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FOEY OAAKR XBRT RERY E R
(1. HMEEFERE BT F8 266061;
2. IR R\ B 264209; 3. FLINHABO BN FLil  264500)

mE AR VL SR FE F 48 J8 2 % b (Cytochrome b, Cytb)Fn 48 i 2 % C 2 {t.B¢ I (Cytochrome
oxidase subunit I, COI) 4 #F % 3T %, 4R %t 3K T £ 38 )I| # (Platichthys stellatus) . G % (Kareius bicoloratus)
PR R FR(EBENEQFHNN R EaE. ERET, 2XFREFRNBELATEE
WE T (C+G) 2 E, AR FIREFKED) N (CHG)HE ., T mtDNA Cyrb #1 COI 77 4 %
Bor, G5 R R AR5 0.085 F1 0.045; £ F K5 E L IEH L5 0.076
0.045, # T mtDNA Cytb 71 8~ , 2% Fi R 5 238 #a7 f IE B MR/, X 0.009, T ## % COI
HEEFH A —%, #£T Kimura 2-parameter # A B NJ 9 F 2 AMH B &, B3| L F
REH—F, AHEERRA—F, WEERHATEY, 2XERAELKIEDNA FZHA R HEFR
W, R ERPHALEARY 2, BAE COI NI Z5MF, 2K FI R 584K Z30)| # 7 5k 0
—REXXGATL: HRERNES XX FI RPN TAEARNREA —X, X FRFHIAER
HIRNEBRG /T, RAKKEEE COl 5% FIREGRG I HE—EXR, hit—FH

RE QxR BET 5F B
ES7 40

hESHES Q321  HEIERIRFE A

LB 8 (Platichthys stellatus)si J& 892 H |
BEIERJE (£ W5, 2010), EBSPAAE 33°-73°N il
105°W—127°E  #Y RF-¥ FIAL DK T da L B B 3 4 7
Uit (Miao et al, 2009) FBEJI 80 A 2, M,
PRz, FRAEBEAR TR KA 95%-97% 1) 1A H R
PR, A A 3%-5%( 3, 2010)", 1
(Kareius bicoloratus)¥ &8I H . . Af)E, FE

Bt #; e, Zx; %&ok{k DNA
XEHS  2095-9869(2017)02-0040-10

A3AE TR E AN WO I LA B H AR R S0
(R, 2004) A BEARRAGETE, M, PR T
LA M A E 2145, 2009), B BE |6 04 6l 2 55
Gyt TR TR 9 | TR R R A ol SR A SR X AR
2238 F P& — B H ) F Fior 2 (Hashimoto er al,
2012), 2438 S AR ELA 25 0. 005 B854 i (Purdom et al,
1974; Simkova et al, 2015), F-Z= 0] IR R iR
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T R A PEAR (Garrett, 2005), LG ANAE TS BE D38 | 38 N3
1) N /118 L 6 05 o S = 8 € SR e s
e, 2% WF5T R0 S B £ 25 (Garrett et al, 2009).

AR b HEE(Cym)MAMER C ALEE 1
(CODEAT tLZehifk rDNA FIAEZ A5 X 5 25 5 HEF
HEALHRIE T G IR LR & R AR B EESE
Deai (AT, 20047; Bk AE, 2012), FET X SRR,
ZRLARIEI Cyeb B COI W ¥ AR Ry 43 FHRic i T
TR 58 2 45 44 0 35t 1 22 % 9 BF 5% (Harrison, 1989;
Kartavtsev et al, 2008; #2155, 2010). 1 H.[q]—Zh:
RS I AE SR Fp )t AT IR G M4 38, UL, 7E45
S v A R T R PR A i 58 AR R Y st S o A R
JE , A2 58 1A Ui B 18 AL M (1 OBLEE, 2014b)
BFEE 0 28 TR AL, IRMERR 3 — MBS 7 28 ik
XPHAR2E B0 4 il B IR R A A B R — 2 N
ME o T EORLARIE N [ SRR B IR R R s R 1Y)
FeME, HECEIERBRIC, Skt RS — R 419 7
Fhrid. EIMEE R EHLRARILRE Cyh H T 66
KR HRE (Céspedes et al, 1999; Sanjuan et al, 2002),
Cytb FEH F Bifil D-loop X FEH F Bt B8 FH 45 51| #F
il 1) 4% 22 35 T BN 1 5 (Platichthys  flesus)x RX
(Pleuronectes platessa)], Cytb %545 R 5K e 4%
R—34, D-loop X 7R AN [ B 1) 2 8P (Kijewska
et al, 2009), AHFFTEN X R BB 8L KA Ad—
ORI 85 Q> A7 8 2RI DNA 19 Cyrb Fl COI H:
AR Be i st AL RE PR R F T 5, ] Ry B 0 ) 1R A B )
LRI T8 AN I I S8 SR L AR (RIS B 31
BEFA B2 A H i T Bk & 00 R b Al L 2 e
R,

