EARES AL
200841 H

Hh G R

Journal of Fishery Sciences of China

Vol.15 No.l
January 2008
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HRB VL EEE L &L AWE

(L. R B e ol 38 R T 455 SR ) B TR SR R =, h UK P R 22 TS B 30K P B30, (LR B 8 266071 2. ILTE

e sh Rk oA B 30T AN 121001)

TE: RAFEREN S 2B UM T 2SR ILE I (Chlamys farrer)) MBS HMZRERRANKXZAZ BG4
NEMZREERR A RKFR B % 30 M BEE ZF AL 40 ANAMREEAT T8 A& 28 540 07, b 3oy 3ofg 4 o3
Mz KT EARRAE AT TR, mikegs RERW, 530 LESIWER MR RE RE 25 2R E MR
Bineta e B A MY HAE RN T SR E KR TE AR I AR EE ], R TR R R E AR, HE
%R BHTEIEEE SR B2 R EE ARG RN S 2GR R T A5
7 a4, B R RINAE BT A B S 434l & 1M, 78 CFMSP007, CEMSP075. CEMSMO009, CFMSM014 F1 CEMSM020
A7 5. 228 F AR5 Bk 0.340 0, 0.361 1, 0.488 4, 0.4750 F10.750 0. “F3Ze & F L5l 4y 0482 9. FFFT 4 R Bon. FifL
NG 25 RIERRE SR REE F . Ik F IS RIE R 100%, 5 23R R F S —ARRIWT sER A&
WHIAT — OB R BRI ST A R O MR B R T R AR E A S, L5 RIS F R

Bm. [ FEAFERZ.2008.15(1): 55-62]

KEERE: ML I MEAE: A, aidt
RESZS: Q959.215 XERERIRAD: A

NLESHEZAKRE 2T AR LEE
W AR TR R, SIEE T 2R,
P T o 0 AR A R B B — R R A A R
g EAR NG . TUSHER R B 7T 50 A i o 4 1)
% & B (Meiotic-G2N) FlIF 2 4y MBI ML K B
(Mitotic-G2N) PHFRE A, H rhidi 8 o 3 B R 56
e, Ba it 2RI K E A TR LA
PEEL I B A 2240 A Tl P2 — ik
BREY, ATAE A PR AR Al AR, T A
Wk B AT DA A se e e 1. s R R T B
i EFBEILTELE FA 58 R 48 R 35 5%,
DL R b 7R B TC S IR AR AT I A e 58 Y 56 4
SRR EAEJLEN ST LA P Bk, A e
KRB THRIEREmBIAIET VLR AMEAESE 5

% T K DNA #7112 (Microsatellite DNA mark-
ers) H TR AmEZEN ENATEEFE. M
B A S5RF A5, °TH TR R R 75 5 R R

WeHE B H#A - 2007-04-26; 11T HHH: 2007-09-06.

XEHHRS: 1005-8737-(2008)01-0055-08

BREREGA X HEREL LS BEARMEER
JEPE, B0 R B DNA FRac 3 5 I A& iy st Al L
RERE N FHERZ R 8 5 A& . 1458
1k, AT T 2 DNA brid AR N T K4 b
(Crassostrea gigas) ™'\ 4 €0 %% i (Haliotis discuss
hannai) "™ 5 UK R85y S ERZ % B R AT 5T
R DB 25y MM R E ARGt 1
W FUEAY PR T 40 Bk &5 (Dicentrarchus labrax) B 4k
WL (Clarias gariepinus)'®F 8% (Paralichthys oli-
vaceu) - St SR IBFA A, 78 DU IR SR WX Ty TH
RIIRIE . A5 AT T2 DNA brid SRt 740
FlAT LA UL (Chlamys farreri) 55— R SRR R
22 5y SAMERZ R B ARG ORI R B AR HE B K
IREL 7 RMERZ R B G R0 22 5, FERTPRFR
RN R B AR Ei A T TR, DL 4
JEHEAT AL TUMERZ R B 155 AR I AL S5t G
B R O B AR 2R AR
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56 O K R #15%
1 HRSTE R BMER R B (LUK Meiotic-A) 47
11 HELE U B R RS FOPRIRP AL (. PR Mitotic-A); 527 B 1

