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TEER A B BIE(2003-) . 5 R A ARRHE 5 MWK Acrossochetlus jishouensis, A. parallens, A. spinifer and A.

Abstract: In this study, samples were collected

and mitochondrial DNA sequences were measured from

IS S G SY . ( E-mail) liangweiqianl112@ irtdescens. The complete mtDNA sequences of four species
163.com, X 2=56 R ILRIE—1E# were obtained through DNAstar Lasergene 7. 0 and

BIEE 2 3, (E-mai) LQ512328@ 163.com MEGAT7.0 softwares. The protein-coding genes were located
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by MITOSWebServer online software, and the transfer RNA (tRNA) genes were identified and analyzed by tRNAscan-SE
2.0. The ribosomal RNA (rRNA) genes and control regions were identified by BLAST homology analysis. Incorporating oth-
er Acrossochelius species and selected representatives of the subfamily Barbinae available in GenBank, phylogenetic trees
were constructed to analyze the phylogenetic relationships of the four Acrossochelius species. The nucleotide components of
mtDNA of the four species were similar. The sequences were 16 585-16 595 bp in length, including 37 coding genes and
(RNA™ | (RNA™" | tRNA®" | (RNA™", (RNA*",
tRNA™™ | tRNA™") and ND6 were located on the light strand (L strand), and the remaining genes were located on the

one non-coding region ( control region). Eight tRNA genes ( tRNA®",

heavy strand (H strand). Among the 13 protein-coding genes, the ND2 gene of A. spinifer used ATC as the start codon,
which was different from the other three species. The start codons of ND3 genes of A. parallens and A. spinifer were GTG,
while the other two species used ATG as the start codon, and the start codons of the remaining genes were ATG or GTG.
There were four types of stop codons (TAA, TAG, TA and T). All 22 tRNA genes encoded tRNAs that possessed the typi-
cal cloverleaf secondary structure, except for the tRNA encoded by the tRNA*" gene , which lacked the DHU arm. The vari-
ation of control region was obvious, but the corresponding termination sequence region, central conserved region and con-
served sequence region were identified in control region. Phylogenetic analysis showed that the Acrossocheilus species could
be divided into two clades. A. parallens was most closely related to A. jishouensis and most distantly related to A. iridescens.
By systematically analyzing the complete mitochondrial DNA ( mtDNA) sequences of four Acrossochelius species, this study

elucidates their genome structure, characteristics, and taxonomic status. These findings provide a theoretical foundation for

the phylogenetic analysis of the genus Acrossochelius and the conservation of its germplasm resources.
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Table 1 Primers for PCR amplification
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HEABENLEER 10 BAK 10 em AUREA 341 40 |2,
WA 95% LT [ 2 SR AR A DL 1,
1.2 DNA HJIRENFAY 15

K FH Bl 5 TR 2 4 B 7] 6 [ R AR AR AL R4
(AU A R 7 i ] 0 3 B 4 ROl s £ B
DNA, RH] Primer5.0 Fi 1314815 4 FOGS &
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PSR TAY TR (L) i A BRA AT
alifb T

Elk/E TR BB HIFSI(5'—3") TSRS (5'—-3") PIFIUCHE (bp)
1 TCTCCGCAACCCAGTGAATA GTGGCTAGAAGTGGTGAGGT 550
2 ATACCCCACTATGCTCAGCC TGCATGGATGTCTTCTCGGT 579
3 AGGGTGTGGCTGAGTTAGTC AAGGGGAGACAGTTAAGCCC 1 146
4 TGCCCAGTGACTACAAGTTCA AATTTACCATGCTCTGCCACC 751
5 CCATACTTAAAGCACGCCCC TTGGTAGGGCAGTGTGTCAT 1113
6 TTTGACTTCTCATCCCTGCCT TAGGCCCATTCAAGCTAGGAG 758
7 AAAGGCGGGGTCAGCTAAT AGTTGTGGGGCGTATTGGA 671
8 AAACCATCGACCCACTGCTA GGGGCTATTGGTAGGAGTCC 583
9 CAACCCAAACCTCTCTACCCT GCATTGTAATTCCTGCGGCTA 1102