1 MRS
1.1 SRIEH#

FEICE AR H IR 7K ™ B8 5 44 58 3l 1 2 e )1
a8 fE P 2 R R H BRI I 1 B AR e M R A T
2015 4 4 ARG % ST IRIA A ml AT [ 20 A2 34
B3R, NTENER3E, ARG AT fb s 3% .
2015 4F 8 J1 T H RETRE P /K ™= 08 U 494 i o R A R 31
i 24 (AL FEAR), A 24 BEFEAR); THE
TR SR AT PR /I 30 B P-4 24 mm 1Y

A, AR A E 15 RAA IR S A E
15 Bo B A Ui 115 (AOR SR BUNIR 7> 88 5 iR
FASHHTHULILA, 7E 95% ARG h 4 CLAAE, |5t
Br)n, JOWE M TR, IR T-80C LI
FEIN 2 $R

1.2 EEZH DNA 2EUF0 PCR 1%

BN REA R R EEZ) 30 mg, KRG FESIYAHS
FEH 4 DNA 2 BGAH] & (TIANGEN)#E L, JF¥T
130 pl TE Hr, T-20CHRAF. KIRIAREHESE, fHiREs
M FE A2 LIRS DNA; I TE WEARRT, F40
TR R o4, DAsgm g 82505 ALBE) 1 8
T HELRAA Cyeb FEH TP (5K A5, 2009): LT
Y Cytb F(5'-AACCACCGTTGTTATTCAACT-3"); il
514 Cytb R(5-CTCAGAATGACATTTGTCCTCA-3)., il
T btk cor B 519 (M K WA, 2014a):
W59 COI B(5'-CACAAAGACATTGGCACCCT-3"); F
514 CoI R(5'-CCTCCTGCAGGGTCAAAGAA-3'),
PCR [ 550F: 94°CHIZEM: 4 min; 94°CAE% 30 s,
B KGR EIR & 30s, 72°CHEMH 1 min, 3 34 MEIF;
i 72°C BIEM 10 mine P78 Cyeb FEH 151 903R k
MEER 53°C, col Wi kiRJEH 55°C, FrA ) PCR
FRARZ IR 50 pl: DNA B 1.5 ul (15 ng/ul), b
TG I94% 2 ul (10 umol/L), 2xReaction Mix 25 ul,
ddH,0 18.9 ul, Tag DNA R4 0.6 pl (2.5 U/ul)(A&
YD), PCR W FE TaKaRa PCR Thermal Cycler
Dice FiEf7. BU 5 ul PCR ¥ 847 =H E 4T 1% g hi it
JBE R UKASHIN(U=5 V/em), 43 HIAAH PCR 77y
AT EERBEYE LR ARA A
ABI3730XL [ S5 A4 T B il e, D05 s I e
5 Z A% R B IE 1519

1.3 F355H

Wy 45 R 48 Dnastar 3K {43 (DNASTAR, Inc., 32
EYR XTI N TEIBCE R B, GenBank 5% HMR
BB KT920092-KT920114, KT920069-
KT920091; H iR {1 KT920136-KT920157, KT920115-
KT920135; F+—1% KU097360-KU097415 ., 4k {} DNA
Sequence Polymorphism 5.0(DnaSP 5)(Librado et al,

2005) 35 & AR AT BB (h) . ARG B 2 RE
(Hd)(Nei, 1987). IR UL AT IR 2% 5

1) Yu JZ. Pilot study of phylogeny and molecular evolution, in Pleuronectiformes of Yellow Sea. Master’s Thesis of the

Ocean University of China, 2004 [A7 & . #EEE B 02K RG kA 50 T LRI E05E. o B R A0 B o8 A 2440

