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1.2.1 DNA BAMRIBAENZ) 0.1 g, Z
B AT Sa B SC I8 B DGR — MO & MR -S40 DNA
PHOT S, RBCLN 4 DNA, HaiKiEm, 1%035
OB FIAZ R 2 (SR DNA ) Jo o2 5D o v 3
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Tab.1

25(2009)  BRR(2009) VTR I (2009) K4 A 1
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DI yk 2.5 h, #EATERYAI, FARNLIDRE R RO
W05, A HRPE BB AFLP 4548, S0 WA 8.
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PSR, 3 IREESLRE Y% EbMe, EjMS Fl EiMk §™
A S IR DGR S A, HL 3 RS AR
YA s rgx vk, PRULE 1. &2 MR 3. Hifth s
X551 14 38 R R R AR AEAS Rl Y 2
A VRE T RRG , 2551 P0XF 38 H e S 2 15 10 DL
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EbMc Fae f 4 Hh il 2 To R 2ty (B 1 H sk 1),
EjMf FUE B 18 Hh Pk 4 0 B 250 (1 2 H T3k 1)
EiMk 414 H MR A A 4 0 i 25 (1 3 T i
3k 5). HoAth 5 X514 1 25 5 LKl 4, EgMa ., E33M51
GRS — S MEPE AR R 25T, E38MS8 U — 4%
HE e () A 4 JE R — 2R 2 TC AR S 457, E39M60

List of AFLP primers and adapters used in the experiments

FF41 44 % Name

EcoR 1

Mse 1

%3k Adapters

Y 5% Preamplification primers
PR T W xd

Selective amplification primer
combinations Ec: 5-E0+ACG-3'
Eg: 5'-E0+CAG-3’
Eh: 5'-E0+CTA-3’

E38: 5'-E0+ACT-3'

E33(Eb): 5'-E0+AAG-3'

Ec: 5'-E0+ACG-3'
Ee: 5-E0+ATC-3'
Eg: 5-E0+CAG-3'
Ei: 5-E0+GTG-3'
Ej: 5'-E0+TAG-3'
E35: 5-E0+ACA-3’
E39: 5-E0+AGA-3'
E39: 5-E0+AGA-3'

EA;: 5-CTCGTAGACTGCGTACC-3’
EA,: 5'-~AATTGGTACGCAGTCTAC-3’
E0: 5-GACTGCGTACCAATTC-3'
E33(Eb): 5'-E0+AAG-3'

E33(Eb): 5-E0+AAG-3'

MA: SSGATCATGAGTCCTGCT-3'
MA,;: 5'-CGAGCAGGACTCAGAA-3’
MO: 5'-ATCATGAGTCCTGCTCGGG-3'
M51: MO+CCA-3'

M60(Mg): MO+CTC-3’

Mk: MO+TGC-3’

Ma: MO+ATG-3’

M60(Mg): MO+CTC-3'

M58: MO+CGT-3’

Mc: MO+CAG-3’

Mf(M59): MO+CTA-3’

Mk: MO+TGC-3’

M60(Mg): MO+CTC-3’

Mk: MO+TGC-3’

Mf(M59): MO+CTA-3’

M48: MO+CAC-3'

M48: MO+CAC-3'

M60(Mg): MO+CTC-3’

1))

2) . (Patinopecten yessoensis)

, 2009, 27-39
, 2009, 37-50
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Tab.2 The primer-combinations amplified sex specific markers and the related bands
GlIEYE Ry WEVE 45 A 26 MEVERAT 250 W [ A5 AT 4
Primer-combinations Female-specific bands Male-specific bands Hermaphrodite-specific bands

EbMc 10/19 0 33/34
EjMf 0 7/14 18/22
EiMk 14/14 0 8/21
EgMa 19/19 0 1/34
E33M51 19/19 0 1/34

14/14 3/14 0
E38M58 14/14 0 22/22

4/14 3/14 21/22

0 0 9/22

E39M60 0 1/14 14/22
E39M48 9/9 0 24/24

lel Hf2 Hf3 Hf4 Hml Hm2 Hm3 Hm4 Hal Ha2

Fl F2 F3 F4 F5 F6 F7 F8 F9 F10 M1 M2 M3 M4 M5 M6 M7 M8 M9MI10 HI H2 H3 H4 H5 H6 H7 H8 H9 HI10
1

F4 F5 M1 M2 M3 M4 MS Hfl Hf2 Hf3 Hf4 Hml Hm2 Hm3 Hm4 Hal Ha2

1
1

B 1 5% EbMc =4tk AFLP SZE T4 18 b [ 4448 S v 46t

Fig. 1 Primer-combination EbMc amplified hermaphrodite-specific bands in three AFLP experiments