10 CTGATCCGTGCTTGTAACCG TGCTGGTTCCTCGTATGTGT 973
11 GCAGCCTTTGTGCATTGATTC GACACGGACTGGGGATTCTAT 996
12 AACCATTCTACCAGCCGTCA GGCACGGCAAATCCCATATT 1 055
13 TCGACCAATTTGCAAGCCC TTGGAGGGCGGTGAAGTAG 1198
14 CAGCCGTCCTACTAGCATCA CACAAGCAGAAAAGGCCAGT 1 084
15 AAGACCTCTGATTTCGGCTCA TATGGTTTTGGCTGGCTAGGA 595
16 ACTGGCCTTTTCTGCTTGTG TGGGTTCGTTCATAGGCTGT 1118
17 CTTCCGCTTTTAGTCGCCC TAGTGTTCCCAGGCCAGTG 732
18 GAACGAACCCATAGCCGAAC GGCTGACGAAGAATGCAGAG 736
19 CCAGCAAGACTCCAACATAGC TGATTTTCCTGTTGCCGCTAG 598
20 TCCCAATCGCCCTATACGTC AGATAGGGGCAGGAATCGTG 1 058
21 GACGCAATTATTGAAGCCCTAAAC ATGTTTTGATCATTCCTCGTGTGA 586
22 CCCAATAATCTCCACACACCAC TTTCGTAGGCTTGCCATTAGTG 883
23 TGACCAACCAATACCCCACA GTTTCGTGGAGGAACAGCAG 819
24 CCAACGGAGCATCATTCTTCTT GCCAGGGGTGAGAGTTAAAATC 996
25 CCCCGCAAACCCTCTAGTTA GAGTGCTACCTCCCCAGAAA 526
26 TTTTAACTCTCACCCCTGGCT TTTACCGGCCCTCTTAACACT 1288
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Fig.1 Mitochondrial genome circular map and gene-encoded products in four species of Acrossocheilus



1202

FARD NI S| A=

2025 4F H5 41 B B 6 W

F2 4TFRBEELNME DNA AKX

Table 2 Mitochondrial DNA composition of four Acrossocheilus species

fi % (bp)

