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Hlumina — 4R J5 77 72: (next-generation sequenc-
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V¥ o 1A o s A, K A R R SO, TRTUik

H 4 14 5B, J T4 DNA %47 . Klenow DNA
RABHA T4 PNK HHFTWIE B B A e 52 B
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M GenBank TR % 18 FhsFlfh 2L h A 3
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KM522836.1; 16566 bp). i &N 5 (Atule mate,
KM522838.1; 16565 bp). il i fi% (Alepes kleinii,
KF728081.1; 16571bp). 47 4ifi5(Selaroides lep-
tolepis, KM522839.1; 16560 bp). IhHi [ %5 %
(Carangoides malabaricus, KJ174514.1; 16561 bp).
FH-#Hi%(Carangoides armatus, AP004444.1; 16556 bp) .
136i%(Parastromateus niger, KJ192332.1; 16561 bp).
H 7 B H #5(Uraspis secunda, KT819204.1; 16554 bp) .
B HR Y1) #5 (Selar crumenophthalmus, KJ148633.1;
16610 bp) . FEiA7fi5(Carangoides equula, KM201334.1;
16588 bp) . 113t (Trachurus trachurus, AB108498.1;
16559 bp) . £ 5 [A fi5 (Decapterus macrosoma,
KF841444.1; 16545 bp). % 4k fi% (Elagatis bipin-
nulata, KT824759.1; 16542 bp). /NH 5 (Seriolina
nigrofasciata, KT591876.1; 16531 bp), H A< & £fiffi
(Seriola lalandi, AB517557.1; 16532 bp). 1o 4%fii
(Seriola quinqueradiata, AB517556.1; 16537 bp).
15 A (Seriola dumerili, AB517558.1; 16530 bp) .
K #gfiffi(Seriola rivoliana, KP347126.1/KP733847.1;
16530 bp/16599 bp); fii FHl Clustal X1.83!"* 147 %
F I xF, W MEGA 6.0" 4 fF#d Neighbor-
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2% GenBank (accession No.MH211123), ¥ H:ZHL
R A T AETE 2 MRAEMER TS, 50l6 T
NAD1 FEPH 741 IE LS RS 3090~3163 bp v & Al

COX2 J:[H 4l )2 SLAE ) 7336~7404 bp i f; I
H 24 NESHS RNA (neRNAYE 1, 1),

AR BLAR L 4] 44 16609 bp, L4
WA B A (26.68%). G (17.84%). C (30.12%)
T (25.36%); G+C W& N 47.95%, KT A+T
F 1 (52.05%), FHESKMSRARIE A RA AT
PR 1),

AR SRR BE DA Y 5 8 RN A

HEA BT AN, 32 B T B AREIITA RNA FE |
A R R, AR 4 R DA
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trnS1-AGC

x1 AFHENEERARER
Tab.1 The mitochondrial genome informations
of Seriola aureovittata

LR gt BEFIIAE

: berof  IF4itS RNA
KAMbp  GCI% AN fum X
om Fi‘z ne mammber repeated N ncRNA
genome size gene numbe sequences
16609 47.95 13 2 24

16609 bp

trnA-GCA
trnC-TGC

trnD-GAC

BT SRR A i TR 2 5135
Fig. 1 The mitochondrial genome mapping of Seriola aureovittata

2.2 EEUILHBI{E rRNA 5 (RNA £ E & 1454

MR AR RNA A0 5 WAL, Y467 T H

B b, 72%4 12S rRNA F1 16S rRNA, H 128
rRNA [t 16S rRNA B fIfR~F, 12S rRNA B9 &
9 69~1019 bp, 16S rRNA HJ1 & Jg 1110~2808 bp,
PN FE 2 8] 52 1 4> tRNA(trnV-UAC),
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Tab.2 Characteristics of the mitogenomes
of Seriola aureovittata