R RTBAL 55 B R L (DL M-

NTLTHESHILAE W R E 98 T 2006
5 AEF B E WK R A w 3T, PRk iRk
A v A A L A DUE RE SR DL % 8 L, B T 4ab 3 &y
30 min, K 8 H e U173 ) N % Ak R i K A
PR 1 8 FURE DL9) BTN B I i i /K 1Y
BEM T, AR 1 R, il bRt LARIRE . firok
DU53 30 7 GRS 5 BEAT B X A G S . SR
e A ) U PR T 5 A R B S0 s (R R
JEZ: 800 pW/em®) &5, 5 R EZRG. H3Z KGO8 4 Ok 3
M, LA AR AL 2 A RSO R M
35~40 min J5,7E 60 ng/mL 6-DMAP (6- — 1 F = Ak
NS ) FRRREEALER 15 min, SRTFUEL > R K B
TG R BB 3 HZ RS IR 2 K 65~70 min )5, 7E
60 pg/mL 6-DMAP th 72240 B 20 min, 3845H 227
MR E —MEERE R
1.2 HREREMENGHRNT S

B DUA 2L, B T s [ S 57 T
RIRIKFE (-80 °C ) fRAF. MERZ KRB HMIERE &
o A R g R (2R EL 31, KL
EE g m e =+ 4 CRAZ®H. MBTkis 8
AFEL B TUMERZ R B 2% 2 v i 0k &)y e ] e 20 R B
GFH 2 ANEEAT SR, Ay Rl i 4L AR A B AR

otic-B) H 29y RMEZ R H 4 ( LL T Mitotic-B) .
F K ZEE R AE AR 4 A TE NG Bk /L )5
UL AR TE3E A B, B TGS T, A 10ul
(17 W 25 L B AN 4 BB N 0.2 mL ) PCR & 4 .
BR PCRE, ANE N RAAF— 14 dH. ZRAM
B [k 8 5> R 42 5y FMERZ R B 4% PREL 30 A
4y L0 A 25 PR 40 A 4h REATZE I 4H DNA 2
By f2 PCR 1.
1.3 EFEHADNAKIRE

SRARKEIRI 4] DNA FILE MR R B X A%
i DNA fREZ IR 44 ¥ Ik,
1.3 PCRIR K Hik

5% R B 51K PCR SN 1K F L Y 2 #
2 W Zhan 5 " [ 77 . 5 0P CE R 51 F
GenBank M5« EE )75 KR 7B KB AR 1.
SN FEF T Master cycler grandient 5331 A PCR 1%
(Eppendorf A7) ) FaiAT. $ 354 1.5% 1
TR B b AT TR I, AR S T 6 %6 AR
ZE S5 B e B e S 300V # s 34T HRL Wk 70 1, LYK
fE PR PLF 4, Gel-Pro Analyzer 4.5 Bt 50 #r 44
SATHIKE R

F1 SUFIIMEFRIRE

Tab.1 Sequence, linkage group and specific annealing temperature of microsatellite primers

7 4 Locus sMFH (57 -3 ) HEIT BKEE /T GenBank
- Primer sequence (5" -3' ) Repeat motif Annealing temperature  assession No.

CFMSP007 F: CTGACAACCTGGTCAAAC (CA) 50 AY 682116
R: GCGTTATCACAAGGAGAC

CFMSP075 F: GAGAAAGACTTCGTTCGTCG (AC),CT 54 DQ022568
R: GGGACTTTCGTTTGGTACAGC (AC),

CFMSMO009 F: GTAGTCACATGATGACATAGAG (AG) ,G(AG); 56 DQ104704
R: CACAACTCCGTCAATCATTCTC . (AC)

CFMSMO014 F: CATCTGATATGGCAGCTGATAC (AG) ... (AG) 4 60 DQ104705
R: GAACTAACGAGGAGACAACTG

CFMSM020 F: CAAAGGCATTTGTAGGAAGGC {CAQ) 62 DQ104709

R: ACGGCACTTCGTTGATTAAC
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14 SHAE

