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(1. HERSE WEPRN LK F5 266071; 2, B/RETWKEGE . ILER B 264209;
S.HREER £~ BHWRA,.WE F5 26606

i E:RFARAPD ¥ A4 BREBFENMAENAEABEHAREERON. K78 FHAT 4+ H &l 20
AR TREREFI2ABEE HY 260 £ DNA KR, EPHETH 187 £, BN AH 180 &, FEAAD
% 200~2000bp, $BEEFMENWARBAREBEEE S S H R 25 % 63.10% 7 60. 5620, Nei # 5 1 1 4 K
%1 Shannon B 5 & 435 2 51 % 0.266 4 71 0.2375,0.3852 10,3498, S5 EEHE s XFEHFAHL . LRETH
FENMARAARKNEE S BRI K2 N e B EARNEA AU R M EHEE 25 4 0. 458 3
0.723 L, MW ELERETEREIBEA, V

EXEA LA TH ENMARS FABKRAPD; # X #

RS HS Q347 ARG A I EHE1671-6647(2008)04-0506-06

Ay (Cynoglossus semilaevis) B B & 4 (Osteichthyes) 88 & B (Pleuronectiformes) & H
(Soleoidei) & A} (Cynoglossidae) & #3 /& (Cynoglossusy ™ GRS ER LR E . FH k. E XL tongue
sole, WREFEBES LMBEAEKEEARAFALX., AHTFREUAGH# YL AALENRY HTKE
B ERRE NS EEEERNE. RIREHE, VLB KEaE RFHAFRYEMEL BFREK
HERATE . ZENI/RE (Solea senegalensis) F )& 18 & 1 4 (Osteichthyes) # /£ B (Pleuronectiformes) 5,
i B (Soleoidei) #B+ (Soleidae) #/8 (Solea) , MFRE F 1 . R 1, ¥4 senegal sole, A IR 43 i TR 8 H
HE TS T M TSR A BRI . 2003 FETE B KB BRI I ARE, T AR
AL EH 555

HAR LB EROIREZEFTFERTERR - RGBSR, A XBEREEHR.AH
EIW AR A AFLP.RAPD MR IAM A E b EE (Cytb) H BFFI A H AR X 2 4~ 2438 F S8 A B A M
I AAFBEBRBREERMOTRS  EEEFES R AR TE 528 E S 2 A4 BRI 5L SR
R, HXRENIRERAR S SREFRERNILEEA LI, 7B E BRI 33 2t (5 Z AR BT 5T
HL 8 L Funes -5 F 2004 4E M D BARICONT T B AR5 SR, B 2 Maia e sy s
PR B, JT . BA S EXEANETERAMTZHB R REEHRE.

AWK A RAPD 43078 R . A DNA 7K b %24 3 F 85 0 28 P30 /R 88 57 8 3% 44 1) 3 1% 2 RR 1 R 1T
35, DA T AR LR A5 AT B RN FURE AR D8 15 4 K D AR Y B IR B R AR AF R E R R S —
H T & AR R AR R4
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1 MRSHE

1.1 HHRE DNA fIE2E

i S‘ﬁ%%ﬂ%lﬂwua\ﬁﬁﬁﬁﬁwﬁdx? 2006 % 11 ABAREBEHEEYBEARERAFFAY, RS
R, BHARR 30 ES, BREASTHESYNE @5 BN ARAEARR . THET -7 CRER
2007 4 2—5 H #7047, %é%%%ﬁ%@?ﬂx#ziwt’aéﬁ%m 743.4) mm; BN I/RBITRER YLK
H(79.348.2) mm, FE5HE DNA MERS BEKKNYEHES KB E DNA FIEEKERN 10 ¢/L 8
TS 85 0 B2 R B AR M , Beckman DU-650 B4 4020 e R BE TN B vk B A&, F R BBl — Bk E /R, —20 €
RESH.

1.2 BEHLSI B 0% & R RAPD 447

PCR R AEEH R 25 pL.A3E 1 X PCR KW ¥ . 100 pmol/L #) dNTPs,2.0 mmol/L # MgCl,,
0.4 pmol/L M5I47,1 ML Taq DNA -5 8 ( ¥ Promega AFE]D S50 ng IBAR DNA, 388 )F .94
CHUAE M 5 min; 94 ‘CA54: 1 min,36 CiB K 1 min,72 CEEA# 2 min, KN 3k 45 MEZ; BJ5 72 CER 10
min, PCR ¥"3¥ 7 Eppendorf Mastercycler PCR $"#{Y F#47. PCR =¥ FREWRE K 10 ¢/L MBI
¥ Je v AT L TR I L BT TM VDS-CL B 4P B #8 3 4 (Pharmacia Biotech H IR 8 & . MKEKAA
PR UE S FARIC A B R

B3d PCR, LAY 8724 4 BOH 0GR 55 A — BB 5 AR 78 4% 10 MR BERLT I 9 (118
H TARD BT AR B A BEW MR- BB BRI ORI TREI .