EEAH  RIEAE  Kbp G SHEN LLER
gene name begin and end length strand ligﬁﬁl tercrz)l;lziz;trllon
trnF-GAA 1-68 68 H - -
12SrRNA 69-1019 951 H - -
trnV-UAC  1020-1092 72 H - -
16SrRNA  1110-2808 1699 H - -
trnL-UAA  2809-2883 75 H - -
NAD1 2884-3858 975 H ATG TAA
trnl-GAU  3863-3932 70 H - -
trnQ-UUG  3932-4002 71 L - -
trnM-CAU  4002-4070 69 H - -
NAD2 4071-5117 1047 H ATG TAA
trnW-UCA  5117-5187 71 H - -
trnA-UGC  5189-5257 69 L - -
trnN-GUU  5259-5331 73 L - -
trnC-GCA  5366-5431 66 L - -
trnY-GUA  5432-5501 70 L - -
COX1 5584-7053 1470 H ATG TAA
trn"SUGA  7054-7124 71 L - -
trnD-GUC  7129-7199 71 H - -
COX2 7208-7898 691 H ATG T--
trnK-UUU  7899-7973 75 H - -
ATP8 7975-8142 168 H ATG TAA
ATP6 8133-8816 684 H ATG TAA
COX3 8816-9601 786 H ATG TAA
trnG-UCC  9601-9671 71 H - -
NAD3  9672-10022 351 H ATG TAG
trnR-UCG 10021-10089 69 H - -
NADA4L  10090-10386 297 H ATG TAA
NAD4  10380-11760 1381 H ATG T--
trnH-GUG 11761-11829 69 H - -
trnSGCU 11830-11896 67 H - -
trnL-UAG 11901-11973 73 H - -
NAD5  11992-13812 1821 H ATA TAA
NAD6  13809-14330 522 L ATG TAG
trnE-UUC 14332-14400 69 L - -
Cob 14405-15545 1141 H ATG T--
trnT-UGU  15546-15617 72 H - -
trnP-UGG 15617-15687 71 L - -
D-loop  15689-16609 921 H - -

TR Z PR IL LI 22 4 (RNA, 751
K VLRI 66~75 bp, EAE R 1552 bp(F 2).
HorP & A A (RNAS FHRNAY; tRNAS (1) )z %
57435 TGA Fil GCT, tRNA"" i iz % -4
o TAA F1 TAG, Br 70T L ## A9 8 4~ t(RNA

(trnQ. trnA. trnN. trnC, trnY. trnS. trnE, trnP)
Ah, B 14 ANEN T HEE L

TELER I, WAL RI R (RNA B R LA
S, C-T #Hm g+ 8 . B (RNASY St
AR, (RNAYYTAA)D 255 [ % 125 ] (AR 36
2R AN, A S iR = i R R
(K 2),

SIERRAEZ KT 4~8 nt, Hrf (RNA™
tRNAME %7 4 nt, tRNA"Y(TAA). tRNA" | tRNAM
5 nt, tRNAY 2 8 nt, HAH K 6~7 nt, 7
tRNAY" | tRNA"™ tRNAS(TGA). tRNA™* 4%
A 1 X C-T ¥l iU A-C RECXT, 7
tRNAP"  (RNA™ | (RNA™M | (RNA®®, (RNAT",
tRNAMP | (RNA™ | t(RNAP® #5528 AR C-T
B Y G-T 4510 . RIS, 78 tRNAST(GCT)#%
ZHE A 1A A-A RECXF, 76 t(RNAYY(TAG).,
tRNA™ &A1 X% C-C REXT,

FUS 2L K ERR (RNATOnt)dh, BTE 4~
6 nt Z[H]; BT C-THHent i a5 i 5 AN BCAk, 7
tRNA™™ 12 1 ANE T I3 A, 78 (RNAM i
1 ML C BIE A, 75 t(RNASYTAG) T £ 1 M8
A B A, 15 RNAM FFELE 1 4 G-G AR .
BTG TF- A BE S 3~9 bp, % (RNAP (RNAMS
tRNAYTAG)K &K 4 bp #b, HA (RNA KJFE
WOROE

T TYC 25 b, 25K ANT 4~6 nt Z 0], [RIFETT
TEREZ 1) C-T ¥4, Btz 4h, tRNA™H 1
X C-C AEF, tRNAM A 1 4 TT-TC AEXF,
tRNAY™ A 14~ T BIEAYHHA . TYC FKJE N 3~
9bp, £H 7bp. & tRNAM (RNA | B 43571
4bp. 8bpHh, HAY (RNA KR NATH

D ZEKE 2~5 nt, fedE N (RNA™, KN
tRNA™ Fl tRNAMNY, [AIREFEE £ 4 G-T 4Eid, H
76 t(RNAMYTAA) T L T 1 HEE T 936 AL D 3R
KB K 3~12 bp, tRNAY(TAA) . tRNA*™E  tRNAS
(GCT)fek, tRNAY i K
23 EHRFBEE

