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EI B2 SRR R B F 4 & F HI 454 R H itk
s B AR, B N TR A &AL RS EL B AL

A. TTEBEKFTREZTAR LTRBEK D TEWFERLRE, L TENAREEYEARTRERE, TT K&
116023: 2. I FIHERS SR AHTHL, LT KIE 116029:3. REAKF B EarbE 5REAZE, LT K& 116023

WE: M AHEPES (Verasper variegatus Temminck et SchlegeD F1AH 5 28 1K) 3 4 2k b AR FE R T 71, 3 H 6 ST 1E 5]
4, 8id PCR ¥ =4 B Bl /7 M 514917 & (Primer walking) 20 & [ 5T B 8% 28 Wi A B R 27 71, o Hif T 46 5
WAL 8. [RIBE R S 2R R R 4T 74K 17 273 bp, HAE EUF 71 R A sl 5 HAE B s LA A R, AL 38 37 MRl @ A
rRNA 56 .22 4~ tRNA FEEIFI 13 A& 5 e 5 ED 1 2 N gD X 56| XA WANCY XD . 7E22 A tRNA ZEEH,
tRNAC" tRNAAE tRNAA tRNA®®  tRNAT" tRNAST (5 2 ) tRNAGUHI (RNAPPHI G S 2L K T L Bk b, HAR N T
H#E. £ 1I3MEARFDER T, BT COI EEMEHRHILF A GTG 4, HKRHLLATG HRMBERDF. EH R
BER AR E 5 TAA Z 1IF5SF 1 ND1,CO I » ATPS, ND4L. ND5, 11 HAth & 5 4m 5 5 K U B B A 52 & & L% 1
F. FEL#EE,ND6 ZNARN—MEARREER. HEE2BOESIREE 1M IEHEXFIR ETAS 6 4 R E
SFFFIX (CSB-A-B-C.D-E.F) fil 3 MREFFFX (CSB-1-2.3) YL &K BB E R X (Tandemly repeat sequence) » F NJ i%
N MP %5 54 H 22 M mtDNA ¥ 13 N8 AR REER M EERIT AT RAESN . G R L7, ARER S A% K
Flmif, S BT 2K 597 B ¥y B Carangidae) - $AF} (Sparidae) £ 28 58 4 5C R 40T, T R 8 T 8% 72 B IO ZE W IR
5 (Solea senegalensis) 8 FUTA B BAE—&, SOy —MIHSI 332 . B E2ENERA LT IF7 282 3 GenBank-
BRE A DQA03797, EHIIX BT BT ) GenBank B3R 54 DQ834444~7. [ [HAK=HR4,2007.14 4 : 584 — 5921

KRR (B DT O eloby ABE R 40 s I X5 R Gttt Ab

HE 5% 5:Q959.486 ERFRIRAS: A EHS:1005 - 8737 — (200704 — 0584 — 09

T 2444 DNA (mt DNA R A KB . & &
SEF BRI R Ak b s s 0, S
—ME AR T ARG N T AR AL 2 RE
BELL 43 2 F0 WA N TP 5 % e 7 st 24,
FUIRAE FE e R HLUR B T Bk A4 B T 1 R TR B A R
G BT F MBS R, 2R RS (R 4 1) 45 A R 3 1) 3R
FARSE B, i Tk IR R 4 B A X e v, ]
DL R Tl £ S () SR 4 00 R Ao SR AL Y
AR TR

[ DT 2 8 (Verasper wariegatus Temminck et
SchlegeD J& % J% H (Pleuronectiformes) ~ 8 %} (Pleu-
ronectidae « EBEE (Verasper) 7, B4y 47 T b [ %
R L H A UM FI B S i s ) K BV S a2, A
JR AR, E R AR S, BA T B IR H
SO E NS EELE TR T B PR A gy 1| B
A 23R4y T A 2 B T T 9T, (B 2 R

Yr#s B #1:2006 — 09— 24; 12T B £1:2007 - 03 - 05.