1.3 BSOS

TEH K 7 AR BB AL B DNA F B R B4 Bl 17 F07, BT A B 43t s BUE
i, A POPGENE #4138 T 2354 A Bt th#i] . Nei 2 [N % # ¥£ 15 8. Shannon lzz%%#ﬁ?“%l pi: 813
FEABLPE 8 ORI A2 BE T, 18] 1 M”25 DL2000 $RiE.

2 RN

2.1 BEHISIMRIRERY HEAR

TR .78 KHEVLE WA 20 KEEMBEEIEM R E MW EE MDY B B TR R E
%ﬁuﬂ‘* £ 1 RFEE TR 5] AR 58 K51 MY HME B AR REM REZEE, ITRB0E
ORI AT . 2 R R SRR BEAR LYt 260 4% 4 Be, L op o 0B 7 O 9% B A AR 8 DN 0 R B SR B R AR B 9 0
B BEB04 5 k187 #1180 4%, BX N 200~2 000 bp, K ZHUA B4 i e 250~1 500 bp, BRGIWT A
B 7~16 &, PR 13 K. 2 M EHARM Y B LA 1.

2.2 EHEBEEERSN

AW EHAENMRBREREAROBESELEIERLE 2. SHE L BAINRBIFFEBE Nei
ZHREPESE BN Shannon {5 B BOYME IR T 24 8 5 Bl SR B IK
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2.3 BAEBREEERFEGXESH

A& Nei E@ikﬁﬁﬁ‘?ﬁﬁ%ﬂ@*?ﬁ%ﬁﬁ*ﬂgV\]bﬂ/ﬁiﬁ%ﬁﬁﬁmﬁ] XY 388 12 AR A 1 R BRI 15 BE B 40 3 H
0.458 3 M1 0.723 1,

3 i ®

1t RAPD Fric of 2 v 5 5 0 28 P9 0 JR 88 9% 8 B AR 1K 38 15 SRR HEAT T 204 K 285 Be He i)  Nei
LRSS Shannon fF BB BB A MR B ARMFRELTREHMEFHERAN SN EESH, ¥
BEEMENIN/REL 3 TIEE B R 63. 10%F1 60.56 % ,0. 266 4 1 0. 237 5,0. 385 2 F1 0. 349 8, W H
55 Ho 2 3 Xf — o BT 8 4 25 (AL 95 K 8 H ) B9 RAPD S Hr 45 RAEATT EL (3R 3).
®3 IHTKERN RAPD SHLER
Table 3 RAPD analysis results of the 9 flatfish species

33 3 EERBHHE/ Y Nei B £ B Shannon {5 B 8% X #R
A E R 63. 10 0. 266 4 0. 385 2 A3
ERNMREFEBE 60. 56 0,237 5 0.349 8 X
BB EHEEH ARG 80. 00 0.252 6 0,381 3 [6]
N BRI AR 76. 00 0.252 4 0.379 3 Ts]
B EHBREPE 74.00 0.242 2 0. 366 5 (6]
B SE SRR 66. 23 0,386 2 x [111
BB S ARRA 62. 41 0.316 6 0.21 - [12]
F 6L R B 34,90 0.2255 0.094 2 [13]
KRBT O R 12. 80~20. 00 0,014 2~0,035 2 0. 042 3~0.072 0 [14]

EAXWERESHREHERNBESHEEERSCRENFBEE 2 N FAREK 1 N FEBEK RAPD
B ER L REZSHEEFATHREHE BEEC 2ASHENEETREEIARN EEZBE. R
H g E RS A MR BB SRR A TREMNF R BT ER
B A0, R B SRR T S B AR R AR LU ER A BT T R T T 87 SR A A RS 6 D R P e AP A4,
HEATFERBBHAERFEMEERT BRFTHE, BORE S KR HEMRK.

RAPD 4 FAric SR B H B ERE A0 4 5 JERE T LRI S REREER, RERNBERIC,
BE—EWRREBEFEIT—FMEY S HBEETR(WAERHRESEE) — KM, /T HEHE
TR RAPD 447  ER A M AINBIRZNBEEEREE Y HAMTRREEERERZ NI PAESB
BEUKBHGER., FXLMERAT 20 X51YHTX 2 AN FRERESIT, KRBT 187 £ 180 &
#HOoHRENBESEE—-EBE L RRIFRBF AT RKE.