B3, 2004]
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2 )R 38 %

(k)(Tajima, 1983); ¥/} MEGA 6.0(Tamura et al, 2013)
THAREEZL Y, . B, JET Kimura 2-parameter
AR R A PR AE RS, R (Neighbor-joining,
NI)#: (% Interior-branch test YK U2 1000)1 2 R 4 &
B, TR T

2 SLIGHER

2.1 mtDNA Cyth A S &R

2.1.1 Cyth oA RAFIwEms s KT
g5 5 GenBank H VR4 52 B ) 1] 5% A4 6% ) mtDNA
Cyth FEPFFHEAT HX, 0 e i | B 3R B 1)
B¢, % Dnastar LX), #REUS 24 %0 Be R 356 bp,
I H MEGA 6.0 H' Sequence Date Explore 43 7l 1154 2
BN AR Fy AR A 20 %, 4521
W 1. hE 1AW, 3 MEShAT E RS ET
(CHG) i, FRINH 5 by A 28 AL A i J2 2 5 i 1)
PEHSCIRE, 2010), BASKR UL, 3 FhEESS AR IE A L
AR, BB G 5258 F AR (A+T) 051
9 53.4%. 53.5%. 53.4%, (C+G)& 43N 46.6%.
46.5%. 46.6%, F, f{(C+G)& 5 A(C+G)F =AM
o M3 Al b B, RERENEERZAE F
PBH 25, (B H 5 A AR5 2 LSS 3 AL 0A
BRiEs DB 3 LS, RIS | A E & T,
B2 E S C, HEED G, 55 3 (s —, X
F W B B B B A T AR A AE ) 0 A Pk K =
QO ES M i &3 T AU

2 WoR, 3 DEREEHEARILEN 2] 30 AR R4
RU(8.42%), HA A 29 AT ZAE B AL FEBE) |
(D54 FARZMAA 2 AT, 2 N2
FEALN AN 52458 FOARZ S 30 AR

AR Z ) 22 i /N A8 Fr ARG AR Z 0] i 25 5
PR, XAWEIE T &R AR BE R x —F 590, R
DnaSP kil | 3 SHERN 5 A 8 A, fh i L
FeE R 0.792, FIRH IR 2E S8 12.679, sk 3
Ji7s 3 ABERIY 356 AL b A ORAR 1 341 A4,
BERA AT 13 A4S, EIHRA A 2 A, e S R S
FU(E M 6.5, #E4e Bl g R T i, X5 Green 55(2012)
15 H BB HE S P I B — 20
2.1.2 3 PSR & EBRK A Fe BEAK A 09 S AR

MR 4 TR, BB AEERAsE FAGS
AFERARIB 751 22 S AR/ o XA HREAR S AOA
HARZIE P28 28K, it K TRA 5 1R
2555, LR B I S A5 A8 SO0 R 5 7 41 25 %
JIT A — 30, BNZRRIARIEIN Cyeb A58 5TRE R A .
213 5T AAM  KER)IE(PSTRI-PSTR3),
i 8 (KBTS1-KBTS3) . H ¢ &2 F, 1% (&£ IR
PKZY1-PKZY3, #7HR PKZY24-PKZY26)l) Cytbh FEH
AR ITIIBEPLAS I 3 45, HI MEGA 6.0 K1 NJ i
FE T RGBT (B 1), BB 8 KF445179.1 F
11 AB987795.1 43 I A 7E GenBank H 55 52 BT 1] i Al
A1 Cyeb J7 5 (6 55 73 31| 24 PSTR4 Fl KBTS4)4H B
R ETS . KA S, NI RIE B S
K3, AR — K3, RBE)IEEMIAE FiAR
RHh—3, MHAZ FREARIEBEA 73,
RN —/N G HRA BB 852 R — K,
2.2 mtDNA COI Bl s R
2.2.1 COI 3% 3B 57 Ik 28 % 57 X} F
AR Cor IR R By 155 e iP5 N T oH2 )5 15 2]