HRHIEARAFY SSR B, DAHEVE 5 4 i F 0 12
Wb ac , ehHERZ A H R AT S . MR T
FEORR LA SR BRI P
% DNA J BoAE iz e o B — A S5 2 R R AR 22,
FEFAAE P B —4% DNA A, B Al
PRI 2 4 DNA A, oA 2 Yo W T MERZ
REFRRER - F 2 S Z HREHZE (Recombi-

nation rate, R) "' ;

SER - 44 5 2 I L
RN

=— — X 100%
B ’

2 ERESH

2.1 WRREEELEESH

PCR #3845 R B IR 5555 435l 4% H 7% o
() 36 A 22 5 4% i, H 1 51 4 CFMSP009 £l CFM-
SPO14 § i 5 o 1. ZFAAFBHRRRALES
AL FUVERAETE 8 ANMREA 55 A B[R], & 4P BEAAR
A XS G WS SR R . B 5 | W X T 4 Fn
WERZ I B B g 3 = AR B ACBEAR T
5 R B Rt R AH IS AR R AZ R B A ) 25 (R 20 AL
%2,

Z LR AT TR B, 6 BT g i A 1k
WA AT AE XA IS5 A R [, 3R AR T84 4 o %

ORRILORNTE B 2B S I ]IS

EAMIR, MR B AP AP 7E R IME. KR
A BE Ry MR R G EARTE 5 A A
W R TR, 300 A TAUHA 200 ME THEZRE
AR R IR S ER MZREBFEN
66.7%; ZK 7 B 03 24 R R E 4 300
NFRPFE 21 AN E T MR KB AR MK E
FHEH 703%. 2 HVFHEFEFHINFEN 685% .
22 EXEEMAHITFIE

KL DUEY 5 6 B 519, XA A Fl
B BT Z S LS, G RO SRA AR BE S
AL SRR Fe b, FEAREE I B W3k 2,
23 BEBNHESE4EERATFERNEEH
T

22 Ky, 7F Mitotic-A FI Mitotic-B [ T 4 % &
HEIEMEZR B MR R R EG T U T A
MR E TR AAEET (KF2,5K3).

5 AN B A R A AL R E A
T 04 T A6 AN A, Meiotic-A 78 5 AN i3
R A 245 (H 2), Meiotic-B B £ f7 /5 CF
MSMO020 4= 5 A 24 & 1, 7EH R 4 AN A3 45
Fefr. A CFMSP020 24 & LB B 5 A 0.750 0.
£ A CFMSP007. CFMSP075. CFMSM009. CF
MSMO14 2% & 1t #5 /N T 0.5, 53 79 4 0.340 0,
0.361 1, 0.488 4., 0.4750, 5 M7 HHEFH G T I
154 0.4829 (% 4) .

16 MW
250 bp

“ 100 bp

g 250 bp

s 100 bp

1 514 CFMSP009 (a) Fl CFMSPO014 (b) 7EHIFLA MR A A GRE S RER R E BB LY RERRE G

oo g 0 T2 L

M HEEA, P A, 1~4 VKIE A IEH — 40 R, 5~10 VKB A0 B R B M, 11~16 WKE R A 225 RIER KR

HAME .

Fig.l1 Microsatellite locus amplified by CFMSP009 (a) and CFMSPO014 (b) primer pairs in Chlamys farreri control prog-