WAL R 2 LA P 13 AN E A S
L EEE, g 154 DIgIEZ IR 177 M RIER
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tRNA™-TCA

tRNA"-GCA

tRNA™-GTA

tRNAA"-GTT

Probability = 99%
99% > Probability = 95%
95% > Probability = 90%
90% > Probability = 80%
80% > Probability = 70%
70% > Probability = 60%
60% > Probability = 50%
50% > Probability

(f54% to be continued)
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tRNASY-TCC

tRNACL-TTC

Probability = 99%
99% > Probability = 95%
95% > Probability = 90%
90% > Probability = 80%
80% > Probability = 70%

70% > Probability = 60%
{RNA™TGT {RNAPP-TGG 60% > Probability = 50%

50% > Probability

Bl2 AR MRZRIIR (RNA 204540 T ]

Fig. 2 Predicted secondary structure of Seriola aureovittata’s mitochondrial tRNA
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o N S M I R S Tab.3 Nucleotide composition of protein-coding
13 ALY S BTy 11838 bp, TR genes in Seriola aureovittata
910.6 bp, i FEHAL LK ER 71.27%, FR T NAD6 S B /bp . R o ot
Yihd I R T L&k b2 o, Hgx 12 8 [ gk gene nucleotide
. NADI 975 2636 33.44 2174 1846 48.10
Al YA ] 5
I—I%Miﬂi HiE (&) . . NAD2 1470 2483 3677 2378 14.61  48.62
BT NADS5 it [H A9 U 25 05 & “ATA” 4, COX1 1551 2830 28.84 2395 1891 52.24
Higy 12 ZEF R IGFEL T N “ATG”, M4k COX2 691 2808 2663 29.09 1621 57.16
LT LI“TAA” R 3, 38 45; NAD3. NADG [t ATPS 168 2381 3274 29.17 1429 5298
1T HTAG”; FIRE 3 FKAEKNATELM ATP6 684  27.63 3246 2500 1491 52.63
2 |- B T T COX3 786 2697 31.04 2392 18.07 50.89
S S AL, . ATPS & NAD3 351  29.63 3248 2051 1738 50.14
- = c NAD4l 297  30.64 3502 18.18 16.16 48.82
ATP6 JF 5147 10 bp BAL Y H 4, ATP6 5 COX3 £ NAD4 1381 2455 3295 2607 1644  50.62
1 bp B EE, NADAL 5 NAD4 HE T 7 bp, NADS 1821 2603 3224 2636 1538 5239
NADS5 5 NAD6 f5 4 bp &, NAD6 522 3602 1686 1341 3372 49.43
HH 13 £EAEEIENET, BT NADL. COB 1141 2673 3436 23.05 1586 49.78

NAD2, NAD4L. NAD6. COB #h, HAth 8 %
Hmis RN T A+T S®E¥ET 50%ER 3), A
13 MEASRMIERE A+T S5 2R 51.085%,
A WLHAE A gt S At B AT 1k o
TSR A2 ILRHAN A+T S&H
52.05%, A HE AR 2 P g B DR R 2 B
AT il

24 HEESEHESFHSHEABHERHGE

aureovittata) 5 H A< ¥ 4 #% £ fifi(Seriola lalandi)7E
RGN LT, ZHFE ARSI
R | A RS 7| B D& o i vk e ) Sl =
FEARRL, T ZRPk AT COX1 HAENY
NADS5 4 FH A

rh [ R B AR COX1 RPN Y
NADS & [ 3 R Yy i T H A3 8 454 . COX1

HEBEREZR gL R E S 81 bp, KRN E
4 LR T v E B B A (Seriola ANE, SHKBE L H ACHE B S5 COX1 R PR
x4 FERSEHAEZHSHASHRLHEARMGEEILL
Tab. 4 Protein coding gene comparisons between Seriola aureovittata and Seriola lalandi
B P E GG 4 S aureovittata H A E 48 S lalandi
g;;,ne 2 157 % /bp K B /bp v ey U 9 o X ] R TA = K /op L IR 2 A 2R
start—end length start code stop code start-end length start code stop code