557 bp, FH#AF MEGA 6.0 #' Sequence Date Explore 43
FTFERBEI 6 LR Fy AT R A0 0 3 4

o, HP 29 M NRAGEA A, AT FIARUSEE sk g5 5, SRR, BRI S 2
Fz1 Cyb ERERERF IR E A
Tab.1 Base composition of Cytb partial sequence
SRR SR AT BRI 552 CRR A
Experimental ~ Total base frequency (%) First site(%) Second site(%) Third site(%)
samples T ¢ A G T C G T C A G T C A G
5 ) 1] £
)11 Bx 317 281 21.7 185 39.0 22,7 193 193 28.0 412 227 84 29.0 203 229 28.0
P.stellatus
i
E/% 32.0 28.1 21.5 184 39.0 22.7 193 193 29.0 412 222 81 29.0 203 229 28.0
K.bicoloratus
sz —A
P.stellatusQ x 317 281 21.7 185 39.0 22,7 193 193 28.0 412 227 84 29.0 203 229 28.0

K.bicoloratus®
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Tab.2 The analysis of average sites of Cyth gene sequence

fs e f22 S S S 37 1] A A
T Y L L O o 1 B )
SR i KO meyy B g JRBLR ORI ORI WAL ZRERE g
Experimental C(;;;;ewe q \;;;iable (Pi) S'i;l\ leton _ 0-fold 2-fold 4-fold  Haplotypes Haplotype Mean number
samples sites sites Parsim- sigtes Degenerate Degenerate Degenerate (h) diversity  of nucleotide
info sites sites sites sites (Hd)  differences (k)
FEEE) BRI Fy 4K
P.stellatus 354 2 2 0 227 60 65 2 0.509 1.017
and hybrids
AN F AR
K.bicoloratus, 326 30 29 1 222 46 57 6 0.659 14.113
and hybrids
R TR BT A
P.stellatus, and 328 28 27 1 222 47 58 6 0.684 13.248
K.bicoloratus
RPN, A
it s —4R
P.stellatus, 326 30 29 1 222 46 57 8 0.792 12.679
K.bicoloratus
and hybrids

x3 Cyh EEFHEERE RS
Tab.3 The base substitution of Cytb gene sequence

ot SAE A 2% 2 - GLitp
G Py 4 T,xf\i)ﬁ L33 Tﬁmﬁ Eﬁ?ﬁ@mjﬁ 3 5 B ﬁﬁ“}]ﬁ 3
Statistical content Identical Transitional Transversional I HE(E sifsv) B 7
atistical conten Pairs (ii) Pairs (si) Pairs (sv) : All sites
J— -
EEI&J”@%*” FI’TJC ) 355 1 0 - 356
P. stellatus and hybrids
AR F AL , 341 13 2 6.5 356
K.bicoloratus and hybrids
=T || 4
ERGHOH 342 12 2 6.0 356
P. stellatus and K.bicoloratus
H Mt FuRs_ P

P. stellatus, K.bicoloratus and hybrids

* 4 ET Kimura 2-parameter #8) 3 NEEH Cyrb FIIRIEEEE
Tab.4 Genetic distances of Cytb sequences based on the Kimura 2-parameter model of three groups
BB P.stellatus A% Kbicoloratus — 2:38—1M P.stellatusQ xK.bicoloratusd

BB P.stellatus 0.001
A K bicoloratus 0.085 0.005
Az —AL
P. stellatusQ xK.bicoloratus3

I£: Kimura 2-parameter distance M2 $UR RN M4 LU T /2R RERIRAL IR, X ALl FRFh RN L IE sy . 4 8 [

Note: Using Kimura 2-parameter distance model. Data below the diagonal were pairwise distances, and data above the
diagonal were genetic distances within one population. The same in Table 8

0.009 0.076 0

BIAK, Hrp, BBRIEERZE F A% e—8, B FKIE] 26 A8 507 5(4.8%) (3% 6), Hrfr, 25 4~ fi
AL —E, FRIEZRIARIERN cor AT M5 B S BEAS BLBENBERI 243 Fy AR 23 R {7
R R B AL E . TEBIRSEECRME T, BB SPALRL, ARSI AR S, BRI T Aok
BRI FLAR(AHT) &N 52.4%, (CHG) & hE N 47.6%; IR B Rt L X — Rt A8 52438 Fy ARRIAY AR
AT 8N 52.1%, (C+G) &N 48.0%. SEANE ORI BB | 5 5 o ) ) A S A e A — 2