R/ R P2 IR £ JEA IR MR OLJR

(Acrossocheilus jishouensis) (Acrossocheilus parallens) (Acrossocheilus spinifer) (Acrossocheilus iridescens )
tRNAP" 1~69 1~69 1~69 1~69
128 rRNA 70~1 025 70~1 025 70~1 028 70~1 030
tRNA" 1 026~1 097 1 026~1 097 1 029~1 100 1031~1 102
16S rRNA 1 098~2 770 1098~2 773 1101~2 783 1103~2 781
LRNA™" 2771~2 846 2 774~2 849 2 784~2 859 2782~2 857
NDI 2 848~3 822 2851~3 825 2 861~3 835 2 858~3 832
tRNA® 3 827~3 898 3 830~3 901 3 840~3 911 3 838~3 909
LRNAC" 3 897~3 967 3900~3 970 3910~3 980 3908~3 978
tRNAM 3970~4 038 3973~4 041 3 983~4 051 3 982~4 050
ND2 4039~5 083 4 042~5 086 4 052~5 096 4051~5 095
(RNA™ 5084~5 154 5087~5 157 5097~5 167 5096~5 166
LRNAMa 5157~5 225 5160~5 228 5170~5 238 5169~5 237
LRNA™" 5227~5 299 5230~5 302 5240~5 312 5239~5 311
IRNA® 5333~5399 5336~5 402 5346~5 412 5 344~5 410
IRNAT" 5399~5 469 5402~5 472 5412~5 482 5410~5 480
co1 5471~7 021 5 474~7 024 5 484~7 034 5482~7 032
LRNA%" 7 022~7 092 7 025~7 095 7 035~7 105 7 033~7 103
LRNAM 7 096~7 167 7 099~7 170 7107~7 178 7107~7 178
coll 7182~7 872 7185~7 875 7193~7 883 7 195~7 885
LRNA™ 7 873~7 948 7 876~7 951 7 884~7 959 7 886~7 961
ATPase 8 7950~8 114 7953~8 117 7 961~8 125 7 963~8 127
ATPase 6 8 108~8 790 8 111~8 793 8 119~8 801 8 121~8 803
coll 8 791~9 575 8 794~9 578 8 802~9 586 8 804~9 588
tRNA®? 9 576~9 647 9 579~9 650 9 587~9 658 9 589~9 660
ND3 9 648~9 996 9 651~9 999 9 659~10 007 9 661 ~10 009
IRNAYE 9 997~ 10 066 10 000~ 10 069 10 008~ 10 077 10 010~10 079
NDA4L 10 067~ 10 363 10 070~ 10 366 10 078~10 374 10 080~ 10 376
ND4 10 357~11 737 10 360~ 11 740 10 368~11 748 10 370~ 11 750
tRNAMs 11 738~ 11 806 11 741~11 809 11 749~11 817 11 751~11 819
LRNAS 11 807~11 875 11 810~11 878 11 818~11 886 11 820~11 888
LRNA 11 877~11 949 11 880~11 952 11 888~11 960 11 890~11 962
ND5 11 950~13 770 11 953~13 776 11 961~13 784 11 963~13 786
ND6 13 767~ 14 288 13 773~ 14 294 13 781~14 302 13 783~ 14 304
LRNAC! 14 289~ 14 357 14 295~ 14 363 14 303~14 371 14 305~14 373
Cyt b 14 364~15 504 14 370~15 510 14 378~15 518 14 380~ 15 520
LRNA™ 15 505~15 576 15 511~15 582 15 519~15 590 15 521~15 592
tRNAT™ 15 576~15 645 15 582~15 651 15 590~ 15 659 15 592~15 661

Pl X

15 646~16 591

15 652~16 595

15 660~ 16 594

15 662~16 585
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Fig.2 Codon usage frequency in thirteen mitochondrial protein-coding genes of four Acrossocheilus species

R3 4TRBELKE DNA BANRBESREEEBFERME

Table 3 Codon usage frequency in thirteen mitochondrial protein-coding genes of four Acrossocheilus species

UUU(F)  64.5 0.98 UCu(s) 783 1.15 UAU(Y) 915 1.06 UGU(C) 325 0.85
UUC(F) 6638 1.02 UCCc(S)  83.3 1.22 UAC(Y) 815 0.94 UGC(C) 440 1.15
UUA(L)  87.3 1.13 UCA(S)  80.8 1.18 UAA( #)  90.0 1.22 UGA( %) 59.8 0.81
UUG(L)  60.8 0.79 UCG(S)  35.0 0.51 UAG( %) 72.3 0.98 UGG(W) 39.8 1.05
CUU(L) 775 1.01 CCU(P) 1125 1.30 CAU(H)  83.0 0.99 CGU(R) 273 0.74
CUC(L)  61.3 0.80 CCC(P) 1015 1.18 CAC(H) 84.0 1.01 CGC(R)  29.8 0.81
CUA(L) 1188 1.54 CCA(P) 985 1.14 CAA(Q) 85.8 1.21 CGA(R)  29.0 0.79
CUG(L)  56.0 0.73 CCG(P)  32.8 0.38 CAG(Q)  56.0 0.79 CGG(R) 385 1.04
AUU(T) 910 1.23 ACU(T)  105.0 1.21 AAU(N) 1038 1.02 AGU(S) 520 0.76
AUC(I) 718 0.97 ACC(T)  97.3 1.13 AAC(N) 995 0.98 AGC(S)  80.5 1.18
AUA(T) 585 0.79 ACA(T) 110.0 1.27 AAA(K) 758 1.41 AGA(R) 445 1.21
AUG(M) 53.0 1.00 ACG(T) 335 0.39 AAG(K)  31.8 0.59 AGG(R) 523 1.42
GUU(V) 235 1.07 GCU(A)  30.5 0.81 GAU(D)  30.5 0.92 GGU(G) 143 0.52
GUC(V)  20.3 0.92 GCC(A)  65.8 1.74 GAC(D) 35.8 1.08 GGC(G)  28.0 1.02
GUA(V) 255 1.16 GCA(A)  46.5 1.23 GAA(E) 37.8 111 GGA(G) 345 1.26
GUG(V)  19.0 0.86 GCG(A) 3.0 0.21 GAG(E)  30.0 0.89 GGG(G)  33.0 1.20
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Fig.3 Neighbor-joining phylogenetic tree of Acrossocheilus species based on the complete mitochondrial genomes