eny, meiogynogenetic progeny and mitogynogenetic progeny

M: Female. P: Male. 1-4: Normal diploids. 5-10: Meiogynogenetic diploids. 11-16: Mitogynogenetic diploids.
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x2 BMIDEMRENFLEEZZ T AN RAFRRAERERR LR
Tab.2 Genotypic proportions in Chlamys farreri gynogenetic and control progeny at microsatellite loci
FHEM S R XPRRZE AR AR BAUSRIEE T AR F R AR Y
FEKIAT 5 p - " 13_ ti Genotypes of Genotypes of Genotypes of
Family and locus arental genotypes control progeny meiogynogenetic progeny mitogynogenetic progeny
A
CFMSP007 2 203/211 203/203 8 203/203 10 203/203 8
J 203/208 203/208 10 211/211 12 211/211 13
211/203 10 203/211 8 203/208 4
211/208 12 203/211 5
CFMSPO75 2 125/153 125/128 6 125/125 4 125/125 11
J 128/163 125/163 11 153/153 5 153/153 12
153/128 14 125/153 6 125/128 4
153/163 7 125/163 10 153/163 3
153/128 5
CFMSP009 2 142/150 142/145 19 142/142 3 142/142 10
J 145/145 150/145 21 150/150 9 150/150 13
142/150 5 142/145 5
142/145 7 150/145 2
150/145 6
CFMSP014 2 229/251 229/194 10 229/229 7 229/229 10
a 194/220 229/220 7 251/251 5 251/251 5
251/194 12 229/251 8 229/194 6
251/220 11 229/194 6 251/220 4
251/194 4 229/220 5
CFMSM020 2 161/163 161/185 12 161/161 5 161/161 8
a 185/187 161/187 6 163/163 4 163/163 12
163/185 12 161/163 7 161/187 4
163/187 10 161/185 8 161/185 6
163/187 6
B
CFMSP007 2 197/211 197/183 9 197/197 5 197/197 9
d 183/203  197/203 13 211/211 6 211/211 10
211/183 10 197/211 9 197/203 3
211/203 8 211/203 10 197/183 2
211/203 6
CFMSPO75 2 155/164 155/128 15 155/155 6 155/155 9
J 128/177 155/177 8 164/164 8 164/164 11
164/128 5 155/164 7 155/177 2
164/177 12 155/128 8 155/128 5
155/177 1 164/128 1
164/177 2
CFMSP009 2 127/155 127/143 23 127/127 5 127/127 12
J 143/143 155/143 17 155/155 9 155/155 11
127/155 12 155/143 4
127/143 4 127/143 3
CFMSP014 2 210/236 210/199 14 210/210 5 210/210 12
a 199/222 210/222 8 263/236 4 263/236 9
236/199 12 210/236 11 210/222 1
236/222 6 210/199 4 210/199 3
236/222 6 236/222 5
CFMSM020 2 172/178 169/178 23 172/172 8 172/172 12
J 169/169 172/169 17 178/178 6 178/178 9
172/178 6 172/169 5
172/169 7 178/169 4
178/169 3

AR B B S I R A A MR A T 4R R L IE R SR A

Note: Genotypes of normal fertilized eggs in gynogenetic groups were marked in bold.
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1 BRGES: MR AL MR & ka1t 59
1 2 3 5 @ 7 N il 15 16 17 18 19 20 MW
—_— - - —
(a)
. 250bp
(b)
2 5|4 CFMSPO075 1F Mitotic-A. Meiotic-A (a) Fl1 Mitotic-B, Meiotic-B (b) #5444 w47 18 1) B jik B 1%
MW: 53 F 5 M: BEA: 110 B3 BIER KB H R ALK R B 11-20: B HBEREHE R R A KR B.
Fig.2 PCR amplification of partial individuals in Mitotic-A, Meiotic-A (a) and Mitotic-B, Meiotic-B (b) amplified with
microsatellite primer CFMSP075
MW: Molecular weight: M: Mother; 1-10: Mitotic-A. Mitotic-B; 11-20: Meiotic-A, Meiotic-B.
R3 BFLHABZEE_EHRES MR LNERERFEEFLILG
Tab.3 Genotypes and heterozygotes proportion at 5 loci in mitogynogenetic diploid
. - . REARFE R A HER R E A5 REE B Gynogenetic diploid genotype  Zu A L 45
£ & Locus K % Family
Maternal genotype AA AB BB R

CFMSP007 Mitotic-A 203/211 0.5333 0.000 0 0.466 7 0
Mitotic-B 197/211 0.400 0 0.000 0 0.600 0

CFMSPO75 Mitotic-A 125/153 0.500 0 0.000 0 0.500 0 0
Mitotic-B 155/164 1.000 0 0.000 0 0.000 0

CFMSM009 Mitotic-A 142/150 0.666 7 0.000 0 03333 0
Mitotic-B 127/155 0.5556 0.000 0 0.444 4