1 MEVETG . MERRE R ACRR S0 200 5 2. S TR I i AR 0 L B 25717

1. Non-male but hermaphrodite-specific bands; 2. Corresponding DNA bands in different experiments
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Hfl _Hf2 & Hf3 “HA™ " HimWes Hm3 Hm4 Hal Ha2 Ha3 Ha4

Fl1 F2 F3 F4 F5 F6 F7 F8 F9 F10 M1 M2 M3 M4 M5 M6 M7 M8 M9MI10 Hl H2 H3 H4 HS5 H6 H7 HS8 H9 H10

K2 5149 EjME PIHEU AFLP SE504" 38 M 14 42 J0 ) R 5 1 2

Fig.2 Primer-combination EjMf amplified non-female specific DNA bands in two AFLP experiments

1. MEPE R TER RS AR s 2. ASIRIHE UG AR X I 1) 25
1. Non-female DNA specific bands; 2. Corresponding DNA bands in different experiments

F4 Ml M2 M3 M4 Hfl Hf2 Hf3 Hf4 Hml Hm2 Hm3 Hm4 Hal Ha2 Ha3

F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 M1 M2 M3 M4 M5 M6 M7 M8 MO9MI10 H1 H2 H3 H4 H5 H6 H7 H8 H9 HIO

€3 5119 EiMK Pt AFLP SC 3 45 5
Fig.3 The amplified results of three sex types P. yseeoensis by primer-combination EiMk in two experiments

1. 2, 3. 4. REHLKGREEAIRT R 205 5. MR 15
1, 2, 3, and 4. Corresponding DNA bands in different experiments; 5. Female-specific bands
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M3 M4 Hfl Hf2 Hf3 Hf4 Hml Hm2 Hm3 Hm4 Hal Ha2 Ha3 Ha4

F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 M1 M2 M3 M4 M5 M6 M7 yS MOMI10 H1 H2 H3 H4 HS5S H6 H7 H8 H9 HIO

E33MS51

H8 H9 H10

hE38M58

71| ) F3 F4 Ml M2 M3 M4 Hfl Hf2 Hf3 Hf4 Hml Hm2 Hm3 Hm4 Hal Ha2 Ha3 Ha4

E39M60

Fl1 B2 F3 F4 Ml M2 M3 M4 Hfl Hf2 Hf3 Hf4 Hml Hm2 Hm3 Hm4 Hal Ha2 Ha3 Ha4

E39M48

Kl 4 55109345
Fig.4 The amplified results of three sex types P. yseeoensis of primer-combinations EgMa, E33M51,
E38M58, E39M60 and E39M48
£ MEMERE SR h A ) AR A

f. Female-specific bands; h. Hermaphrodite-specific bands

P0G WA M O e PERY 2570, B39M48 §UHH— Il E39M48 TR MERE [Al (A b hg R SR SR, ROt il
FMETE R TR R 257 . EbMc ., EjMF, E38M58 Ml fl ] (A< L DI 2 DINA 55 0 A ARl A 0 A PO 10 22
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Screening the Sex-Related AFLP Molecular Markers in Patinopecten

yessoensis Based on the Genetic Linkage Map

ZHOU Liging', YANG Aiguo'”, LIU Zhihong', WANG Qingyin', WU Biao',
SUN Xiujun', ZHENG Libing’, ZHENG Yanxin’

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture,
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071;
2. College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai 201306)

Abstract

Patinopecten yessoensis is one of the most important germplasm resources in scallop breeding

in north coast of China. It has male, female and hermaphrodite phenotypes. A rising hermaphroditism

percentage in cultured populations was observed in gonochorism P. yessoensis. The previous studies

indicated that hermaphroditisms were intermediate states of sex-reversal, and that the development of

gonad was simultaneous in some hermaphroditic scallops. The hemaphroditisms could provide useful

materials for inbred line construction and genetic improvement of scallop. AFLP (amplified fragment

length polymorphism) markers have been used to construct the genetic linkage maps in the scallop P

yessoensis by several research groups since 2009. The sex-related AFLP molecular markers were utilized

to screen female, male and hermaphrodite P. yessoensis from samples that were collected from March to

May, 2011-2013. Eighteen AFLP primer-combinations were chosen to screen sex-related bands and 8

primer-combinations were sex-specific markers. Three of eight markers (EbMc, EjMf and EiMk) had a

good repeatability. Hermaphrodite-specific bands were found in four primer-combinations and female-

specific bands were detected in five primer-combinations. The present results indicate that the method of

sex-related molecular markers screening based on the highly dense genetic linkage map was practical and

feasible, and that the hermaphrodism is probably an independent group since the sex-related molecular

markers in hermaphrodite genomic DNA were apparently different from those of the female and male.

The method of sex-related markers screening and the sex-related bands screened may contribute to the

efficiency improvement of sex control and breeding, and help to identify the hermaphrodite and then

induce the female- and male-gametes to mature synchronously to construct self-bred-lines.
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