3 e

AWFFEME T 4 FOLIE @R @24k DNA
SRR, WA URAE | 2 A 26 1A 0 3 TR 2 i
P AR SSRGS R B OUAE 5 TR AT 4 1N L
30T

SER R, 4 FOGIE s a2 4Ok R DNA £ )7
A0 Py 35 DRI 2 SR 5 ) 1 B RS A B 13 A i AR
JFE 22 44t t(RNA JE] 1 44 12S tRNA S
1 ANGRAS 16S rRNA BEA, I HLsc e 5L ] (1) HE 74T
HA, 5 HAR R AR T A5 R —8, 4 FiotB
JE A ZERIR DNA 2935 Z [M 47751~ 10 bp fY 2
5, S HAWCE R P B AR R R
FEHEBNI 3 — 25, K2 GmAn I B 1Y) 351 K 3 AR AR
& KEE BRI BOAERIX , &R TG
s X A2 BB AR, A T R A b, il
BRI DNA K B AR b d Ry X3 a2k
LR TE R A HES % AR /D 1) 5 B DRI R] B
X, 7€ %% 05 & [ i3 ¥ 51, ATPase 8 H
ATPase 65 22 [6] L) & ND4L F1 ND4 J A 2 |6 # 17
1 7 bp WH S NDS5 Fl ND6 3:[R 2 [GI477E 4 bp I

B, DCOEEHES) ) 3 3k RRAE R TS I AL
B EAIIXS, 3 EARRINEE v KOS R &
BT YCIR A1 1 AT Rl RR A TS DCRRAE > AR
SR A0 B 2RI DNA 78 2 i 8 1 5 4 2L R
G)_I- A E S AR, PRS0 e 81U B T F 4 b
SR b Ay 2 a  TL

FELALAR DNA S5 8 11 0T %) 5 PR 4 3 1 1
IS e N T L NS 2 R = e K )
H 2 R IGH T ATG, X 4 FiOCJE )R IS 17
TER UGS T & A ) SOR e s fL %, ND2 LA
A ATC 1 ATG 2 Ml iy % 6% 1, ND3 2K A GTG
HIATG 2 P AR5 T, K S 7E A B f AR 2D UL 1Y
T, TE B /NG ( Mertensiella luschani) AT
ND3 #HRHS TR GTG BIfEm ™, s, co 1 3
K BRI RS TR GTC, X faZed o T LK )3
AREEAE 0 4 FPOLJE 8 0 38 0 854 R i 2 1
SRR B 7 58 e — 30, AR T e A R
57 TAA/TAG FIARSERLK LT T/TA 228, 5
Hoft fr 25 26 ki i& DNAD? B — %, ND2 ND3 .
ND4 .Cyt b ATPase 6 .CO Il F1 COTN 3% 7 3£ A {2
1B T AN TR TS -, o] 7RG 5% 5 5 i



