
ADV56675.1 Mpytilus galloprovincialis
CAC83770.1 Ostrea edulis
AAK15581.1 Crassostrea angulata
AEF33388.1 Crassostrea ariakensis

Ostreida
CAC48045.1 Crassostrea gigas
AEL97645.1 Crassostrea rivularis
ANU06197.1 Crassostrea virginica
unregistered Panopea generosa Female

Myida
unregistered Panopea generosa male
ARAT1541.1 Pomatias elegans

Littorinimorpha
AST14862.1 Littorina littorea
AST14869.1 Pomacea bridgesi Architaenioglossa
APT40583.1 Haliotis discus discus
AMS38479.1 Haliotis discus hannai Lepetellida
ABW04628.1 Haliotis diversicolor supertexta
ADB29127.1 Physella acuta Hygrophila
AWD77146.1 Arion vulgaris
ABL73910.1 Cornu aspersum
ACC17831.1 Nesiohelix samarangae
unregistered Satsuma myomphala Stylommatophora
unregistered Incilaria fruhstorferi
unregistered Aegista chejuensis
unregistered Aegista quelpartensis

(order) ° W} grouping ©] ¥
o E (order) +F
gastropoda group¥ A
gastropoda group A=
ool Ak 7|42k
A2 ‘Jr‘:/}‘é'*% el & 4 9l
w2 MT &8 zo]9] 7le4ds 2959 (Lozupone and

ot ople}

gastropoda group,
gToupJ"Jr |%F group &2

o ®ll% groupZt 7Pk
. olelg Ay A3

Knight, 2005). °|& &3t A 549} 2ol MTA 4
5 ©]$£3} Phylogenetic dendrogram-< 7+ #5-of &84
4 =g AE itk
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Fig. 4. Molecular phylogenetic analysis on evolutionary relationship by Maximum-likelihood method.
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