P B Gt 2 b (R L (KT 41 DNA 425 51 90T 50 i ok D4R
. AT GenBank . 1 [H B & 4% & H
FHS L 2B LR R AR 1) 36 93 Cytdh~ 16S rRNA.NDS. 4%
HIX AT COT B HFHO, ity 1519, WE T
PR BN AR R4 DNA 275, X HidET T
SERI AT 5 [ A b AR EE TR 40 1 13 AN B (A 4wl
BT A, 00T THK AR AL HEK R,

1 MR57F%

1.1 #rH

[ B B2 8 e £ SR A T KR VR IR, G 1 R EUE
BHHUL A B T & P A R, R 5 B R AE 7
—70 CokFEH &R . BLAHZZ 50~100 mg 4
L AR 7 vk WO B R 4 DNA.
1.2 54t F0 PCR ¥ 1%
1.2.1 ¥E54%it  H4E GenBank H O AT 5B

EEWE: BX AARFES T DA (0571410 ; B F @R HR T & 52T H 2005 -2007).
{EER A B Sk 1961 -2, 5, B9 A, BT [ A 30190 T #4% % . E-mail: hechongbo@ hotrmail. com
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2 0 5 - [ D 22 B S0 (R [R] 4 4 5 91 & ) T LA 585

Sy TR B B 8 R HL A % #2826 R AR S TR T 4, Y
FastPCR v3.6 519 & iH 8 AF % i bk i 3 514
FRFEERSI, RICE B, 45 By L h
AEK 4 DNA. 519404 DL _16S ¥ i B oA D-
loop 2 16S rRNA, 16S _ COI # 1 16S rRNA %
COI,COI _ Leu ¥ 3 COI & tRNA™, Leu . NDS
1% tRNAX 2 NDS, ND5 _ Cytb ¥ 3% NDS &
Cytb,Cyts DL ¥ 1 Cytd & D-loop X Z 8] ) & i
EF B, 514 F. ¥ 5. GenBank & 5% 5 1 PCR
TP LR 1. K e 38 5 4[] Bt 4 Sk XU
Fr i B A 514

BT PCR 724 B B F I AN RE WA 132 1 HL 5
SIS T 50 bp 2247 741, BRIAE &l By 1 5

WE, AT RECRUFAH B9 3 F BE 2 (8145 100 bp LA E
PFHIES. BEZCHFHIMBI PR T4 R
fil, 3 5 B COI 2 tRNAMHT tRNAX % NDS #)
1514 Leu_ NDSF #1 COI _ LeuR, LAY 34 H B
tRNAME NDS Fl ND5 2 Cyts Z M5 354
Leu _ NDSR 1 NDS _ CytbF 43 il 2 H [Fl— BT 51 1
1E ST P 50 vE T B R B T ), I A
Witk PCR F=#) B80T 5t 2 3 Bt 38 B B 2 (6]
T71E 100 bp 2o A7 FSR 11, B X6 32 5 10 R B A 5 it
R, FRIR e B BON Y S T B s S O i 514,
PO 2R ALK 40 DNA #E1T PCR 4738 Fl g 48 7=
YIE BT .

F1 EBESENET SRt RITIEEN

Tab.1 Primers and PCR conditions for amplification of Veraper variegatus

314 ST 5730 GenBank i 548 B35 A EED)
Primer Primer sequence (5" —3") ERE KA fop PCR condition (35cycles)
GenBank Acc. No. Size
DL_16SF ACGCAGTGTTCATACGATACGCATGC AY2186548] 4100 95T 2min—60TC 1min—72C 4 min
DL_16SR CATTAGGATGTCCTGATCCAACATC DQR242488
16S_COI F CGCCTGTTTACCAAAAACATCGCCTC  DQ242488 4200 95T 2min—60 T 1min—72C 4 min
16S_COI R GGTTTCGGTCCGTCAGTAGCATTG DQ242490
COI _LeuF CCGGAATAGTGGGGACAGGCCTTA DQR242490 6300 95T 3min—60T 1min—72TC 5min

COI _LeuR TGCTACTTGGATTTGCACCAAGAGM
Leu. NDSF TCTTGGTGCAAATCCAAGTAGCAM!