PEFIELE . PUROLIR R LR AR DNA 225 E K 434 1205

R RACERTE
s,

4 PS5 22 D (RVA JERF R T
tRNA" tRNA™  tRNA™" | tIRNA®"  tRNA"™" _ tRNA*" |
tRNA" R tRNA" (i F L &AL, Hidx 14 4~ tRNA JE[H
IO T H & b, X 5 0 2R Rk DNA 2 B 45
ROTF b X2 (RNA FE LR —E R
G-U BRFEAN L, X Fh U 76 2 50 P P 88 A7 1E
Al RNA g b B IR i i iz,
I 33K F %) Bl e 5 T 155 100 8 T i 2 4k M DNA o
tRNAKEDR (16 b A 1 i 0 %5 00 YL 4 O R £ R
20 rRNA LRI FE LR R DNA | (98 46 0 & —
B|OEAEREZ R, S HEOLBAMMN LR M
12S rRNA BRI BEARSE | 5 B DGR IR OGS
53 HIAHZE 2 bp A1 5 bp; EADEE AT LE
[ 16S rRNA JEPIHK BEARSE , 573 B AR 550t
S HIAH2E 6 bp Ml 3 bp, X1 HES: 4 FOLIE M
F B A8 AR T B R, A R BE 5 IR DG
JEfa v [OBIR | 58 Bt s i A — 3, (R
rRNA JER B PRSFE

P il X 37 IE AL e B R 8, b Al R B
RTLHRLAR DNA HAZH 3, FEA ] e v i 22 S
FERR, D) 12 T4 R o9 B 8] B4 4 ik
PRar a4 FhO I £ £ 2 il 2ok R s o IX oz
T tRNA™" B K FI (RNAT™ 3 1K 22 8] | 2 28 ki /K DNA
H 22 S AR R DXk, LA A i R B B B AT
o ) e, A ) g ] X R AR S Fndk Ak, O L, 4 B
IR 1 0 IS A A X e 2 0T 4 1 B ETAS
JEHE L, TR H SRS R SE P51 X,
JLARSF X A4S 3 BUF 41 (CSB-F CSB-E (CSB-D) ,
H1 CSB-D [P A ERARSE  7E 4 PGS o g s rh A
—3, ERSFFIIX T B CSB-2 JFFIAE 4 FiOLR
o g I R R — 82 b, CSB-1 J¥ 5 fil CSB-3 )7
GITE 4 OIS g R 2 RIAE—EMES ,
il DX 8 9 22 5, AT DAAAER H Rt 0 v A A 100 TR I
WA TRHA S sE

FET LRI DNA 13 g fidh £ 11 o0 58 A 2 1)
RGREW AR R B RIHE, I A
HARERGOEBARBE— N0 (WL R A),
UNIIPAEEEE A ARD /=2 RPN 2P o =2 kI3 %
— X (WZFR C) , AN/ 5 A a8 WL
BALRI RAL L R T, 3k 55 i a3 25 R 4ok 4

(58 B BB TAA, NI 11

CO T EEHFN D-loop IXHHIE T 51) T AR A5 Y 25 R HE A
— 3,45 A Kottelat™ $2 1 Y Bk 6§ 143 25 9
Mo AR 4 RO AR A MAOtRfa S
HEOCB MM RS R EIE, RO 5 HAb 3
PR 1 2R 4 6 R It , 1X 54 %) i 9 45 51
FA—F, JERDGIR 0G g 5% 8 RN i AR
WEFE b RIS fa 5 iR M IS kb TR (0 43 52,
T 2 MOLB AR — YR, A= R KRR
R AR R — B R a s