NADI1 2884-3858 975 ATG TAA 2884-3858 975 ATG TAA
NAD2 4071-5117 1047 ATG TAA 4071-5117 1047 ATG TAA
COX1 5584-7053 1470 ATG TAA 5503-7053 1551 GTG TAA
COX2 7208-7898 691 ATG T-- 7208-7898 691 ATG T--
ATPS8 7975-8142 168 ATG TAA 7975-8142 168 ATG TAA
ATP6 8133-8816 684 ATG TAA 8133-8816 684 ATG TAA
COX3 8816-9601 786 ATG TAA 8816-9601 786 ATG TAA
NAD3 9672-10022 351 ATG TAG 9672-10022 351 ATG TAG
NAD4L 10090-10386 297 ATG TAA 10090-10386 297 ATG TAA
NAD4 10380-1760 1381 ATG T-- 10380-1760 1381 ATG T--
NADS 11992-3812 1821 ATA TAA 11974-3812 1839 ATG TAA
NAD6 13809-14330 522 ATG TAG 13809-14330 522 ATG TAG

COB 14405-5545 1141 ATG T-- 4405-5545 11141 ATG T--
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Ji 81 bp.NADS 5 [ ga i SE R AL i & 5 % 18 bp,
LR BEAAE, MK H AN 8 40 NADS
A 18 bp, H E R 44 COX1 A S
NADS G F 5358 ATG. ATA, i H
A i B 8 444 COX 1 45 15 NADS 75 R 14 5% 1
T94 GTG. ATG.
2.5 BEEMEHNEERARSHESH

N B R R I R A 4 7 31 S5 LAl 18
S1IE 13 @ B RHO S (G 4 Rl & f028) 24k
IRSE A 42 )7 9 AT Z2 57 40 Lex Far A, DAATF
G AR ) 43 2 b A FEAE T 5t o MEGA 6.0
W EREIE R T RER LW, &K R %
AR . ZRGE AR AR, 53
JmKHE5)E . rHEsE . BINHSIE . MEsJE .
it)E . SiglE . BHBE . MNEBE . Ta)E .
(53] 6% I, 25 F4 B 1) 5 R f 28 R Ak 24k, D % th 9 4k
)8 . /INARHE . 6 T AL ) 5 — AR A

HI P 3R] UL, i 0 S T AR i AR AS A Al A
B HEBEEEEMR, JA 38 i, ANKibE
(/N B 5 5 0 1Y) B AR I B Al . AR .
PRfi BB T W —iE S, HoRG LR,

100

100

1M 6% | B R A — 32, HAa i, BiX—3Z
HE R e Rt Fl, LS /N R E
fiffi J 0 SR BE ) E AL P B A . AR E s,
A S TR O R adl, [WJE T— 48
3 iTig

H i, fa 2o o 3 PR 21 10 ff 5 T % e
0 245 1 Lo 1A 4 5 DR A0 P R Tz v T 2
FRNFIH R G LR R . WRER IR Kt fg 31k
TN 228 R B3 A G & . B B PP AL AP R 5L 1%
SER AR IE AR Y, NCBI U e A A 1) fa. 2 42
AR JE R 20 2 7 90 Bt R Z AL 2P 9K B —
JBAE 16 kb Ze A7, 446 52 XUEE () A5 100K, 38 3 0
5 22 > (RNA L 13 MEARGBREN, 2 4
rRNA (16S rRNA 1 12S rRNA)ZEF F1 1 B D-loop
P 1%,

AHFFEIE T ] T o 5 4% i A 2 A R [
A7), H4eK 16609 bp, GC &2 40.86%,
SR AT BRI EFR G B ELA .
Horp G oL S AU 17.84%, 5 HAd A B 135 4
i [CI% B 11 (Acrossocheilus kreyenbergii) (16.4%)! .

KHEEB(KFEB8) Megalaspis cordyla KM522836.1
et -3 (628 Atule mate KM522838.1
M5B 45 )8) Alepes kleinii KF728081.1
& RS (41438 Selaroides leptolepis KM522839.1
hr B 535438 Carangoides malabaricus KJ174514.1
85515 )8) Carangoides armatus AP004444.1
568(%88)&) Parastromateus niger KJ192332.1
HEERB(BF13E) Uraspis secunda KT819204.1
HEERIUB 8518 £3)8) Selar crumenophthalmus KJ148633.1
B35 88)8) Carangoides equula KM201334.1
M3eta (P34 ®) Trachurus trachurus AB108498.1
K &R (R &) Decapterus macrosoma KF841444.1
2544525 44518 Elagatis bipinnulata KT824759.1
INEEB (NS Seriolina nigrofasciata KT591876.1
Ll 100 J{ WA E, #i)8) Seriola aureovittata
H LM H A%, #5)8) Seriola lalandi AB517557.1
F ()8 Seriola quinqueradiata AB517556.1