1000 95C 1min—60T 1min—72C 1min

Leu. NDSR CTGGCTGGATGTAGAAAATGCG DQ242494

ND5 _ CytbF CGCATTTTCTACATCCAGCCAG DQ242494 1850 95T 1min—60C 1 min—72C 2min
ND5_CythR GATGCGCCGTTGGCATGGATGCT DQ242492

Cytb_DLF CTCCCTGCCCCCTCTAATATCT DQ242492 1500 95C 1min—60C 1min—72C 2 min
Cytb_DLR TAACTGATGAGTGTCGTGTTCG AY218654

1.2.2 PCR# & PCR RMNAKH 25 pL, A KTE
7K 16.75 pL, dNTP (10 pmol /) 2.5 pL, 10 X Buffer
2.5pL, 50 pmol /L #J MgCl, 1 pL, £ T %5519
(10 pmol /L) & 0.5 pL, LA Tag DNA &8 4 U
0.25 L PA 2% 50 ng DNA 4k . & NAE Eppendorf
Gradient PCR X 84T, ¥ 34 #2524 95 1€ AL 1
5 min, 85 35 MEH ©5 C 221 1~3 min, 60 TR
‘K 1 min,72 CEMH 1~5min), WE 1. “HH 1%
TR B8 Gt B BB VKA I, B & A H Ar DNA 77 49 4t
)5 VB A B, A ABI 3730 DNA 7 41 43 7 4%
(TaKaRas Dalian) 3 AT 1E 5 85 X0 ) 7. )5 ok 72
o KRS 13 5 T $00 Walking 7199 LR

RN 4RERT, B2 R B . o+ R Bz E]
I T WE AR, A OO AR AR R B
B, Tk 6 MRS AT R . R
H T WFAIE B B SR R ANME 2 6 D R HI X 7 B
EEAEKELZEN, #iT T 1% D-loop #EHlX T~
BREFAES 4, X 24 A R BEA B AT 57 38 R )
¥
1.3 mtDNA R EHHERFIIS

X 5E ) DNA R BT 50 B 58 % A o i
Sequencing Analysis v3.4.1 (Applied Biosystems) 1
Segman v5.05 (DNASTAR) i 17 Bt ¥ 4 #r. 1@ it
NCBI 1 Blastn # &, 5 H fih © %0 & 38 n 7 &
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#14%

(Paralichthys olivaceous) "WHI G 8 (Plazichthys bi-
coloratus) 6V By 22 R JE [R5 16 AT L AE, AT S
[ 5T £ & mtDNA I 13 A~ 3 5 g g 2 KR 2 A
rRNA Z[M 7. #id tRNAscan-SE # A (http: //
www. genetics. wustl. edu /eddy ARNAscan-SE) 11T
tRNA 1 E A7, (BRI R BERR E (RNAST ACY [1)
AR, R AR 5 E LT ATE I (RNA 2
(tRNAFSFI (RNAL ) g s AL B 2% 5
BT 55 5 0 AR ) — e f R LA E M sh )
FT ), HEWT H 5 B A 8 1Y) D-loop 2 il [X. 4 #
1.4 RZ{#HUSH

M GenBank ' T, T 5 M H 22 Mgk 1A K
13 > & A B9 A5 5 KP4, I H ClustalX1.83 #1
Mega 3.0M2V W5 B2 B AERIAR 3L (ND Fig K
6] 273 (MP) HEAT FR 40 73 250 (AL - A0 20 A

2 ZER5HH

2.1 SZRIIKEFRLHAEMK

(58] B2 bt A TR 20 42 7 51K B 0 17 273 bps
5 H A MESh 2 b R TR R A RN AR A ] 2[R
BEA M mtDNA 19 H % E, IR RN A 26.2% -C
30.5%-G 16.1% F1 T 27.2% , H 2k 44 2 R 40 1
Ty A R - B R K /NI 3 7 Al .28 mtDNA
R—MGEE 2. BAEKNHACLE 3N EARRE
EK.1 4 128 tRNA.1 1 16S rRNA # [K.22 4
tRNA ZE AT 1 4 D-Loop ##11X .
2.2 AREZBIFFEFREREE