4 %

AT E T 4 FiOCIE f)E fa 24k JE A
4, HZ R R DNA 5514416 585~ 16 595 bp, £
13 AR B 2 D gRAS rRVA BRI 22 4>
Hifih tRNA FEPUFN 1 ARSI IX ., 8 1> tRVA J
KRN ND6 K fof T 5245 LAY BRI T 8 6 5 7 13
At 2 1 o A R v JE DGR £ ) ND2 BE R
BT ATC, M S5O0 0 fN JE 3 68 £ ) ND3
BRI IE B T8 TG, 4 TG IR i H 4y 3t A
EIRERSTHIh ATG, ML E %S T34 4 Fh2k
(TAA TAG . TA FIT) ;22  tRNA FE[H | tRNA™ it
/b DHU 8 | HoAy BAG S0 = - s by il X AR 5
L2 N RV 2 S s 2 IR R oS AR S PSS SR
X, REKBWITEE R BN, CIE RN
PR S BY I ESIN =S RSN D A3 (S S35l
UGB SR R,

SE Lk

(1] EPBER T E s EZ A 2, R, hEZYE . 88 A
(M) [M]. Jbxt R4 AL, 2000.

[2] FROESE R, PAULY D. FishBase. World Wide Web electronic
publication [ EB/OL]. (2010-11-03 ) [ 2024-09-25 . http://
www.fishbase.org.

[3] 2 GR,ESCH, SR, TR co T 2EMAY DNA 4
TS E IR R 2 RGeS PR [ )], LR R,
2023,29(16) :51-55.

[4] =RV PEDLBME MM IEI[D]. ME A K¥,
2005.

[5] KOTTELAT M. Freshwater fishes of northern Vietnam[ M]. Washing-
ton; World Bank ,2001.

(6] o . SUNEIGE[M]. St SN AR T, 1989.

(7] e, x5, 0 15, 5. 28R 1K DNA BF 588 ik i
[J]. #fE244R,2004,31(9) :983-1000.

[8] Tokik,ik Bk, MBAEMS, 55, 2£F DNA FHEMARFEE M



1206

FARD NI S| A=

2025 4F H5 41 B B 6 W

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[21]

[22]

[23]

[24]

[25]

WIRE R[], R K224 ,2022,31(4) - 858-864.
BEHLTE T B, 2= B BT ERLR o 1L BRI D-loop X )7
B XFVL VG % B 65 i (Acrossocheilus ) W Fh S 7€ M R G R B AL
BT[], EWFAER,2019,36(1) :25-28.
R B E R, A5 TR G R b BT
AR VLIS M OIS AR AL B FE [ 1], Wl B2k e |
2019,40(2) :43-50.

v R W BEPR SR BN ENR SRR e N T %
FAEARTRFE[ 1], LR RN ,2017,45(30) :105-107.
TEPERE R R, AR, 55 mRCB AN T 2 MG &
BWELELI]. K- RHENEH],2017,44(2) :69-72.

O T, R XIS S LB AT AR S EE SRR A
ALI]. HEK™,2022(3) :86-89.

MR X R E ML, . 3 EOLE AR R A R A%
RIAHT[J]. koKl ,2014,44(2) 19-13.

ZROTHYL AR, B A AR MIAOLB AR RHEL T ]. fF
WIS 2 Bt 2= 4 ( A ARFHS ) ,2016,29(1) :57-61.

AR, GRS RLERHE R 0 5k T PR R AL
MRS B2 [T ], b9 ,2018,40(2) :111-119.

WEI W B, HE ] M, YAQOOB M A, et al. Integrated mRNA and

-] ),
G

miRNA expression profile analysis of female and male gonads in
Acrossocheilus fasciatus[ J]. Biology,2022,11(9) ;1296.
LIU G D, SHENG Z, HOU C C, et al. Molecular cloning, charac-

terization and expression analysis of metallothionein in the liver of

the teleost Acrossocheilus fasciatus exposed to cadmium chloride
[J]. Environmental Toxicology and Pharmacology,2017,53:1-9.
A 5508, ARS8 X 6B 0 4l i A B AR A DL RO DG 3 R 3R K
B[ D], AL WL RS 2022,

XIEY G, CHEN D X, NIU Y D, et al. Characterization the mito-
chondrial genome of Acrossocheilus labiatus ( Cypriniformes,Across-
ocheilus) and its phylogeny[ J]. Mitochondrial DNA Part B, Re-
sources,2019,4(2) :2396-2397.