CFMSM014 Mitotic-A 229/251 0.5714 0.000 0 0.428 6 0
Mitotic-B 210/236 0.000 0 0.000 0 1.000 0

CFMSM020 Mitotic-A 161/163 0.428 6 0.000 0 0.571 4 0
Mitotic-B 172/178 0.5455 0.000 0 0.454 5

¥: AA.BB B ERERL NS, AB Fona AR 2

Note: AA and BB indicate homozygous genotypes; AB indicates heterozygous genotypes.
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R4 BESHBEZELET _BERES M ENERRRRESFILG
Tab.4 Ggenotypes and heterozygotes proportion at 5 loci in meiogynogenetic diploid
(A & FEACL R Wi R B — & AHEEI B Gynogenetic diploid genotype  gua 7 by )
Locus Family Maternal genotype AA AB BB R
CFMSP007 Meiotic-A 203/211 0.3333 0.266 7 0.4000 0.340 0
Meiotic-B 197/211 0.2500 0.450 0 0.3000
CFMSPO75 Meiotic-A 125/153 0.266 7 0.400 0 03333 0.3611
Meiotic-B 155/164 0.2857 0.3333 03810
CFMSM009 Meiotic-A 142/150 0.176 5 0.529 4 02941 0.488 4
Meiotic-B 127/155 0.1923 0.461 5 0.346 2
CFMSMO014 Meiotic-A 229/251 0.3500 0.400 0 02500 0.4750
Meiotic-B 210/236 0.2500 0.5500 0.2000
CFMSM020 Meiotic-A 161/163 03125 0.4375 02500 0.750 0
Meiotic-B 172/178 0.000 0 1.000 0 0.000 0

¥: AA.BB R ERERL NS, AB HRENEBHEE LS .

Note: AA and BB indicate homozygous genotypes; AB indicates heterozygous genotypes.

3 it

N LHESALE TR g BT, A
CRLRE 18t A5 1) o 2R 3 ANAY) S, BUME 50 - e DL 1R 22
Lisfe, KA DB MERZ R B B SR — P
o ABEEfESE 1 R IR R T LA R
B HACAHM F IR DNA §3877, RHMEZ K E
YA TR BEEE N T MESE BB T Li 25 DY
5 5 BB [ Hbrad, i A S T AR g A T
MZRE R AR, AT LR RS 55
f&. KREFFTH 5 65 B2 594 Mitotic-A. Mei-
otic-A . Mitotic-B Fll Meiotic-B it 1T 4 #7, 45 R &
TR B HR BT IEH AR H 5 AR B R R
DNA 58577, Mtz K 8 3753 i 4 68.5%.
AHFFT R4 R R T B bR 7w DU T
12K B W AT » & —Fh R 2 B

IRy FMEAZ R B R A H I A & I 5 3% B O
A AR IR — IR o R AR [RIUE G a4k 2 (B R AR
TRES AT A, DR, oy MR B E A
PR 2% &7 P AT DL R s AT 05 5 3 2 R Y
B, 0 TR MEARZ R 8 B 5L A & 4 R i
th, 4 2 AR 00 R, Guo 2 M R ST R L
MEAZ B F G 1 ) T R 7 5 P A R
74% . Li % PRI 8 A DA A MER R B K
HAGHT AN BRI P EH SN 72%. Li % 9 F)
R B FR s b MR K8 14 S0 AT 4 T
RILET R 9 Aok T3 B A7 55 48 A [ 10 S 56 20 R 4

RAET EM, I EMRN 22% . AT EIN
HiFLER UL S AN B S R T B R )y 0.482 9,
SR T B VR EL R e E R

Y 22 S 2 i D6 AT B BT RIS A A
[7] , E Y B 5 S I, A 30T Sl o ok e £ B AR AT LI
DI, T B R A AT e, A1 2 UL, A S AR 1 X
DI F 07 2R B % 1 T BB AR AR [ E
et R (KRR, A I R A 22 kAT I AT RE
Fht ok . Purdom"™ 3§ AT IR B £, Z &
F B L 4B R 1T 3 66.7%.  ASHIF 5T BT 45 3 i 4% 7L
B LS AN R RAL TP B R 0.4829, /T
66.7%, F& I BA BT e B2 I L6 7 J5 AR AT g7 et
WU, 5y 2 A T, RAEFE AR LD,
SSoF K 25 0 Y 3 o e A SR AT SR AT ST