A3 AR O RRIEERY, H 6 NER
BEHA B IEES . Hd, 2K COll K
i — AN TV, B A 2 (RNADSH 2 AN 45
FCG”, F R ND4 W DAgE I “T” 20k, BHE 2
tRNATSEL UG T8 “GT”, 2 H Cytp LL“T 4 R H &
tRNATH L 4 B8 5 “GC”, = K] ND2 11 ND3 L “T”
R, 5HEEN (RNA WG Z “AG”, it
ENZ L Z ST TAA HAE 2 7E mRNA #5355 F
il Poly A B A K5ER 2 F COI K Bt &
“TA”, T H T tRNASY R LG B 2 “A”, Rk, 1%
FERMZ L% 1 TAA FTEECE P Al g, B AT
&2 7F mRNA % 3% J5 I Poly A K 5¢ i, 8435 1l it
HF W tRNA FIARLGIRIE “A” KT %

AbF Rl —4E B 6 AN A w2 (M4t E
3NEZ M, XK ATPase8 Il ATPase6 2 8] H
6 bpi) 3 H B8 %, ND4L #il ND4 2 [5H 7 bp, ND5

HI'ND6 f 8 bp A HEE .
2.3 D-Loop iTHI X

[ B 22 5 ) 422 16 X 90 1 572 bp (B D), 3
P 3 2 tRNAPFT (RNAFRSE R . HAZ H R 41
BN A33.7%T28.4% C24.9% 1 G13.0% . 4%
X HH A AR T X (ETAS 6 A~ R AR
SFIFF) X (CSB-AB.C.D-E-F) #1 3 MR 575741 X
(CSB-1-2-3), WL K # B HE & X (Tandem repeat
region) » EEJFFIK 443 bp, L F 7 1~ 61 bp P EEE
HEHRITLM 1N 16 bp WA REL BT, 10
AFLE AL AT B T B2 5% P 42 o DX 22 b Ho A N (1 2R 2
KL (51 A8 14 B E M, Verasper moseri
Bx4h, 1888 bp) - B LIXLLE G T, 5 HI X 1K IE
FERR T F SRR Z R AR, BIHRAE 1 kb 724 .

X B DA 24 AN AR B 42 Il IX 7 413347 PCR
oA, RS H BRI FA R A RKEZ SN,
PCR 7= 1% S B v vk W R 3 4 R RS
BCORIKE NS, BA B RS B B8 A R 5L
A 1236 A3 A XX 4 PR PCR
PEEEATI, RIAE X 4 M B B BT H
5~8 A, R MAEE A InECy 7 1B DR A A H
TERAR R BRI 7. BCHE X DL TE AT
ER. RWEAFERYFRELFIXHKES
ARG H mtDNA KJZZ 728 2R H . 735
EEEZ RIS IR 4 Fh 3R BT R O AR AT F
GenBank "', & % 5 7371l 4 DQ834444. DQB34445.
DQB34446.DQ834447
2.4 RFHULSH

DLPR AT B 38 0 4 in R ik (Mantella madagas-
cariensis) AT H G (Chinemys reevesi turtle) ~ %
KA EXE (Gallus gallus gallus AP003322) FIIE F,
EA (Bos tawrus ) WANEE, F NJ 5 F MP £
¥ 5 H 22 MR 13 DERRRE A RE R
MERZREAN E 2. 4RER, 22 Fifa 325
H 3RS BT H BT SRS 6572 H i B 68
BHEERA—3C, Hy B H AT E A (Trachurus
japonicus)~ RKPGFEANTE A (Trachurus trachurus)
Bhiw (Caranx melampygus) FlHlly  (Carangoides
armatus) T BUIR GR B 5 T 84 712 ) o ot 6 38 3 P in U
i (Solea senegalensis) HIAREZE B\ — 41, A —
AMMOLINZERE. BUE H 88 B ATEETE B % 3 K L
AT HEAL ST
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F2 EHESINERREREAMK
Tab.2 Characteristics of the Verasper variegatus mitochondrial genome