A e ZE NN R 88 K A I R BR 5 (Solea sulgaris) BB B M R ERM CF — iR E, mPE T
%% Funes %% F 2004 4EH 10 XM D EBI 437 T EN/REFEB G MEEBRENBRESHE, KEF
ERANMERSESWHREES TN 0.27~0.87 F 0, 66~0. 94, THRMEBEAE 0. 19~0.91 F
0.72~0.97, BEARFZH Garoia Z1F 2007 FH 15 W PESIWAH T HPE 4 4K F 1 X Bk
PR BRE RN, HNEREE ST LG ESH N 0.392~0, 775 # 0. 341~0. 927, XELEREBR
HET A E NN R B AR AN RS ERE AREANRHEIREREFFIER,

A RENMKBAEEBEERNTF 2004 F5| AEMNFEF—MR, 8 RAPD 2 REBHSHEH
BT A B A RAPD KBNS ¥ S LB AN X AR KNG LS HEEKERE. B
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#.EARN AFLP 2 REE R L REEHNHEENREARBNEEZHEESHERR RENEERRT
BESRALBRNSRUTRARESMEEFENBNEREGESSEBERRRK A LB TH R
PRE it SRS B T TR A SR R (R AR L L AL TR OK P, Rk, 3 F 3R B R 08 F 0 2 R 0 /R 68
M FRRE DA SR P R A BB B A EE ULERTHRANE YR EPEREA BRBRFH,
REFFHBBELSHEKT HRIFEERMATFERE.

B AIHROREFRARGFOELYBRARDNARE G LR Z2ZHORAF 3,

£ % 3k (References) ;

(1]

fz]

[3]

[4]

[s]

(6]

7]

[10]

t11]

[13]

(14]

LIS Z, WANG H M. FAUNA SINICA : Ostichthyes Pleuronectiformes{ M]. Beijing: Science Press, 1995:364-366. ZE & , FHER. &
E3wE . EEaRRE BIM]. U B E 1R, 1995,364-366.
ZHOU L Q, YANG A G, LIU X Z, et al. The karyotype of the tonguefish Cynoglossus semilaevis[ J]. Journal of Fisheries of China,
2005, 29(3):417-419. AW H B EE.MEE . B, ¥ FHL KBRS K=%¥IR,2005,29(3) :417-419.
QUERO J, DESOUTTER M, LAGARDERE F. Fishes of the North-Eastern Atlantic and the Mediterranean[ M]. UNESCO: Bungay,
UK,1986: 1308-1328.
LIU X Z, ZHUANG Z M, MA A ], et al. Reproductive biology and breeding technology of Cynoglossus semilaevis Giinther[J]. Marine
Fisheries Research, 2005, 26(5): 7-14. W%, EH B SEE. E. X HEHABEEYEREEBE AR R B HEK=HR,2005,26
(5):7-14.
MAAJ, LIUXZ, XU Y J, et al. Study on feeding behavior and growth of tongue sole Cynoglossus semilaevis in early development
stage[ J]. Oceanologia et Limnologia Sinica, 2005, 36(2); 130-138. LB E MI% A, BKIT. 5. ¥ BEETHENAENERNESHTRE
KBl % ¥ 598, 2005,36(2) :130-138,
HAN Z Q, ZHUANG Z M, GAO T X, et al. ‘Genetic diversity in Cynoglossus semilaevis by AFLP, RAPD and mtDNA markers[]].
Journal of Fishery Sciences of China, 2007, 14(2); 192-200, &&8®, [ EEE . B XH,. 5. ¥ 18545 DNA ¥ AREE R PEAM™
BH¥,2007,14(2) : 192-200.
ZHUANG Z M, HAN Z Q, MA A ], et al. Genetic diversities in the tongue sole (Cynoglossus semilaevis Giinther) as revealed by
isozyme analysis[J]. Marine Fisheries Research, 2006, 27(2); 10-16. FE&EHK, . &8, 52 %E . %. H. ¥ LYE ITHARREEHNHE
TEEMFLI]. M EEAFEHF% ,2006,27(2) ,10-16.
FUNES V,ZUASTI E,CATANESE G, et al. Isolation and characterization of ten microsatellite loci for senegal sole ( Solea senegalensis
Kaup)[J]. Molecular Ecology Notes, 2004, 4(3): 339-341,
WANG Y Q, WANG X G, XU L X, et al. A new rapid method for extraction of high quality of genomic DNA from animal tissue[J].
Chinese Journal of Zoology, 2001, 36(1): 27-29. EAK, EFE . KK . 5. M WEFEA DNAERFEOSHET] she i,
2001,36(1):27-29.
YEH F C, YANG R C, BOYLE T. POPGENE Version 1, 31{EB/OL] / Microsoft Window-based Freeware for Population Genetic A-
nalysis: Quick User Guide. Canada: University of Alberta and Centre for International Forestry Research, 1999[ 2007-10-117. http; /
www, ualberta. ca/~{yeh/index. htm,
YOUF, WUZH, WANG W, et al. Primary analysis on genetic diversity in cultured stock of Paralichthys lethostigma[]]. Marine Sci-
ences, 2006, 30(2): 86-90. 8. 5KR, X6, ¥. BEIT SF R H Bk RAPD & SRR 247 ()], WA, 2006, 30(2): 86-
90,
YOU F, WU Z H, LIJ, et al. RAPD Analysis of Genetic Diversity in Cultured Stock of Platichthys stellatus[J]. Advances in Marine
Science, 2007, 25(1): 73-78. H#. RER . T, %. BB/ 8 (Platichthys stellatus) St BEA 1) RAPD 247 (1. G R 2 2 8,
2007,25(1).73-78.
YOU F, WANG K L, XIANG J H, et al. Comparative analysis of biochemical genetic structure and variance between natural and cul-
tured stocks on the left-eyed flounder Paralichthys lethostigma (T. & S.) off Shandong coastal waters[]]. (ceanologia et Limnologia
Sinica, 2001, 32(5): 512-518. 4, EA[%, A, ¥ WRKEBBTF AR S REBEELREEHRBETEROLR ST
¥ ¥ 5178 ,2001,32(5) ;512-518.
SHEN X Y,GONG Q L,LEI J L, et al. Population genetic structure analysis of the imported turbot seedlings Scophthalmus maximus
L. using RAPD and microsatelite technique[J]. (ceanologia et Limnologia Sinica, 2004,35(4):332-341. HE# , EKL. ER%E. &, #



