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BRI, I AR5 M E Fh
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1.1 ##

2006 4F 2 A FRERLKIE 4 10 B
W PSR Pl B P R LR = (LT HERHA
“DL B#£”) ;2006 4F 12 A T3RMEA B E S 28
B, IERH B S2 i (DA T R BR N “LZ 3R
2007 £ 4 A THEBATES 25 B MR K 4
£, BT SWRERN 1.5 mL BB .08 P [ 525
FERUTFRIFRRYT FHE™
1.2 EFEZ DNA KRE

R [ BEREUAR I MLV, SEM 5 [ R B4 AT
HRED | R 5547 H T E 4 DNA #ig
B, RBOTRARISER(14,16 - 17], F 0.8%
BT G W BE BB F TK AN A% R W € (X (Pharmacia
Biotech Ltd. )Rl R 4H DNA HIREAIEE , 36
DNA HkEREN 100 ng » L™, — 20 CHRAF,
1.3 AFLP &4

AFLP 788 Vos F4 k. B A
#13%k § IRDye™ Fluorescent AFLP Kit (LI-COR,
USA), fiTA #fe s S AR Ui B . mfimy
553518 EcoR 1 #1 Mse I, Ty 385 [ 84 3" s
1A MR, HFE5 2 514 EoR I+ A (5-
GACTGCGTACCAATTC +A 3)FI MseI+C (5'-
GATGAGTCCTGAGTAA + C 3), &MY 1
SR 3R I 3 BRI, PP 1,
1.4 RS

FRYBIU e e EL Wk 45 51, YU 5 Bl — B 4%
5, A% Y I W) 9 ) o Tk LS R AT AFLP St

*1

53 0T. BRI PEF—A B AFLP &7 8
TG, B AW TR LY, A TR 407, 3R
BESG 0.1 45/, ¥ AL 2R 5 (A /K
FHAZGIWASHIBEY MU STHNFS4
B. SIYAEEREFSZRAC - "%, §—
S E Y B A R 35 B T /N R BRI Ak
WS . F]FH POPGENE (Version 1. 31) g4
SGIHALR B 2B R B ENIYHENE
DAL e, T3 F R 5 AL B N 4. Shannon £+
PEFE B, Nei 22 2 B P48 80 8t 15 7 fL R 3L
(Gst) B FEARIIETE PO 8 A2 BE BT, 3+ A 2K
# PHYLIP (Version 3. 5) ¥t 3 MR UPG-
MA (unweighted pair-group mean anlysis) & 4t k&
R,
Gst=(Hr—Hg)/Hy

H, Hy B EBRREE, RSB RREN—
ANRER; Hs R RERZR 8 5, B & REAR P2 22
B,

2 GR

2.1 34 S|#EEHER AFLP §i845R

BREBUA/IMET 50~700 bp 22 8] A4 375 b & 3% 7T
HEWMATHTIN. 10 N5 HEILY HH
827 457 A 82.7 4. BAFIYAAY HBIK
ERMERIE 8~37 4%, GBI BA N S A
WEA 241 4%, RES AN ZE AR
129 4, BIY4HE MBE2 B MR E, Z5M
S Y R 41.10%.,23. 29%,26. 03% 3 51440
A MIES [ 2 W RAL, RS 655 R
19. 44%.11. 11%.13. 89 % (3£ 2).
2.2 3A4SHEESNEESHY

MRS ERBN G RN, EE TSR
B EMERBERE SN 1. 2117 4, 3k M 5]

RIS MR REF

Tab, 1 Selective amplification primers and their sequences used in AFLP analysis

EcoR1B|4# EcoRI primers 3] (5" — 3 )sequences

Msel 3|4 Msel primers 3] (5" — 3 )sequences

E2 GACTGCGTACCAATTC+ AAG
E3 GACTGCGTACCAATTC+ ACA
E4 GACTGCGTACCAATTC+ ACC
E5 GACTGCGTACCAATTC+ ACT
E6 GACTGCGTACCAATTC+ ACG
E7 GACTGCGTACCAATTC+ AGC

E8 GACTGCGTACCAATTC+ AGG

Ml GATGAGTCCTGAGTAA + CAA
M2 GATGAGTCCTGAGTAA + CAC
M3 GATGAGTCCTGAGTAA + CAG
M5 GATGAGTCCTGAGTAA + CTA
M7 GATGAGTCCTGAGTAA +CTG
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WRMAR Z N 1. 1507 4, KEB| B RE % 0.1799 F1 0.1225.0. 0949 #1 0. 0658, 0. 1231 #1
1.1199, Shannon ZH:PEIEEOR Nei EF LA 0.0848(F 3., Al W, & T BRI BIE B R
HRRBUR LR RS SRR LBESER B, ENTERRR Z, KIS AR,

