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Tab.1 Characteristics of mitochondrial genome sequences in eight sciaenid fishes
(%)
Genbank mtDNA (bp)
G T C A+T
HM219223.1 16 469 27.59 16.16 24.96 31.30 52.55
NC 014350.1 16 442 27.95 15.73 25.63 30.69 53.58
NC 011710 16 466 27.55 16.30 25.46 30.69 53.01
NC 013754 16 470 27.55 16.18 25.00 31.27 52.55
fise fife NC_014351 16 493 2749 1589 2443 3219 5192
NC 015202 16 485 27.46 16.04 26.33 30.18 53.78
NC 015205 16 499 26.40 16.91 25.88 30.81 52.28
NC 022464 19 154 24.96 20.67 36.79 17.59 61.74

R2 SHEATHMEXERNEERA 13NEARKBEEM 2 MEER RNA EENERM S 95
Tab.2 Analysis of different loci of 13 protein-coding genes and 2 ribosomal RNA genes in the mitochondrial genomes of
five Pseudosciaeninae fishes

(%)

NDI 975 760 215 145 70 22.05
ND2 1046 795 251 178 73 24.00
ND3 349 253 96 59 37 27.51
ND4L 297 231 66 36 30 22.22
ND4 1381 1067 314 201 113 22.74
ND5 1839 1412 427 275 152 23.22
ND6 518 373 145 102 43 27.99
col 1557 1158 399 236 163 25.63
coll 691 551 140 85 55 20.26
coill 785 646 139 &3 56 17.71
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(%)

ATP6 684 478 206 133 73 30.12
ATPS 168 127 41 27 14 24.40
Cyt b 1137 870 267 164 103 23.48
12S rRNA 946 849 97 76 21 10.25
16S rRNA 1684 1491 193 144 49 11.46
2.2 EZO R RAE RIS ND3(116) ND4L(99) ND4(460) COII(230)
8 13 , COIII(261) ATP6(228) ATP8(56) 8
ND6 R Mega 13 ) ND4
( 3), NDI ND5 ND6 ND5 GTG , ATG
col  Cytb ND2 ND3 ND4 COII COII Cyth
, 8 , ND2
, ND2(348) T , TA

*3 FBRRRNERMIIERMENER. ZIEFRET

Tab.3 Amino acid number and initiation and termination codons in the protein-coding genes in mitochondrial genomes

NDI ND2 ND3 ND4L ND4 ND5 ND6 COI COIl COIll ATP6 ATP8 Cytb
325 348 116 99 460 613 173 519 230 261 228 56 380
ATG ATG ATG ATG ATG ATG ATG ATG ATG ATG ATG ATG ATG
TAG TA- T-- TAA T-- TAA TAA AGA T-- TA- TAA TAA T--
325 348 116 99 460 613 173 519 230 261 228 56 380
ATG ATG ATG ATG ATG ATG ATG ATG ATG ATG ATG ATG ATG
TAG TA- T-- TAA T-- TAA TAA AGA T-- TA- TAA TAA  T--
325 348 116 99 460 613 174 519 230 261 228 56 379
ATG ATG ATG ATG ATG ATG ATG ATG ATG ATG ATG ATG ATG
TAG TA- T-- TAA T-- TAA TAA AGA T-- TA- TAA TAA TAA
325 348 116 99 460 613 173 519 230 261 228 56 380
ATG ATG ATG ATG ATG ATG ATG ATG ATG ATG ATG ATG ATG
TAG TA- T-- TAA T-- TAA TAA AGA T-- TA- TAA TAA T--
325 348 116 99 460 613 174 519 230 261 228 56 380
fift ATG ATG ATG ATG ATG ATG ATG ATG ATG ATG ATG ATG ATG
TAG TA- T-- TAA T-- TAA TAG AGA T-- TA- TAA TAA T--
324 348 116 99 460 o614 174 519 230 261 228 56 380
ATG ATG ATG ATG ATG GTG ATG ATG ATG ATG ATG ATG ATG
TAA TA- T-- TAA T-- TAA TAA AGA T-- TA- TAA TAA T--
325 348 116 99 460 608 174 519 230 261 228 56 380
ATG ATG ATG ATG GTG ATG ATG ATG ATG ATG ATG ATG ATG
TAG T-- T-- TAA T-- TAA TAA AGA T-- TA- TAA TAA T--
324 348 116 99 460 613 174 520 230 261 228 56 380
ATG ATG ATG ATG ATG ATG ATG ATG ATG ATG ATG ATG ATG
TAG T-- T-- TAA T- TAG TAA AGA T-- TA- TAA TAA T--
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Fig. 1 Comparison of Ka/Ks ratios in the mitochondrial
protein genes of five sciaenid fishes
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Tab. 4 Genetic distances based on 13 protein-coding genes

[16]

0.409
0.390 0.243
i 0.407 0.213 0.207
0.399 0.237 0.226 0.167
0.396 0.250 0.238 0.177 0.141
0.403 0.236 0.227 0.171 0.124 0.124
0.403 0.239 0.230 0.174 0.126 0.126 0.006
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Fig. 2 Neighbor-joining phylogenetic tree based on three different sequences
a. ; b. ;C. 13

a. Based on the complete mitochondrial genome; b. Based on the sequences with the control region deleted; c. Based on 13 protein-coding genes
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Analysis of the mitochondrial genome characteristics and
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Abstract: To explore the phylogenetic relationships of sciaenid fishes, the basic characteristics of mitochondrial
genomes in eight sciaenid fishes (Collichthys niveatus, C. lucidus, Larimichthys crocea, L. polyactis, Miichthys
miiuy, Pennahia argentata, Nibea albiflora, and Johnius belangerii) were revealed by comprehensive bioinformatic
analysis. The results showed that mitochondrial genomes contained 37 standard vertebrate genes, and the order was
identical except for in J. belangerii. The base distribution was not balanced, and the content of A+T was higher than
that of G+C. Genetic variation analysis of 13 protein-coding genes and 2 ribosomal RNA genes among sciaenid
fishes showed that the ND4 and NDS5 genes could be used as supplementary molecular markers to the COI gene and
applied to research on population genetic diversity. The Ka/Ks ratios of 13 mitochondrial protein-coding genes in
five Pseudosciaeninae fishes were much lower than 1, indicating strong purifying selection. The genetic distances
between J. belangerii and other sciaenid fishes were high, and relationships were distant, which suggested that
Johnius fishes might be the relatively primitive group. A neighbor-joining phylogenetic tree based on the complete
mitochondrial genome supported the morphological conclusion that fishes of Pseudosciaeninae and Argyrosominae
were closely related. Furthermore, phylogenetic trees based on sequences deleting the control region and 13 pro-
tein-coding genes showed that the differences between these two subfamilies were much more evident.
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