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ABSTRACT
The complete mitochondri nontge ia chygengro ca;adum, was reanalyzed

and revised. The genome is 18,008 bp in lenglg, containing 13 protein-coding genes, 2 ribosomal
RNA (rRNA) genes, 22 translation RNA (tRNA) genes, and a control region (D-loop). The gene
arrangement is identical to that observed in most vertebrates. Base composition on the heavy
strand is 30.14% A, 25.22% C, 15.80% G, and 28.84% T. The D-loop region exhibits an A+T rich
pattern, containing short tandem repeats of TATATACATGG, TATATGCACAA, and TATATGCACGG.
The mitochondrial genome studied differs from the previously published genome in two segments; the
control region to 7128, and ND5 to tRNAS

the databases. Phylogeny analyses revealed that the differences could be due to errors in

. The 712S sequence also differs from those published in
sequence assembly and/or species identification of the previous studies.

ANRNATY: Rachycentron canadum, Uandeunzia, lulneauinzasaluy
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INTRODUCTION

Rachycentron canadum (cobia) is a single species of the family Rachycentridae. It is
recognized as a commercially important species for aquaculture in many regions around the world,
especially in the Asia Pacific region (FAO 2013). Cobia is also a pelagic fish, which is found to migrate
over a long distance and hitchhike following other large marine animals. We interested to study 13
peptide encoding genes which are essential for oxidative phosphorylation — the process that produces

a high energy compound during aerobic cell respiration in the cobia mitochondrial genome.

MATERIALS AND METHODS
Cobia sample was collected from the Andaman Sea. Genomic DNA was extracted from fin
tissue using E.Z.N.A.® Tissue DNA Kit (Omega Bio-Tek Inc.). The mitochondrial genome was PCR

amplified using 11 pri ' hich were designed hased iva etal. (20 nd the multiple

alignment of carangids fmitbch@ndiiaf genomesf(RB 8, APROJO09T, JAPAD3092, AB517556,

AB517557, AB517558, ABSN 7599 ,RAP0OU§444, 19. T ences re obtained by a
|

t

primer walking technique' usfhg 1 prinfers.

RESULTS AND DISCUSSION

he ce mifbchol®iall genorfe bl (PenBankl a i m THA768)
008Wp in | ontajning f 3 tein-c n@s, ArRNAs, ! d tr (b-
lod eiflost gemEPe t trand, ce® foMNDE ald e AR w endod® on®he §-

strand (Table 1). The gene arrangement of the cobia mitochondrial genome is similar to that of other

teleost mitochondrial gen (Miy: |_20Q3) Hawever, the overall ide gompgsitio theﬁ
strand slightly devia roni25%, witt 308149 25.22% .80% &, ahd: 8.8 i w
found in several tel Yefet al. 201§; JAng-Widv et al. 20 o al. #01§; Tdng

Table 1 Characteristics of the mitochondrial genome of R. canadum.

Gene Position Start/ Strand
From To Anticodon

tRNA™™ 1 68 TTT H
12SrRNA 69 1021 ATA H
tRNA" 1021 1093 ATG H
16S rRNA 1095 2817 H colll 8833 9618 ATG H
RNASYR 2816 2889  TAA H tRNA®Y 9618 9689  TCC H
ND1 2890 3864  ATG H ND3 9691 10041  ATG H
{RNA" 3885 3956  GAT H tRNA™? 10040 10108 TCG H
tRNA®" 3956 4026 TTG L ND4L 10109 10405 ATG H
tRNAM 4026 4094  CAT H ND4 10399 11779 ATG H
ND2 4095 5139  ATG H tRNA™ 11780 11848 GTG H
tRNA™ 5140 5211 TCA H RNAY™CY 11850 11917 GCT H
tRNA™ 5213 5281 TGC L RNASCY 11920 11992  TAG H
tRNA™" 5283 5355  GTT L ND5 11993 13831 ATG H
o} 5358 5382 L ND6 13828 14349 ATG L
{RNA®® 5383 5450 GCA L RNAY 14350 14417 TTC L
{RNA™ 5455 5524  GTA L CYTB 14423 15563 ATG H
col 5526 7073 GTG H tRNAT" 15564 15636  TGT H
RNASY 7076 7146 TGA L {RNAT® 15636 15706 TGG L
RNA 7149 7218 GTC H Control 15707 18008 H
coll 7223 7913  ATG H Region
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The start codon of all protein-coding genes is ATN, except for that of CO/ is GTG. Seven
genes show typical stop codons (TAA or TAG) while the other four genes possess incomplete stop
codons with a terminal T, which is commonly found in teleost mitochondrial genomes (Tang et al.
2013). All but two tRNA genes ((RNA*™®” and tRNA®") showed typical cloverleaf secondary
structures predicted by tRNAscan-SE 1.21 (Schattner et al. 2005): tRNA*™®” and tRNAY were
verified based on sequence similarity using DOGMA (Wyman et al. 2004). The origin of L-strand
replication (O,), which is 25 bp in length, is located within the WANCY region. The D-loop contains
three types of short tandem repeats (TATATACATGG, TATATGCACAA, and TATATGCACGG),
exhibiting an A+T rich pattern.

The mitochondrial genome studied differs from the previous published genome (FJ154956)
in two segments; the control region to the first 437 bp of 728, and the last 468 bp of ND5 to tRNAS".

Additionally, the sequ f 1Sl iffers frgun o i Sgageyyouspmmaublished in the
database (AF311947, F§37 ithl7.9 — % leqtidemdissimifarity e phylogenetic
analyses of 12S revealed a Well pofitsiragisupp ( 6) dlusierpetyden the cobia sequence

obtained from this study and the sequences of its closely relate

specles, Coryphaenidae,

FJ374794, FJ374797), showing 9.7% nucleotide divergence. The previously published sequences,

(
n other d rgpel withj thel s thro _ orgkr Qardh ol
1 6 an rd §rabped Wit ilflcurgm g u e JFY1 W 1D
withg 9081% de [dentilly),\knd FJR¥4 as fgrqup Yy AcapimocyRiuRl skendri

(Perciformes, Scombridae; DQ854648, with 100% nucleotide identity). The analyses indicated

errors in sequence assembly and/or species identification of the previous studies.
CONCLUSION '
Cobia mit drgl geno i 18098 bp in I§ copisis) 1 Eptig n{oding

genes which are essential for oxidative phosphorylation — the process that produces a high

energy compound during aerobic cell respiration. Gene organization in cobia mitochondrial

genome is generally the same h f irf] othjpr \ owever, cobia’s ability to
swim fast suggests that these [ e g COgl selfctive pressures to increase
aerobic capacity or metabolism. fThig§ ifforms halv@ advgntggelto <3i<amine the possibility of

positive selection on mitochondrial evolution of §gbia and relative species.
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