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% CseF382 . CseF575 . CseF783 . CseF464 . CseF136 ,CseF618 #ir CseF305, [& B, #4712 CseF382
BTy %A g SCAR #7148, U € 7 #4718 W DNA F 3|, & T H B & Hk 5 L2 th PCR &
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Isolation and application of female-specific amplified fragment
length polymorphism markers in Cynoglossus semilaevis

LI Jing"'?, CHEN Song-lin', DENG Si-ping', TIAN Yong-sheng',

SHA Zhen-xia', WANG Qing-yin', ZHUANG Zhi-meng', XU Jian-yong', WEN Hai-shen’
(1. Key Laboratary for Sustainable Utilization of Marine Fisherise Resources Certificated by the Ministry of Agriculture,
Yellow Sea Fisheries Research Institute, Qingdao 266071 ,China;

2. Life Sciences and Technology College, Ocean University of China, Qingdao 266003, China)

Abstract ; Half-smooth tongue-sole ( Cynoglossus semilaevis Giinther) is a cultured marine fish exploited
recently in China. The female individuals of tongue sole grow 1 —2 times faster than male individuals.
Thus, the development of all-female stock would be of significant benefit for aquaculture. Sex-related
molecular marker is a useful tool for studying sex determination mechnism and controling fish sex. In order
to screen sex specific molecular markers, AFLP analysis technique was firstly developed in half-smooth
tongue-sole. DNA extraction from liver tissues was carried out according to stardand procedures. Phenotypic
sex of the fish was determined by histological sectioning and staining. 64 AFLP primer-combinations were

used to screen the genome DNA of half-smooth tongue-soles. 4 primer-combinations amplified 7 female-
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specific markers that were female specific in half-smooth tongue-sole. The 7 female-specific markers were
named CseF382, CseF575, CseF783, CseF464, CseF136, CseF618 and CseF305, respectively. One
female-specific AFLP marker (CseF382) was amplified, recovered from the gels, cloned, and sequenced.

This female-specific AFLP marker was converted into single locus PCR marker of a sequence-characterized

amplified region ( SCAR). A simple PCR method of using the specific primers was developed for

identifying genetic sex of half-smooth tongue sole. This PCR method will be more efficient and less

expensive than with AFLP markers. The isolation of sex-specific molecular markers lays a basis for

elucidation of sex determination mechanism, and provides a tool for sex control in half-smooth tongue sole.
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AT HEARPI, X TREFETHE S
=BT m AAERE . M HArFRE
BE SRR REETZ SR 8
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BRI, SRR/ 25 R0 1
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B A&, AFLP o E BEH RIAF &R B LK
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Msel 5|47 2.0 uL,IRDye700 #ricH) EcoRI 3| 4
A 0.5 pL,IRDye 800 $7i2H EcoRI B4 B 0.5
pL #17 PCR R, RMARF:94 T 305,65 C
30 5,72 € 60 5,3t 13 MEFEE K:94 T 30 s,
56 T 30 5,72 C 60 5,23 MEH, ¥ HZHEES
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1.5 TURAIHBRREERBX

R 6% 147254 IR A M LG B , A LI-COR
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[ AFLP B 3K 13 , 38 M v AR 0 22 5
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FExt L B Y 3 5 | A BN T — R B
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(2) ASE 2 #E B H SN MR EEH
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T G519, #1756 2 ¥ AFLP [, WS re Uk ]
%, RIS 1 8 AFLP 525 g M s 4R 1019 IE
B
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iy RS E S R B/ i ppri e 2
PG EIK R BN BART . IIRTISBERZ BE
B LU B MR, #HATER . LERERAE
B B IR BAE A Y B E AT, ¥
Y3 7= 4 A QIAEX 1T Gel Extraction Kit
(QIAGEN) BN &, ¥ 3680 35 4R 4 1 7 vk
fr4itk, # B B DNA j Bt 7L & 3| pMDI18-T
(Takara) #fk , FH4: 52 7E b7 Invitrogen 44 T
A FE A ABI3730 #1751 4347
1.8 AFLP #ric¥ 1t A SCAR %Fid

HR4E DNA 731 53 b 45 2R, 20 58 A A
25147.5191(20 bp)5°— ATTCACTGACCCCT
GAGAGC - 3 5 8/ # 2 (22 bp) 3~ -
GTAAACAGCACACACTCAACAA -5, LAARTE
P B B 238 5 65 5. DNA AR AT PCR 33,
PCR [z % B HRIER T #E1T .

2 4R

2.1 EFEH DNA iR 5B

DNA H &R MLL)5 , o RNA 3
ZIKﬁili%o ﬁﬂ ODzeo/ODzao H./A{EE 1.80 ~1.90
i DNA 1 f , S 0 158 JC v, Tk o A7 2 B R BB
FH 4 DNA Hf L BA R, i BLIL R e,
WU T REEHABEY . BEE M EcoRL/Msel XUHE
VIZ N4 DNA, H 3k 7347 2= % DNA ¥ dh B U152
E(GRRER) , TUHT TP &R
2.2 3457 AFLP fRiCRIfHi%E

ABIFEAIA 64 4~ AFLP &My 34 5| Y4
B, A 10 SRR R A
DNA K 4 5| 459 7= e s Ik I b 3L
TESLT RMEMER R B A&, X 2 DNA #7
KA TG W4 A \DNA BRI 1,
TEMEMEREAR P ) HH BER AR Oy 100% , 7E PR A
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B, REN SR B, BEJE , SEBUX 4 51914
BTSN 15 A48 SR WA AR 13 4
HEPEAMA ) 2 PR 2] DNA AR, #E4T AFLP 4
83 T HMK 7 A AFLP 4 FARig, X 7 4

