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SHuE Rl P B . PRBEIE R R T IR B MM FL
&3 DL, BT 4038 30 min J5 43 33 A BEH 1 k% K
ROBEAR P, E =05 E B % 1.0 x10° ind/mL,
RIS T, 82 1.0 x 107 ind/
mL, BHRERESD ik, SRR RE N
1 500 wW/cm® B4R T HE 5T 60 s, IR SR RS
YL BV A BRA 50 mL AL RS TR R BeR e,
B EBRH RS 5 3R B 2 200 mL (HAXJ %
$) . G T WERRIAL A 2 20% ZAE I HE H
B —HR AR, JEhn 6-DMAP £:% (10 mg/mL)1. 2
mL, ff HA AR EXT 60 pg/mL, FrE2ib 3
25 min, ZJ5HH 500 H AU, vEoN 2 ~3 X,
BAZBA 200 mL R KH B 4k g2 3 55 .
ERGBETZHBY HE, LK CBEREE T
-20 TR, FNARIRET -80 CHME
TKFE N o
1.2 EFEZ DNA f12m

FNAER A DNA EBIRE =B 2 F 5=
RESCIIE FE ) BRI F BBk 3, B4y 100 mg B
FeLE T Eppendorf & H, A 475 pL FHHAE
¥ (TE 223, pH 8.0) , & T B8, I A 25
wL 10% SDS % 5 wL 20 mg/mL & 8 K,55 C
KA 3 h ZEWE BN BUH A, A%
PR AES 500 pL,%2$% 10 min,12 000 r/min B
L 10 min, B IEW; B0 A SR &
5 (1:1) E 531725 R 1 5 mol/L NaCl
A FERFRYS ToK S BRUINE; 70% 2Rk B
WG X T, TE(pH 8.0) %%, B - 20 T TR,
B4 DNA BY4RIS B X 2% Y oy sk
T HESE— T HEL K PCR EHEAMA 15
pL MBMER T 55 CHEBHRES h A4, HFET
95 CF 10 min LAKVEE HE K, REUSH DNA
i 1.5% W3R WE B LTk 22 B8, EB Jufa,, S 4)
BERE R R DNA [ 52 B, B R & 8 0 8
WE, &5 TE B 50 wg/mL 4R DNA,
1.3 S|¥iFEREREEAZ

FIFATFLRS I DNA BAR Pi4k 11 X4 5 FL J§
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. FEUCERE I, XA FL e DR A K 4 i

AR RR FI D 3605 9. PRI EE HH HE RS 9
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Tab.1 Sequence,linkage group and specific annealing temperature of cross-species microsatellite primers

fL BlFFI(S" -3") Bl K FFF BARECT) GenBank &35
locus primer sequence(5’ -3") core sequence annealing temperature GenBank accession
F: CAACTTCGTCAGACAAATG Ay (CA),Aq
CFMSP002 49 AY682108
R:GTAAAAGAACCCAAACACC (CAAA),
F: CGACTCTGCCCCTAGTGTCTTC
CFMSP003 (AGC), 52 AY682109
R: AACAAGGGTACTTCACGGTCGG
F:CAGAGAGCCGGACTATTTC
ucdCgi24

R:GCTCTTTGACACTATGCCGA

E:FERF ¥R RA3IH

Notes : F. Forward primer; R. Reverse primer

A00bhp

GOhp e

EH1 #HorERRIESIHY EaRkEiE
a. MFLIR MU BHATE (LR uedCi24 B GRS ;b. KA FRHATERLR CFMSPO03 WY 3 i
Fig.1 Electrophoresis patterns of cross-species amplification of microsatellite
loci amplified by primers ucdCgi24 and CFMSP003
a. Electrophoresis patterns of microsatellite locus amplified by primers ucdCgi24 in the Chlamys farreri; b. Electrophoresis patterns of

microsatellite locus amplified by primers CFMSPO03 in the Crassostrea gigas

2.2 HEREEFERERKRE

FIFR LR 3 X8 LR 5| Yrxd i & T 440
W RHEARP A DNA #17 PCR 3738, =¥ 7E
6% F) 78 A 3R DR A IR A B P 0 B, R RAR e 5
HREW TR 3 MM T ESI YT LI KA
W5 AFLAE DL DL R R B SR AR 2 3=,
BABRREREHK B R, BAELAZERY

xRk, MR ETRNTE 3 MEA_EHH—E L
Bz aE, BHR D FIN 35% \40% \55% . B
X5 | e MER R A P BT RS R AR
MR ERIERBMELARINE 2, B EEE
i B RERRIRE S, 15 B R &R MR E/MKIK
Xy abiedo B2 NEEMT YT A
TR EY HEE,