TE 557 bp 1Y COI #:H FBevp, 3 AMERLFREESE R 7 BoR, HI MEGA 6.0 5, & BLEFAR 3 Fhike}
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FEREIEA 12 ANEARAI A, 1 DA, Fiic FERP I AL R B, 25 R NER 8 R o ALEE)I[ 8
R F i, RB)NEEMAEE Fy A 438 RS Al 228 FARBER AR s R B B, 24258 Fo RS
o BEA BB A it /A 2, JLT A 2250, 2438 FifL
2.2.2 3 APEA & KEBIK A FeBRIR R 0 S AR 5 AA A B 0] 1 5 A% B B i KT AR S BEAR [R] 5t
KT Kimura 2-parameter BN 3 MEEAR cor RIEE.
PKZY25
PKZY26
70| PKZY24
PKZY3
70,  |PKZY2
PKZY1
82 Platichthys stellatus KF445179.1

PSTR1
PSTR2
PSTR3

Kareius bicoloratus AB987795.1

99 KBTS1
KBTS2
0.01 65 KBTS3
Bl 1 3F Kimura 2-parameter BB HE ST 9400 X R R E K B W
Fig.1 Neighbor-joining(NJ) phylogeny based on the Kimura 2-parameter model

x5 COlERAFREBEFIIMNTEEARITE

Tab.5 Base composition of partial sequence of COI

A SRR AT EB R 52 AN, E R
%gﬁﬁ”” Total base frequency (%) Flrst site(%) Second site(%) Third site(%)
Experimental samples
T C A G T C A G T C A G T C A G
BBENIE P. stellatus 27.6 293 248 183 44 285 145 129 23 339 30.6 124 16 254 292 29.7
fii% K. bicoloratus 27.7 29.1 24.4 189 44 285 145 129 23 333 295 14.0 16 254 292 29.7

Ze 32 —AX, P. stellatusQx

27.6 293 248 183 44 285 145 129 23 339 30.6 124 16 254 29.2 29.7
K.bicoloratus3

*F6 COIERRBFEHMETH

Tab.6 The analysis of average sites of COI gene sequence

G5 p f2 . (o (3. (37 2 S by A2
e R s WO gy OFRE 2fE 4R SR PR
SR () AV BALA ¢(Si) s A IEpiA PR SR MESRK
Experimental Co;\sewe d \;o;iable (Pi) S‘.“‘lt 0-fold 2-fold  4-fold Haplotypes, Haplotype Mean number
samples sites sites Parsim-info mgt cton Degenerate Degenerate Degenerate (h) diversity of nucleotide
sites sties sites sites sites (Hd)  differences (k)
B8 Fy AR
P.stellatus 557 0 0 0 365 108 82 1 0.000 0.000
and hybrids
A1 8 Fy AR
K.bicoloratus 531 26 25 1 362 93 77 6 0.564 11.959
and hybrids
) NS A B
P.stellatus and 531 26 25 1 362 93 77 6 0.605 12.382
K.bicoloratus
BB, £1
. A —
P.stellatus, 531 26 25 1 362 93 77 6 0.445 9.946

K.bicoloratus
and hybrids
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223 5T %A CHERIEE(PSTRII-PSTRI3), Yo F38 Fy ARSI 2 BB A IR— K S,
{1 (KBTSII-KBTSI3), 24258 Fy U4 MR PKZ1-PKZ3, M- AWsC: REARREEIEE 52258 F AU R
1HR PKZ24-PKZ26)1 COI FENBATRRIFIIBENLA L ZEMRARN—3L, 838 Fy AP AN s A R A Sl
3 4, MEGAG6.0 R NI M d A T R Gk bm (B 2), A —/P3o

BN BU266365.1 Fl£1 8 1Q738484.1 73514 LA
£ GenBank "5 25| AIG i Ccol FH ¥ 5 3 Wit
(GenBank #5541 524 PSTRI4, KBTSI4)H L i T H W RS R EETFR, BT S
EES . NI AR, 3 FRRRL 14k B A S HA R STy s R, 7R 2 0P8 e b T T sg
R 258 FOIUR A —32, A AR —3, S (You et al, 2009; FH 4, 2003; XIHRMESE,
BIACA A SR RN — %, BEAS 2 FREMR—  2009; HKWAR, 2014b). B8 H A H RO IFIRATAR