SNEFMER —BGE 3N HET L5 R

F2 INEHMERSHBEH AFLP FHEER
Tab.2 Summary of AFLP analysis in three introduced populations of barfin flounder

3L & EE YT population K3E##E DL population HMBEE LZ population

primer combinations Ni Ny R N; N, R N; N; R
MI1E3 105 37 35.24% 105 21 20. 00% 105 32 30. 48 %
MI1E5 87 26 29. 89% 87 12 13. 79% 87 17 19.54 %
MI1E6 72 14 19. 44% 72 8 11.11% 72 10 13.89 %
MZ2E7 75 20 26.67% 75 10 13. 33% 75 13 17.33 %
M3E2 73 30 41.10% 73 17 23.29% 73 19 26. 03 %
MS3EA 79 27 34.18% 79 12 15.19% 79 15 18.99 %
M3E8 95 33 34.74% 95 12 12. 63% 95 15 15.79 %
M5E6 85 19 22.35% 85 13 15. 29% 85 18 21.18 %
M7EA 77 18 23.38% 77 12 15. 58% 77 16 20.78 %
M7E5 79 17 21.52% 79 12 15.19% 79 13 16. 46 %

E¥ total number 827 241 - 827 129 - 827 168 -
F39{H mean 82.7 24.1 29.14% 82.7 12.9 15. 60% 82.7 16.8 20.31%

N ALUREG “Ne” 2848 “R7E AN LB
Notes: “Ni” total number of loci; “Nz” number of polymorphic loci; “R” polymorphism rate

F3 INKBRERSIHBEBEETRE AFLP S5 R
Tab.3 AFLP analysis of genetic variation in three introduced populations of barfin flounder

Ficd ARSI ER Shannon ZHE#EHE 5L Nei B H R
populations effective number of alleles Shannon information index Nei gene diversity

YT 1. 2117 0.1799 0.1225

DL 1.1199 0. 0949 0. 0658

LZ 1. 1507 0.1231 0.0848

F4 IPTERERSIHBEEBBEESURE(Gs)
Tab.4 The coefficient of gene differentiation among three introduced populations of barfin flounder

EIL iRy B A HD WA TR A B (Hs) BIEHLRE(Gst)
primer combinations population heterozygosity subpopulation herozygosity coefficient of gene differentiation
MIE3 0. 1498 0.1200 0.1989
MI1E5 0.1137 0.0878 0. 2278
MIES6 0. 0826 0. 0549 0. 3353
MZ2E7 0.1018 0.0753 0. 2603
MB3E2 0. 1569 0.1224 0. 2199
MB3E4 0.1240 0.0929 0. 2508
MB3ES8 0.1263 0.0844 0. 3317
Mb5ES6 0. 0960 0.0819 0. 1469
M7E4 0. 0915 0.0819 0.1049
M7E5 0.0717 0. 0688 0. 0404
SEH{E average 0.1114 0.0870 0. 2190
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2.3 3ASI#EERNEESL

BESERBEOSGr <D B A, RE K
BN FRFET SRR ZE, R2Z, RN
BRESHELETEFETEMEZA, K47
T 10 M5BT 3 AT IR R8RS
L8 #. AT BLF H: MIE6, M2E7, M3E4 #1
M3E8 4 MBI H & H Gst HBEKR, 2 A
0. 3353.0. 2603, 0. 2508 #1 0. 3317, B 4 /5]
YIH-BTE 3 T BERFAR E] A8 A8 24k 5 B R AR
AP I 33.53%. 26. 03% . 25. 08% F 33.17%;
5¥HE& MTE5 1 Gst {HE /N, A 0.0404;3 4~
FEMREF25 Gst H2N 0. 2190, 388 3 5 [HEREIK
RE&RE T —ERENDL.

F#H POPGENE (Version 1.31) #4432
KA, KT | BEREIR 530N 5 [ HE R 18] i85 A
4 3 BB K (0.9872), i 1% BE B & /B
(0.0129) ; HE B IHERHAR 5 KT BERFAR IR )38
L 00 38 BB /D (0.9773), B BE B B K
(0.0230), #TF Nei #tfZBERE#E K UPGMA
RAERAERREA,3 R EGR AR, H
RIS [HERHA SRS R R R — 3, &
T PR A — 37

F5 IPRREHSHBEEEHEE
e ER (E= @) EEER (T=/A)
Tab. 5 Genetic similarity index(above diagonal)
and genetic distance(below diagonal) among
three introduced populations of barfin flounder