R2 BRNIESYEEBRETRARTEUSMHN Y, LFX BEZEERERNERRNEAR
Tab.2 The individual number, genotype of parents and gynogenetic offsping

and the combination rate in the gynogenetic populations

LR MEH KA FHEE BARHEER MR T HEREE HEHR(%)
locus individual number  genotype of father  genotype of mother genotype of offsping combination rate
c/c(5) ¢/d(8)
ucdCgi24 20 a’b c/d 40
d7d(7)
b/b(6) b/c(11)
CFMSP003 20 a b/c 55
c/c(3)
a/a(5) a/b(7)
CFMSP002 20 c/d a’b 35
b/b(8)

T ES PR EE BN E

Notes ; the number in the parentheses are the genotype’ s number
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a: LK, uedCgi24 Iy 3B b Sl CFMSPO03 ™ S EHE p LA, m AR, 1 ~20 JRE B R T Mk

Fig.2 Demonstration of microsatellite loci amplified by two pairs of cross-species

primers in gynogenetic offspring and their parents

a. Electrophoresis pattern amplified by primer ucdCgi24 ; Electrophoresis patterns amplified by primer CFMSP003; p. father, m: mother,

1 -20. gynogenetic offspring
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BIFHRE R RKER R R TR R T K
T EZRISRIRIE, XK B G R YR
FREHTRE T AEE, FrRls R MKaLE
BT ERfLE IR R T e R BRI HE—
FmERE, UE A LESHE R TR,
EANTLHES NEMER R T B2, B R xR 5
RGO B A MBERBE R T R
BARERE R AR AR A | v RS I H AR
G FRB A GISH %" HR | 7] DA 7 Je a4k F
SR RER A TR IR, (BA R E B R
RERMAL ., MEPEZFIRCEARBA GG
5. 28R St B IA, RETBRE ST
BB FIRCEARTRZ —. BRAMTEES
TR AR AR R R T R AT
K, TUEERE BIESE R REEKREEL,
R e NEEA BXAREE R T TEHE
FARE plinxEEs" M RN TEFDE
TR BUESE T BTG RLL AR AR\ THER R
BE RE—EFR; THE" 5 A TS Tt
( Paralichthys olivace) S JRMER: & B BAERIEIT T34
PR, IEEHB R 2B Z A E W B AL
T HAMFERE, 7E RS RE A B R
ETEA—EZ G RINES,

R EE S FrrcSA FREZ AT BR
TR, FEBRIAR LB AR TE 5
Fhoid LR ERTI Y RE, BERARERE
B TR EENEFIEYMELEEPRA
GRepte, NEEIRI R I DE S R FHIE
GURY N, EEYPTR S, EAFZHFEEXT