100 —————————— BN ()R ) Seriola dumerili AB517558.1

0.020

100 KEET(T)R) Seriola rivoliana KP347126.1
100 L KAHELfH(#i/R) Seriola rivoliana KP733847.1

3 B TR AR DR 2H 47 51k 1 1) 3R G ik A

Fig. 3 Molecular phylogenetic tree constructed based on mitochondrial genome by NJ method
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/N 61 (Larimichthys polyactis)(16%)) . [5G 5F 5
(Verasper variegatus)(16.1%)1/%5 ff 48 iy 1A ik [
W) GBS T C L B i 30.12%, A B
FA N 26.68%, T Bl A 25.36%, X5
5 HE S0 el 3 B R A P AR
W52, T DNA XUk (7 AE AR RAE K
VEPEE 15, AL A I A0 20 A B AR AEAS
PG, (RSB R LA, H 55/ L
B LA R AL, H2EFR NAD6 4b, Hax
H AL YT H 85 | . Brown 2 WW9E BoR,
Sy AR TE H A4 b 1 Zhi i R 25 5 T8 A R4 1Y
HUBE, T 5y R KRR AL . T AR R 1A A
20 1 A g L R FD RNA F 30 fE HiE b, Ut
HH B 2% Ml 2 A I TR 4 R 25 59 & A K i AR Ak,
TBAph A T L BE 10 NADG K- AR X Fa i, %8
it NADG &[] [y pe it 5 s 2k

BRI b AL A A RS 22 A4
tRNA, KEJLHEN 66~75 bp, KEZEFG& = #E
R ahfhy . RGN T RIS AR, Ak
fFLR R AL NP 16S TRNA Fl 12S tRNA ¥k
2apE D1 H BN TR TC R B X, 755 05 AR sh i i g
TUPERRAER S 2o (AL PR 4 v g 3 B 42 91
KA A AT 50 5 15 51 Sl Ok S5 R 2= R Ak i R
MRS R, W AT BT R RRAE B I DR Y R 8 &2
A, ATAE g b % R X A AN ) R ) B 4%
FhRid. AWFIE T, 840 EA WA HofE A E R
JPA, X FRAHE TR R e H AR I K
BRI AR A R A R EE T
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Abstract: Seriola aureovittata is a large marine pelagic predatory fish species in the global warm temperate ocean,
which is mainly distributed near the offshore rocks and reefs of the Bohai Sea and Yellow Sea of China. In recent
years, most research has focused on its breeding and breeding technology at home and abroad, whereas few studies
have been conducted on its genome and group composition. The complete mitochondrial DNA was extracted from
the somatic side muscles of S. aureovittata. The complete mitochondrial genome of S. aureovittata was obtained
using second generation sequencing and splicing with software of DNAStar. The sequence length was 16609 bp,
and the base composition was A (26.68%), G (17.84%), C (30.12%), and T (25.36%). It contained 13 pro-
tein-coding genes, 22 tRNA genes and 2 rRNA genes. Except for NADG, trnQ, trnA, trnN, trnC, trnY, trnS, trnk,
and trnP, all the other genes were encoded on the heavy strand (H strand). The A+T content of the complete mi-
tochondrial genome sequence and protein-coding genes were 52.05% and 51.085%, respectively. There was a
strong bias toward A+T in the genome of S. aureovittata. There were two repeated sequences scattered in the genes.
One was located in the middle part of the sense strand of the NAD1 gene sequence, and the other was located in the
upper part of the antisense strand of COX2 gene sequence. All tRNA genes had typical cloverleaf structure except
tRNASY, Its start-stop sites and codons of protein-coding genes, except COX1 and NAD5, were the same as that of
Seriola lalandi, which inhabits in the oceans of Japan. The COX1 and NAD5 protein genes of S. aureovittata were
shorter than those of S. lalandi. It was preliminarily assumed that there were genetic differences between S
aureovittata and S. lalandi. The NJ-tree based on the complete mitochondrial DNA genomes showed the evolu-
tionary position of S. aureovittata relative to that of 18 other Carangidae species. The results showed that the Se-
riola spp. belong to a secondary tree with Seriolina nigrofasciata. Furthermore, S. aureovittata and Seriolina
guinqueradiata had a closer relationship than others in the tree, whereas S. aureovittata had the most distant
relationship with S. nigrofasciata. This study provides basic data for solving different geographical population and
kinship relations of S. aureovittata.
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