YT DL LZ
YT - 0.9773 0.9811
DL 0. 0230 - 0.9872
LZ 0.0191 0.0129 -
DI
Lz
YT
0.030 0.020 0.010 0.000

Bl ZT NeiBGHBMEEK 3 MERE
85| HRHAH) UPGMA RER AR
Fig.1 UPGMA dendrogram based on Nei’s
genetic distance for three introduced

populations of barfin flounder

3 g

B SR TEM Yy R B TRR O B — A5
FRITE IR, B R YR IE N R BARAL dRe
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FIRRAEHE . AR FIH AFLP £ R 5387
TREZKEESS RN BESHE, BT
KB HITEM AR E AT, R T BRI E B85
Z5R,FXH AFLP HAREHTFRAIRES NS Tt
fR25 M1,

EHRF, S5 WA EAR RS EHIRA
HTAREBE LS. 10 £5[84H & 0
BT 827 &, BT WA SR B W B HHER
WA 8 B 37 XX EA%E., METHBANEES
RN REN 241 5%, MBI HEBR K Z A 168
O REGI R RME N 129 &, 2EHLH L
B IK A 41.10%.,26. 03 %.23.29%., 3%
fEFEPERANETE 52 R 3. FIH AFLP
BARMHEARMARRN 64 N5 YHE T,
B E SRR IR T 4 681 £, BT WA
AR B Y 2B MEEHLE 40 B) 150 K226, £
A7 5 HBITE 40% ~T7% Z 8 ;6 MBIHE
RN B AR % X = AN A4 BB
LRI H 646 &7, AN HLBIFE 58. 4% ~
64% Z ™5 NI YA ERBEEHEREA
BPARREEAD 2 SR AR T AR I AL LB
SRR 76.6%.70.6%.69. 2% ;7 ANB Y HE
T PSR P IR AR B B AL S B B AL
S BRI B AR AR, B A B RN R FE AR 1Y
SR EANLE R FIH 46. 18%F140.07% 2, 4
PR, B DI BRI 5 K& M 5 | B A
HEB BB ABE SN, 3 5Bk Bk
BB 2R T a2k, TERERERER
HLI#HMAT RSk A FEBF RS R EFBIE
FGRFRBR, N T IR 5 B S8 %
ZREHEREAR

EE PR (h) XRARIERE E, BB
TEBEESMIE LHBEER., —BIAR
EREERAEKBREZERN —TREASNSH.
AR, 3 MR FE 25 BE7E 0. 0658~
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0. 1225, F¥1 % 0. 1020, B = MR ME 6 5 R,
BISHR RES SR, Shannon ZHMEHE S
IZERING I —3 ., X R RKE MM T FEHE
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R, BRI DAZ0T SR BUR 22 280 8 b 4 it AR 47
MR Y™, B IR EFMER, BEH
XFFREE SN T o

Wright™3A 3 18 f% 4 1k R BEFE 0. 05~
0. 15, RN FEA Z 8] 8t 15 Al ik F S F2 BE
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(Gst)H 0.219, 544 MIES ) Gst HE K
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Genetic diversity of introduced barfin flounder (Verasper moseri)
populations by AFLP analysis

MA Hong-yu?, CHEN Song-lin?, TIAN Yong-sheng?, JI Xiang-shan®
(1. College of Life Science and Technology, Ocean University of China, Qingdao 266003, China;
2. Key Laboratory for Sustainable Utilization of Marine Fisheries Resource , Ministry of Agriculture,
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China)

Abstract; Amplified fragment length polymorphism (AFLP) technology was used to evaluate the genetic
diversity of three introduced populations (Yantai, Dalian and Laizhou) of introduced barfin flounder
(Verasper moseri). The genetic distance and identity index were calculated, and according to them, the
UPGMA dendrogram was constructed. A total of 827 loci ranged from 50 — 700 bp were detected using 10
primer combinations, and 8 — 37 polymorphic loci were detected per primer combination. The percentage
of polymorphic loci of three introduced populations of barfin flounder were 29.14%, 15.60% and
20. 31%, respectively. The Shannon’s information index were 0. 1799, 0.0949 and 0. 1231, respectively,
and the Nei gene diversity were 0. 1225, 0. 0658 and 0. 0848, respectively. The total genetic diversity level
of three introduced populations was low, of which YT introduced population was the highest, LZ
introduced population was lower, and DL introduced population was the lowest. The genetic distance
between YT introduced population and DL introduced population was the highest (0. 0230), whereas, the
genetic distance between LZ introduced population and DL introduced population was the lowest
(0.0129). The coefficient of gene differentiation (Gst) value was 0. 219, showing a certain extent of
differentiation among three introduced populations of barfin flounder.

Key words: Verasper moseri; genetic diversity; AFLP; genetic differentiation