FEH AR FElIR A KB fop I "L
Gene Name Begin and end Length Location H or L strand’

tRNA-FPhe 1-68 68 H
12S rRNA 69-1017 949

tRNA-Val 1018-1090 73 H
16S rRNA 1091 -2805 1716 H
tRNA-Leu (UAA) % —4 28062879 74 H
ND1 2 880 -3 854 975 H
tRNA-Ile 3860—-3930 71 H
tRNA-GIn 3930-4000 71 L
tRNA-Met 4 000 — 4 068 69 H
ND2 4069-5114 1046 H
tRNA-Trp 5115-5186 72 H
tRNA-Ala 5188—-15256 69 L
tRNA-Asn 5258-5330 73 L
WANCY GE4RAEX) 5331-5366 36 L
tRNA-Cys 5367-5431 65 L
tRNA-Tyr 5432-5499 68 L
CoIl 5500 -7 056 1557 H
tRNA-ser (UGA) 1st 7060 -7 130 71 L
tRNA-Asp 7145-7215 71 H
coll 7223-7913 691 H
tRNA-Lys 7914 -7 986 73 H
ATPase8 7988 -8 155 168 H
ATPase6 8146 -8 828 683 H
COIl 8829-9613 785 H
tRNA-Gly 96149 685 72 H
ND3 9 686 —10 034 349 H
tRNA-Arg 10035-10103 69 H
ND4L 10 104 — 10 400 297 H
ND4 10394 -11 774 1381 H
tRNA-His 11775-11 844 70 H
tRNA-Ser (AGY) 2nd 11 845-11911 67 H
tRNA-Leu (CUN) 2nd 11916 — 11 988 73 H
ND5 11 989 -13 827 1839 H
ND6 13823-14 344 522 L
tRNA-Glu 14 345-14 413 69 L
Cyt b 14 418 - 15558 1141 H
tRNA-Thr 15559 -15631 73 H
tRNA-Pro 15632-15701 62 L
Control Region (E4#H5 X)) 15702-17273 1572 H
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IR 2B R A X ETAS TAS
ttgcatacgcagtgttcatacgatacgcatgcaattttthtgtlgcatatlatgtiaataacaccatatatttatagtaaccatttt
[atgtiglatgtflactaagacattclatgllattataacctaatctagtaatatagecactcattcaccaacaljttttaactaaagtaaac

taaaacctaattaatcactaattttaaataaaactctaggaccaatcgaaatttaagaccgaacacgacactcatcagtta
CSB-F g R SF X

Centlre conserved blocks

agttataccaagactcaaaatctcgcccatcataaattcctfatgtagtaagagecctaccaaccggtgatttectgaatgataacte
CSB-E CSB-D
ttattgatggtclagggacagaaatcgtgggggtttcactcagtgaacffattcctggeatttggttectlacttcagggecatttat
CSB-C CSB-B
cgatattatccctcecacactttcatecgacgecttgecataagttlaatgttgataatacatacgactegttacccagcecaagecegggegt
CSB-A
cagcgggtaaggggtictctttfttttttttecctttcatctggecattacagagtgecatccageccaagagaaacgttaaag
Central conscrved scquence blocks | CSB-1
Ggtgagcatttttcttgetegeggegtacatagtateccatgtaacaagtectttattagaagaataacdattaaaggatatcatgtgd
RsFX)FHIX Conserved sequence blocks CSB-2

aatatgctcatttatcttgtcttccccaggataccccctttttCgcgcg|taaaaccccccctacccccct|aaactcctga