®7 colERFIHEES R
Tab.7 The base substitution of COI gene sequence

N e AR b A= A= o 4t
GiF % Tx@,m -*F’?Tﬁfi Eﬁﬁmjm 5 E g 37 jf1+}?j
Statistical Identical Transitional Transversional 5 L (si/sv) BLFE B S

tatistical content Pairs(ii) Pairs(si) Pairs(sv) v All sites
o .
BB B Fy AR 4 557 0 0 / 557
P. stellatus and hybrids
E%ﬂ] Fi £ _ 544 11 1 12 556
K.bicoloratus and hybrids
.
FRAE B £ . 544 12 1 12 557
P.stellatus and K.bicoloratus
=5 FuRs_ P
B, A, A1 54 " 1 " 557

Pstellatus, K.bicoloratus and hybrids

% 8 E T Kimura 2-parameter #£8! 3 NEEH COI FHIREEES

Tab.8 Genetic distances of COI sequences based on the Kimura 2-parameter model of three groups

SEERAE LB B pay Z=A38—1%
Experimental samples P.stellatus K.bicoloratus P.stellatusQ xK.bicoloratus3
BB P.stellatus 0
A K bicoloratus 0.045 0.001
2z —AX P.stellatus@ xK.bicoloratusd 0 0.045 0
99 PSTRI1
99 —1 PSTRI2
99 PSTRI3
PKZ1
99 PKZ3
PKZ28
99 PKZ29
99 PKZ30
{ Platichthys stellatus EU266365.1
KBTSI1
99 KBTSI3

i
68 Kareius bicoloratus JQ738484.1

B 2 T Kimura 2-parameter # BV H S (4RI K R R G A B W
Fig.2 Neighbor-joining (NJ) phylogeny based on the Kimura 2-parameter model
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2 )R 38 %

FGE) SRR SR A S F 0 (HBFY R 2R TP B 3
JINE A R 2 28 TR T A5 % (Kosaka, 1989). 1%
K3 I8 1 (Takeda et al, 2007); 184475 1 B AFFE FBeths
AN [ T (Park et al, 1991), is HLRAZEH cor
I Cyth ¥R RPN B A 8N4 58 FARZ [ 33k £4 ¢
R AIMRIE B AE /D WLE it kiR DNA ¥
7 S ] LAl Pl (0] (0 35 42 o A RR E | 35t A% R s A
R ¥ RERBHRAREALE, 2010), 2—FHEH]
THRIYR MRS KR FhRic TB . AR5
LORLRIER COI Il Cyeb 15BN | AL K Z58
FiREIMFEI S . s . o FREME ),
153 2432 F ARGk (A 3 PR HL AT B I i BE R st A% i
B 5 AR A WIS A — B T LR AR L
COITS H 4428 F AR5 BEAC B B0 )1 8 () 3t AL BE 25 R 0
(1 % P55 B B 1| 8 0 R 35 6 (B2 R 1| Bk @ < R 22 BF )
14 23 38 S 0 45 A — B0 (1 Ak WA, 2014b) . JEI s kS
(2012) LA T 2 FhZusc A B0 1 — R 5 SR AR B] COI 3
¥ 5 22 5, W] 2 Fh 2228 Ja AL RLAR L ] Ccol
JF 51 L0 AT B R L R

NJ BRARYEBE B @S T A B, HaE
P SEARUR B — R TCHR R, P ELA, Ko
GRRIERBR G IR, AR5 PR X R 5 0 250
BAE— MRS MO TR G, XFEEE T
2, HEMHTEEN NI B, EARG T, R4 Cyb
FEPURT COp FE R ST i NI A# Y MRSz, $ A
B RN — S, (HAEREN COoT i NI Wi, REAR &
B 52458 Fy RO R s Hr, AME
TR AR AR ELBE) I SR — /N3, e 54
MRZ42E FOARER A —32, MITERE Cyeb FERY NI
A X E . HEMZRASRN col T RES: 56
=58 B AR 22 A IR A

B A2 AT IR A A I g g R AT DG,
BFFE VA oR , FEFH A 5 B 5% 7 AR AN TR A2 0
95%-97%(F %, 2010)", HA KR WA, 4 “HAWH
B 100% A 22 MR A, ARAE KR SE I I 2247 TR
BRI 50%” (4 855, 2008), KT AARENALL
A ITERL , A A DB &8 T 58 . F 9T R B,
Bk % B R A — B A, AR R L AR X —
[6] & H B K A4k (Seikai et al, 1986), & KREMNES
MR AR, oA B HRAE BS A X — AE fk (Inui
et al, 1995), A2\, 6FEE R B ad R ARG RS