4 3 B FF. 5% RRE HB EE pY iR SR A B AR 15 78 R ) RAPD 2 i 511

MK %8 Scophthalmus maximus L. ¥ # Ry AE 957 L], W 5118, 2004,35(4) : 332-341
[15] BOWDITCH B M, ALBRIGHT D G, JOHN G K. Use of randomly amplified polymorphic DNA markers in comparative genome studies
[J1. Methods in Enzymology, 1993,224; 294-309. )
[16] GAROIA F, GUARNIERO I, GRIFONI D, et al. Comparative analysis of AFLPs and SSRs efficiency in resolving population genetic
structure of Mediterranean Solea vulgaris[J]. Molecular Ecology, 2007, 16(7):1377-1387.

RAPD Analysis of Genetic Variability in Two Cultured Stocks of
Cynoglossus semilaevis and Solea senegalensis

YANG Ben'?,YOU Feng',LI Jun', WU Zhi-hao' , WANG Bo*, XU Dong-dong' , YU Dao-de',
NI Jing' , XU Shi-hong' , XU Yong-li' ,ZHANG Pei-jun’
(1. Institute of Oceanology . Chinese Academy of Sciences, Qingdao 266071, China;
2. Harbin Institute of Technology (Weihai), Weihai 264209, China;
3. First Institute of Oceanography, SOA, Qingdao 266061, China)

Abstract: The RAPD technology was used to analyze the genetic variation of cultured stocks of Cynoglos-
sus semilaevis and Solea senegalensis. Out of 78 random oligonucleotide primers, 20 primers were selected
for stock genetics analysis. Total 260 bands were amplified, including 187 of Cynoglossus semilaevis and
180 of Solea senegalensis , ranging between 200 and 2 000 bp. The percentage values of polymorphic bands
of these two stocks were respectively 63. 10% and 60. 56 %, and their Nefis genetic diversity values were 0.
266 4 and 0. 237 5, respectively, while their Shannon indexes were 0. 385 2 and 0. 349 8. The results sug-
gested that the genetic variabilities of these two cultured stocks were a little lower than those of cultured
stocks of other flatfish. The genetic similarity and genetic distance between these two cultured stocks were
0.458 3 and 0. 723 1, respectively. And the most genetic variabiltiy take place in the corresponding stock.
Key words: Cynoglossus semilaevis; Solea senegalensiss cultured stock; RAPD; genetic variation
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