CSB-3 | HIEEE X
agttgctaacactfcctgaaaaccccccggaaacaggacaaacctctaatagetcagaaaaggcaataacttttcaaccctaaaata
caccactagtaaaccacaagcccaccagttgttttaataatgg/aacttttcaaccctaaaataccactagtaaaccacaageccac
cagttgttttaataatgg/aacttttcaaccctaaaataccactagtaaaccacaagcccaccagttgttttaataatgg/aacttt
lcaaccclaaaalaccaclaglaaaccacaagcccaccagllgtiitlaataalgg/aacliticaaccclaaaataccactaglaaa
ccacaagcccaccagttgttttaataatgg/aacttttcaaccctaaaataccactagtaaaccacaagcccaccagttgttttaat
aalgg/aacllllicaaccclaaaatlaccaclaglaaaccacaagcccaccagllgtlllaataatgg/aacttillcaaccclaaaal

Repeat region -

accactagtaaaccacaagcccaccagttgttttaataatgg/aacttttcaaccctaagccaaccaaaaccctcctacacgccatc
alclcectlcatlgglcaaaaaactlgglgillggatltlalltlcaageatletletltlacatllaclactlaclacaaaagacaglgacttitigecel
acaccaaaacatcttttaattaacaagtcctctaatcctgectaccaagaactaaccttttcctacctcaaaaaacctcccatgacag
ctcaaaactgacgtctgagtcaaaatattttagee 1572bp

tcactc

1 BDEE B4 b Ay X 4544
WVERENRGF, TERSRTFF . K, 72 ETAS B, BAE#ESE£R TAS 75, HETER SR LFF), TR ITERTS %
LA RIGEAFF) EREESFRY, W THMAERESFHRYSMFF, R THER A T2ET LT,
Fig.1 Structure of D-loop control region of Verasper variegatus
Vertical bar ‘|’ indicates division of regions; the blocks show the conserved sequence boxes. In the ETAS; bold letters represent sequences of
TAS: the sequence in the boxes and with shadow are conserved sequence of ETAS and the sequences in the boxes without shadow are the reverse

complementary sequences. In repeated regions: double underlines show sequences of the repeated region and single underline truncate repeat se-

quence
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4 8 T2 I 55 (5 2 B8 o by AL TR 40 & 71 45 ) e FL Ak 589
R 3.2 ITHIXEH
3 Tig "

3.1 RELUEFWTFNEREER

[T AT 13 N E AR ERET, F 6 MR
HEEAEENZILZEL T, B2, XL® L5571
B R IF AR T 7 Gonstoma B F Arcric
charr ™ mtDNA ", 5[} ND2 #I (RNA™ 2 113 &
FHNEZ. K (Oncothynchus mykiss) 1) ND3 % 4]
DT 2% 0BT B O 2 (RNASRH) “ACT. K,
OO £ (RINACY FJ i B 58 PR 45 My A 1 R = g 4]
HERPX LR R R, R O R AR 5 (R-
NA R ESAE L AR T BT E
PR A ot 2 K] R B 5 ) A A, AR A0 FE 3R AT e
DARUEY 42 1) 7 AT - 7570 Sl R A b A, XX
B B A R DRI A i 2 A e R T P O X s i s

SRR EHXE SRR R RS EEL
BEA K MIAEE A AL 7 5. — R UL, ZKIET A X
(TAS) R SFIFF) X (CSB-1.2+3) 7E & 2K 514 v
WAETE, HoAz 0 7 F) AR E AR SF. T RAR SF X (CSB-
A-B.C.D-E.F) BAAWIRRT, B2, X 6 MRT/F
FIE S KB 0 H B TR RANE] . e L
B LB /> CSB-AMS); 7 12K Wk /> CSB-A Fl
CSB-BU7); 76 1 25 vh iR B T 8 % H U8) 62 % H
RO FI8E 25 2008 CSB-D.EF; 76 K DA g ta b 1
R T CSB-DRY. AHF TR AR K 1 2K A H A B
ME ) 28R R 1 [R5 1) B ARe s 5 331 o [ 30 2l DL
KT H 285 HI X H 6 AN AR SF )7 A HE (CSB-
A.B.C.D-E.F). X & H 8y o &I 0 451 & 56
B OEREHRIE S AR ERIX R 2 —.