AR B YR LR Y3t 1T T Bt
U8 Kk sh Y b A 6 7 T R IR, 0
Wang %'/ 78 32 St K AL SRR P 2SI 9
TEvE 13 35| 9 W LLAE = A WL ( Hyriopsis
cumingii) {9 B B 4H v 9 16 1 4 Sk &R HF, Kim
U207 ) FH 4T KBRS F ( Oncorhynchus nerka ) 5
PEFIYE 4 J& 10 FpeERA PR &Y,
ABRA 11 X351 E AT 10 XA 1% T
5T A AL B RS TR Y
e, 45 RR 3 XS T LGB A O HRIE
RS, EHTARR DR AT SRR
e, AR, BRIIY L FTERTI WK
14.29% , BRARBME. EWE" Bt L5
REWGERDN, BE UMD EILRTI Y —K
MR, PRI T Wiy B XERE R T %%
RFRLIEH o WYL e 32l BB
TAFRR, HRG X ARET W RER &I | W3 A
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3 X AT YxgFifL s WM R T 5 At
frgfe g REN, ERNERLEXE T&
R, BBXARZEREB A IESE T AR ERTLE
MR R T 75T H XL R T R e R TE 2
FEHBIIN . ERIPBTHIELERR TN
FH R R YONR BB KT BRAEEAF
ST MR AR, JF il LRI SR
T XA Sl A ek R R AR Y
BHESHEEMMAE S, WEEREE™ kg
S RPN Y, R T R E
BETHTFHNAT. AR EEAEHEFER
KT ZHER BB, R REEE
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AT ESMBRT SRR A EERE
TR BRSPS RE IR B 28 AR R B HE B on B
SERU o B A0 AR A SN IR 58 AR AR HE
W ERAS R S iR () MEX R, il 55—
WA 57 ZMARASHIFR R B (BR3) XK T o
Hit b, FRMER & T A BTA B 5 B AT
REAH, T RME LT BT FERERES
—RBE RN RE T R BEHMER RS
. AP HE KRBT ERMRRSRER, &
BAFFBIY 22 ARET,3 N EA Ry A
A R A SRR 50 3 R 12.9.13, RI%
B 8 MM TR BRI I MR R A
RSt e, IR R T AT
AR BN 2EREE A, TR K B A%
RRBIR A 2T A B MR ERBHER
RE _fEWRIZRE B v LURDR R B 5 &
“REARY, AT ERELREESE
{6 . # K, Francescon %' 3§ i Bk #°
( Dicentrarchus labrax)6 MK TE BN R EHER N
40% ~ 94% , Li %% 8 T 51 AL MM
( Haliotis discus hannai) £ 9 ME B E B FHE
HEN10% ~60% , AR PHMEEZLZTENR
3N TEREN R EHRI I 40% 55%
M35% . FAE" U 0wk s &S AR
HRBHRFRBL MEERIAIRAEENT
BEARMNSELAZBMBES REEH. R
HEFEERFBLA SN EEENSELZ
MRS R R AR H SR L H R TTREEE
BABIR PR AT ERERNEEEHENR
H, BWEHRKRT 5EREE BRI RE
[ Rt , X R B S B ME A K B W LU RO A AL
B AE, W LRI R A8, BB R
FifLrs WA R A RTFBZ—.
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Microsatellite analysis of gynogenetic diploids induced by
heterologous sperm in Chlamys farreri

WU Biao, YANG Ai-guo, WANG Qing-yin, LIU Zhi-hong, ZHOU Li-qging
(Key Laboratory for Sustainable Utilization of Marine Fisheries Resources, Ministry of Agriculture, Yellow Sea Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071)

Abstract ; The Zhikong scallop Chlamys farreri plays an important role in the shellfish breeding in the north
of China and the gynogenesis in this scallop has developed rapidly in recent years. In this study, the meiotic
division of the eggs of C. farreri was activated by ultraviolet ( UV )-irradiated heterogenous sperms of
Pacific oyster Crassostrea gigas and the gynogenetic diploids were induced by blocking extrusion of the
second polar body from fertilized eggs with 6-dimethylaminopurine (6-DMAP). To assess homogeneity and
isogenedity between the progeny and their parents, microsatellite technique were used. Then 3 pairs of
common microsatellite primers to be used for genetic analysis of offspring were screened from 21 pairs of
microsatellite primers among which 11 pairs were indentified in C. farreri and 10 pairs in C. gigas by
optimizing the condition of polymerase chain reaction (PCR). Under the optimal condition, PCR was
performed for analyzing the genetic character of the gynogenetic offspring. It was found that the 3 loci could
amplify clear fragments in these offspring. The results of genetic analysis showed that the gene of offspring
without gene contamination of male parent C. gigas was completely inherited from female parent C. farreri.
Microsatellite locus and centromere recombined at the 3 polymorphic loci and the recombination rates were
40% , 55% , and 35% , respectively. This study confirmed that it was feasible to achieve diploid
gynogenetic progeny of C. farreri by heterologous sperm’ s inducement while it was difficult to get an
absolute homozygotic population once in manner of suppression of the meiosis- I , because there was high
heterozygosity in the first meiogynogenetic generation owing to crossover between the homologous
chromosome during the meiosis-1.

Key words ; Chlamys farreri; heterologous sperm; gynogenesis; microsatellite