MEA% R F S AR A ) R T ERYE T AL,
D] 7= AR SR R Al P AR, B R
2 5 MR R B AT A R L DR 4l & 2 AT 1k 3
100 %, T AL 4 SR R B HBEIRTS S v 4l s —
k. RIEREE 7R 8 AN B2 o7 1 0 I 6 A%
RE MG F RGBT RN, H 225 4
Mk E AR R BT A R AL S A G, Wt
MM R SRR AR E S, BAREIN
FEFT L B AR Al B (AN, P 2 & 7 HL oA
0.822 4, Taniguchi % " YERF 57 & (s 4 BURG
2 MR R AR R I BRI (038 £ AR R
FaHh, IR MMERZ R B RS I A T HL
R, A2 HRMZREE e RAHRIAE
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MG, BUFFEE R BN, BE M2 K G A5
15 5 LSRG T A 0482 9, F 22 0 %
WERZ R B G A4S,

MATFFLEE R TT LR H, 0056 AR HE B S
AL R R E i, BT RAREMEA
A EAESGHTHERE AR BRaMEY
FAFH G BEARE AT = B Rt A% [ B, AT DLE R
PR E R R a0 RS RS 20K F 100%, A
2 MR E AR — AR SE I AL, i
AT— RIRHUERZ R B BN AT AR
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Assessment of homozygosity in gynogenetic diploid using microsatellite markers
in scallop, Chlamys farreri

YANG Feng-ying"?, YANG Ai-guo', LIU Zhi-hong', ZHOU Li-qing'

(1.Key Laboratory for Sustainable Utilization of Marine Fisheries Resources, Yellow Sea Fisheries Research Institute, Chinese
Academy of Fishery Sciences. Qingdao 266071, China; 2. Collage of Animal Science and Technology. Liaoning Medical Univer-
sity, Jinzhou 121001, China)

Abstract: We used the genotyping data of five microsatellite loci to check the absence of any paternal contribution
to the gynogenetic offspring genome, to estimate the M-C recombination rate and to analyze the homozygous ra-
tio in the induced gynogenetic diploids. In this study, gynogenetic diploid Chlamys farreri were induced by inhib-
iting exclusion of the second polar body and by suppressing the first cleavage with 6-DMAP in eggs fertilized with
UV irradiated sperm. Five SSR heterozygous loci in Chlamys farreri were used to identify the homozygosity of 30
larvae in the gynogenetic families A and B, 40 larvae in their control groups and their parents. Electrophoretic pat-
terns showed that all the 5 pairs of microsatellite primers produced well-identifiable DNA fragments. The results
of the five microsatellite analyses revealed that the presence of male DNA in the two gynogenetic families indi-
cated they were derived from normal fertilization. 6-DMAP treatment produced 68.5% gynogenetic diploids. All
homozygosity in Mitotic-A and Mitotic-B had a high percentage of heterozygosity in Meiosis-A and Meiosis-B.
The rate of heterozygosity in meiogynogenetic progenies at the loci of CFMSP007, CFMSP075, CFMSMO009,
CFMSMO014 and CFMSM020 were 0.340 0, 0.361 1, 0.488 4, 0.475 0 and 0.750 0, respectively. The average het-
erozygous rate of the 5 loci was 0.482 9. The high proportion of heterozygosity for the 5 loci demonstrates that it
is not a practical method for producing homozygous inbred lines in the gynogenetic scallop produced by retention
of the second polar body, and treatments of suppressing the first cell division were more promising for this pur-
pose. In addition, microsatellite analysis is an effective method for the verification of gynogenesis because of their
codominant and highly polymorphic nature.[Journal of Fishery Sciences of China, 2008,15(1): 55-62]

Key words: Chlamys farreri; gynogenesis; microsatellite; homozygosity
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