100 Cyprinus carpio
A 100 Carassius cuvieri
Cypriniformes
{ Crossostoma lacustre
100 54 Lefua echigonia i
Corydoras rabauti ]
20 100 { Ictalurus punctatus Siluriformes
100 Psedobagrus tokiensis i
Bathylagus ochotensis 1
100 Salangichys microdon
55 Coregonus lavaretus Salmoniformes
82
100 { Oncothynchus mykiss
100 Salmo salar i
Eleotris acanthopoma 1 perciformes
Pagrus major 7 Perciformes
100 Terasper variegatus 7
100 %2 100 Platichthys bicoloratus Pleuronectiformes
Paralichthys olivaceus _
100 100 Trachurus japonicus 1
Trachurus trachurus
Perciformes
100 —|: Caranx melampygus
57 Carangoides armatus i

72

ﬁ

0

Solea senegalensis 1 Pleuronectiformes
Bos taurus
Chinemys reevesi turtle

0 Gallus gallus gallus

Mantella madagascariensis

2-A Fig.2-A
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B 100 Cyprinus carpio
100 Carassius cuvieri

{ Crossostoma lacustre
56 72

Lefua echigonia _

Cypriniformes

Corydoras rabauti

53 90 { Ictalurus punctatus Siluriformes
100

Psedobagrus tokiensis _

Bathylagus ochotensis

95 Salangichys microdon

64 ———————— Coregonus lavaretus Salmoniformes

100 Oncothynchus mykiss

Salmo salar _

Pagrus major
Perciformes

Eleotris acanthopoma _
100 Verasper variegatus

100 Platichthys bicoloratus Pleuronectiformes

Paralichthys olivaceus _

66 Carangoides armatus

100 — Caranx melampygus

54 { Trachurus japonicus
100

Trachurus trachurus _

Percilormes

Solea senegalensis JPleuronectiformes

Mantella madagascariensis

100 — Bos taurus

68 I: Chinemys reevesi turlle
98

Gallus gallus gallus

2-B Fig.2-B
2 SR I3 ELREEERNEER TSI RELER
A: R4S ND & T P-Distance 55 TR — B0 . B: RE R L% MP) RN —E00 . 43010 f W EERT B 51 FE (bootstrap) » EE 1
500 K. T Paralicthys olivaceous (AB028664) » N8 Platichthys bicoloratus (AP002951) ; B BER 88 Verasper wariegarus (DQA03797) » & M IN/REE Solea
senegalensis (ART07600 » B AT EH Trachurus japonicus (APO03092) » KT 3EE Tachurus trachurus (ABL08498) » B Fly  Caranx melampygus
(AP004445) , Rl Carungoides armatus (APO04444) , B8R Pagrus major (AP002949) , RIEEFESE Eleorris acanthopoma (AP004455) , BTEZ I Crossos-
toma lacustre W91245) » B A )\ Lefua echigonia (AB054126) » 88 Cyprinus carpio X61010) » A8 Carassius cuvieri (AB045144) , BT pi X B Ictalu-
rus punctatus (AFA82987) , Wy  Pecobagrus rokiensis (ABOS4127) , £ 8L Corydoras rabauri (ABD54128) , 4158 Oncorhynchus maykiss 1297710, KA
Salmo salar (U12143) , B & Coregonus lavaretus (AB034824) , ¥R 18 # Bathylagus ochotensis (APO04101), /N ¥ H & 4R B Salangichys microdon
(APO04109) , B Bos Taurus (AYS526085) » ZLIRIY Gallus gallus gallus (AP003322) , Bt Chinemys reevesi turtle (AY676201) » Tk i in# s Mun-
tella madagascariensis (ABRR12225) .
Fig.2 Phylogenetic and molecular evolutionary analyses of 13 mitochondrial coding genes conducted using MEGA version 3.0