5 — S HAISE, (H— B %A 2EH (Bao ef al,
2005; Tagawa et al, 2005; Hildahl et al, 2007), T}
IR A IR S, ok 28 1 BLTE
FEEQx< AT, ZHIRHE 44% .
56%(Wang et al, 2003), £ %X — P42, Chen Z£(2009)
¥ DD-RT-PCR #i1 cDNA-RDA FifhJ5 1k, &% H
A o e PRl —— LR A il 5 PR (CK) R 2, 1 Tl D -2
HIABR (TR2P)#EAT VWG, B IR 258 TP
TR2P 550 AN E Ik 96%, 1 FIEEAS - 6L
ik 66% , (HFF A IR 2 /> FE R 5 6P A 10 22 4 R
BT K. G5 G ARSI NIRRT, v LAEDR
o il T G itk i 5 AR B B A A IR A 0 X — PR 4
AR, MR FE AR, il — RN M0
BRI, TR IR R AR cor 2

HX—E A,
4 RE

SLBEN| A SR IR R AL A, BARA
B8 ) F7 8 B 2 MUBAL L P2l Ak, (H FRFE AY A BB
B B AR Ay, SRE A SRR ik, BB
M8 0 Ay B8 2 5 by A0 A A B 5 A 0 R A X — A
BT BWAE o ARAASSEAER , 2438 5 AR T R AR
L, T HAEZS R I T A RSB S A
FZRARIER col &3 NI R, 3K cor
H5EAWRBA KAR K, Fit— 0 o8 0Lk 22 47 IR Y
IR TR R

£ % X #

Bao B, Yang G, Liu Z, et al. Isolation of SFRS3 gene and its
differential expression during metamorphosis involving eye
migration of Japanese flounder Paralichthys olivaceus.
Biochimica et Biophysica Acta (BBA)-General Subjects,
2005, 1725(1): 64-70

Céspedes A, Garcia T, Carrera E, et al. Application of
polymerase chain reaction-single strand conformational
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Comparative Analysis of Genetic Variability of mtDNA Sequences in
Platichthys stellatus, Kareius bicoloratus and Their Hybrid
(P, stellatus 2 %K. bicoloratus?)

LI Qing'?, ZHENG Fengrong', GUAN Hongbin?, NI Shijun’, WANG Bo'"

(1. First Institute of Oceanography, State Oceanic Administration, Qingdao 266061;
2. Marine College of Shandong University, Weihai 264209;
3. Fishery Supervision Station, Rushan 264500)

Abstract Platichthys stellatus and Kareius bicoloratus are two common Pleuronectidae species that
are highly valuable in the aquaculture industry. P. stellatus is endowed with high meat content and
delicious taste while K. bicoloratus is highly resistant to diseases. Characteristics of their hybrids,
however, were rarely reported. In this study, we explored the genetic variability of mtDNA sequences of
Pstellatus, K.bicoloratus and their hybrid (PstellatusQ xK.bicoloratus®), using 24 P. stellatus, 24 K.
bicoloratus and 40 hybrids as samples. We found that that the content of A+T base pairs was higher than
that of the C+G base pairs in all 3 groups, and that the content of A+T base pairs in the hybrids was the
same as in P. stellatus. The analysis of mtDNA Cytb gene and COI fragments suggested that the genetic
distances between K. bicoloratus and P. stellatus were 0.085 and 0.045 respectively, and that the genetic
distances between the hybrids and K.bicoloratus were 0.076 and 0.045 separately. Moreover, there was a
very small differentiation (0.009) between the hybrids and P. stellatus based on the mtDNA Cytb sequence
analysis, and there was no genetic differentiation between the 2 groups based on the mtDNA COI gene
sequence analysis. The neighbor-joining (NJ) phylogeny trees constructed with the Kimura 2-parameter
model showed that P. stellatus and the hybrid could be clustered into one branch, while K.bicoloratus
belonged to another branch. In the NJ phylogenetic tree based on gene COI, the big branch including F,
hybrid and P. stellatus could be further divided into two small branches. One was P. stellatus and F,
hybrid with the left eyes, and the other was the F; hybrid with the right eyes. These data strongly
suggested that characteristics of the hybrid of P.stellatus and K.bicoloratus (P.stellatusQ x K.bicoloratus3)
were maternally inherited. This study provided helpful information for the future research on the
hybridization of the two species.
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