FIER UL W B E R, S B T ORI Cyt b BRI B R L
DG Jr 0 A S A 45 A [ 7], vh AR 5 3 4, 2017, 33
(32):121-126.

SRARME ARfl  BUR R SE. JUTT IR 550 £ (Acrossochei-
SRBHERR) ,2023,22(1) :78-85.

BURLAND T G. DNASTAR’ s Lasergene sequence analysis soft-
ware[ J |. Methods in Molecular Biology,2000,132,71-91.
KUMAR S, STECHER G, TAMURA K. MEGA7 : molecular evo-
lutionary genetics analysis version 7.0 for bigger datasets[ J]. Mo-
lecular Biology and Evolution,2016,33(7) ;1870-1874.

DONATH A, JUHLING F, AL-ARAB M, et al. Improved annota-

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

tion of protein-coding genes boundaries in metazoan mitochondrial
genomes[ J ]. Nucleic Acids Research, 2019, 47 (20) : 10543-
10552.

CHAN P P, LOWE T M. tRNAscan-SE searching for tRNA genes
in genomic sequences[ J]. Methods in Molecular Biology, 2019,
1962.1-14.

BT APIE R M. 2 WL AR RL2A AL, 2021 124-
147.

PAK D, ROOT-BERNSTEIN R, BURTON Z F. tRNA structure
and evolution and standardization to the three nucleotide genetic
code[ J]. Transcription,2017,8(4) :205-219.

sl sl ok b, ARIBEHTOLIR 2ok 1A 42 5L X 20 )
SRR AN [I/0L]. BF A% 50 H LY %, 2024,
(2024-12-24) . hitps://kns. cnki. net/kems/detail/45.1369. Q.
20241223.1351.002. html.

B M, RN SO, AR SEROIR SRR 5 R 21 I 7
NN RER BT, S22 ,2018,53(2) :207-
219.

B, H SORE UG B TR DG TS i R A 5 PR 21 254 B 3R
GRFANLI]. LIRSS, 2014,23(1) :22-30.
XNLTHE, A0k T, i BESR. ISER B DNA 45 X 1Y 4> T 4544
S FHERELT]. KA, 2008,28(2) :4-8.

W V. 2R ( Pseudorasbora parva) 28R AR IE R 41 51 1 12
KAy D]. PU%E  BRPEIH 2, 2010.

ZARDOYA R, MALAGA-TRILLO E, VEITH M, et al. Complete
nucleotide sequence of the mitochondrial genome of a salamander,
Mertensiella luschani[ J]. Gene,2003,317:17-27.

SATOH T P, MIYA M, MABUCHI K, et al. Structure and varia-
tion of the mitochondrial genome of fishes[ J]. BMC Genomics,
2016,17(1) :719.

ANDERSON S, BANKIER A T, BARRELL B G, et al. Sequence
and organization of the human mitochondrial genome[ J]. Nature,
1981,290(5806) :457-465.

BRI, X SR, ZE L. 284tk DNA BILHT k()]
A HEARIER,2011,27(3) :13-20.

TrERRE. BETLOR ML IR 7 51 43 S £ R 1 R e A K
FOPEUTIE R BRI L A [ D], B RIBIEEER
2 ,2014.

XM ws, ILRLIR DNA i DX 45 14 R Ak - LB g £ 2%
AT, AARRREERE,2002,12(3) :266-270.

ROSEL P E, HAYGOOGD M G, PERRIN W F. Phylogenetic re-
lationships among the true porpoises ( Cetacea:Phocoenidae) [ J].

Molecular Phylogenetics and Evolution, 1995,4(4) ;463-474.

(FTAEHRIE . REE)