A:N] tree p-distance consensus tree with 1 500 replicates of bootstrapping. B: MP consensus tree with 1 500 replicates of bootstrapping. Nodal values represent
percentage values of 1500 bootstrapping. Legend of all mitochondrial sequences are available in GenBank database: Paralicthys olivaceous (AB028664) » Platichthys
bicoloratus (AP002951) » Verasper wariegates DQA03797) 5 Solea senegalensis (AB2T0760) » Oncothynchus makiss 1297710 5 Salmo salar (U12143) 5 Cove-
gonus lavaretus (AB034824) 5 Bathylagus ochotensis (APO04101) » Sulangichys microdon (AP004109) s Crossostoma lacustre (M91245) 5 Lefua echigonia
AB054126> > Cyprinus carpio X61010) 5 Carassius cuvier: (AB045144) , Trachurus japonicus (AP003092) 5 Trachurus trachurus (AB108498) 5 Caranx
melampygus (AP004445) , Carangoides armatus (AP004444) , Pagrus major  (AP002949), FEleotris acanthopoma (APO04455) , Ictalmus punctatus
(AF482987) ; Psedobagrus tokiensis (ABOSM2T) » Corydoras rabauri (ABD54128) > Bos Taurus (AY526085) » Gallus gallus gallus (AP003322)  Chinemys
reevest turtle (AY676201) » Mantella madagascariensis (AR212225) .
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Structure and evolution of complete mitochondrial genome of spotted halibut Ve-
rasper variegatus

HE Chong-bo'» GAO Xiang-gang'» WANG Xiao-min’> LIU Wei-dong': ZHOU Zun-chun'> MU Yun-lei'; GE
Long-1i3

(1. Liaoning Ocean & Fisheries Science Research Institute, Liaoning Key Laboratory of Marine Fishery Molecular Biology Liaoning
Open Laboratory of Applied Marine Biotechnology: 50 Heishijiao street: Dalian 116023, China: 2.Experiment Center Liaoning Nor-
mal University; Dalian 116029, China: 3.College of Lifescience & Technology: Dalian Fisheries University, Dalian 116023 China)

Abstract: Complete nucleotide sequence of mitochondrial genome for spotted halibut Veraper variegatus
was determined by direct DNA sequencing on the PCR products amplified with 6 pair of primers which
were designed on the basis of its partial mtDNA sequences and other related fish species. The complete se-
quence of the spotted halibut Verasper variegaues mitochondrial genome is 17 273 bp in length and showed
a genome organization similar to other reported fish mitochondrial genomes. It contained 37 genes (2
rRNAs;22 tRNAs and 13 protein coding genes) and 2 non-coding regions (D-loop control region and WAN-
CY region) . The tRNA®", tRNAAE, tRNAA®, tRNA®, tRNAT, tRNAS (the second one) , tRNA® and
tRNAP™ genes were encoded on the light strand (L strand)  and the remainders are on the heavy strand (H
strand) . All protein-coding genes begain with ATG as initiation codon except COl using GTG. Most of the
protein-coding genes: including ND1, COI - ATP8; ND4L and ND35; had TAA as termination codon: while
the others had incomplete termination codons. Among the 13 protein-coding genes: only ND6 was located on
the L strand; the others were on the H strand. All the conservative sequence blocks (CSB-A-B,C,D,E,F
and CSB-1,2,3) and the unique tandemly repeated clusters right after the CSB-3 block in the D-loop con-
trol region were characterized and analyzed. Phylogenetic and molecular evolutionary analyses of 13 mito-
chondrial coding genes conducted using MEGA version 3.0 showed that all the pleuronectiform species ex-
cept for soleid species which had close phylogenetic relationship with perciformes and the soleid species had
far evolutionary relationship with all other fish species. These new data provide a useful tool for many re-
search areass i. e. evolutionary study and identification of spotted halibut. The sequences have been deposited
to GenBank with accession numbers of DQ403797 for the complete mitochondrial genome and DQ 834444,
DQ 834445, DQ 83446, DQ 834447 for haplotypes of the control region. [Journal of Fishery Sciences of
China, 2007, 14 (4) : 584 — 592 ]

Key words: Verasper variegatus ; mitochondrial genome;: control region; phylogeny
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