AFLP $Ric R 78 M A e o 3R, T 78 i
AHB(E 1~ 7)), BTLL, A% 7 4> DNA &
WA SR S AFLP 43iC,

xR1 TN EFFESHRERHERE RREEN AFLP IS
Tab.1 7 significant different AFLP loci in half-smooth tongue-sole female and male populations

s 3l s H B BE (bp) WEREREE (%) HEHERE(%)
name primer combinations size females males
CseF382 E-ACT/M-CAA 382 15/15(100) 0/13(0)
CseF575 E-ACT/M-CAA 575 15/15(100) 0/13(0)
CseF783 E-ACT/M-CAA 783 15/15(100) 0/13(0)
CseF464 E-AGC/M-CTG 464 15/15(100) 0/13(0)
CseF136 E-AGC/M-CTG 136 15/15(100) 0/13(0)
CseF618 E-ACA/M-CAG 618 15/15(100) 0/13(0)
CseF305 E-ACC/M-CTA 305 15/15(100) 0/13(0)
2 E]
L 12345678910111213141512345678910111213 £ Kl
400 bp/aw: _ . - _ _12345678910111213141512345678910111213
. M 400 bp 600 bp i . Ceel
#4600 bp
#4364 bp
§ 565 b
. . e " P
-

B 1 3|4 & E-ACT/M-CAA =41
WEAETRE (A 22 30 B 7 CseF382
Fig.1 Significant different band CseF382
amplified by E-ACT/M-CAA combination
Zei 1 -15 g EEAMER, A 3 1 -18 i EAME, T R

2 &
12345678910111213141512345678910111213

765 bp e

700bp B
700 bp

B3 5#4a E-ACT/M-CAA A
WEAERE (A 22 0 B (7 CseF783
Fig.3 Significant different band CseF783
amplified by E-ACT/M-CAA combination

K2 I|#4HE BE-ACT/M-CAA F=H: )
W HERE (s 22 AR B FHT CseF575
Fig.2 Significant different band CseF575
amplified by E-ACT/M-CAA combination

) &
12345678910111213141512345678910111213

464 bp
460 bp

B4 35¥4E E-AGC/M-CTG =)
WERERE (R 22 T AR B Y7 CseF464
Fig.4 Significant different band CseF464
amplified by E-AGC/M-CTG combination
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2.4 SCAR S|¥MHIERRBEEEINMNER
RIFNBHZEFRFS], ST 1 3§ PCR 5|
Y1. RSS9 8 MEHE & 26 SR B ZE R 25
DNA, 3347 ¥ i 1% BN EBe e v ik 45 R A0 1l
8 Frs, NEI P AT LU H, BT A 26 A~ MEH:AS R
A 1A% 589 DNA &4, T BT A Mk A i R
BUAXHEE) DNA 457, 328 AFLP fRic U
LR SCAR #7iE, [F] it B X 1~ SCAR #ric R

A5 34944 E-AGC/M-CTG P4 i) MRS, B, ABRSCE GRS T L S
MERERF (22 523 BT CoeF136 et A% E B PCR BAR , FTLL R T2 38 8t %
Fig.5 Significant different band CseF136 ‘ﬁ fy'] % X/—‘E
amplified by E-AGC/M-CTG combination °
A Iy 6

) 8

B8 RIEEBMMENERR SCAR 17T
Fig.8 Female-specific SCAR marker
in half-smooth tongue-sole
A5 1 ~9 MEREAE, A L ~ 9 A,
M 357 B FrvE DL2000;
B: 753110 ~26 e,
110 ~26 Sl , M 5 7 BiinvE DL2000

B 6 5l¥4E E-ACA/M-CAG =41
WERERE (R 2 TR B & YHF CseF618
Fig. 6 Significant different band CseF618
amplified by E-ACA/M-CAG combination

2 8
12345678910111213141512345678910111213

3 it

K8 TR FHESIY , WA BN RER
I R e T B, ER 2R AR AR B
e Ge A R, B GE E WEE  RTE ASR

B 7 2|44 E-ACC/M-CTA F=4: i) KE BB, A F TS DNA 4FHRi

WA (2 S A B 3 A0 CseF305 BRI RE, hF REBEHFER D FiricRE

Fig.7 Significant different band CseF305 THEAFERE™ . Af1# 8 RAPD,RFLP., AFLP
amplified by E-ACC/M-CTA combination F TP EF AR, B2 RS A Sl a 2Kk 3
PR FE 5 B DNA 731, 78X 84 FAricfAR

2.3 %5 AFLP tRiC Ky FII 4T B, AFLP AR RIFE R UM 3 FAricfRZ—:

H 8 MR MEMERS 7 AFLP 47T CseF382 34k, N8| W41 A 3R A= 4 K B EO 7 255 Hk,
R HBRF5, il DNAMAN Version 4.0 #4172 AFLP ARic# 4L SCAR FRic bR i H /& 2.,
B3 X, FIEHEHR 99.37% , FALNMEEE AFLP 3 SHTFRML ™ BAeLeum
HARTRFE—NFS. EEFFIFEEETAE ™ EESRRDE R e E g
D148 & Fl BLAST #4947, 7€ GenBank ¥ DIRMHEEY ™ S48, M TESEEs)
BRI FIRE TS . Yy, 75 £ 25 b AR B B ik B SR 2 I AR T b
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