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2. AR TR R T 352100)

BENTHREAELFARBBRATRNE S AGRERR AR EBHREAEEE FHRS
PR BAEREWHE —RNE TR 2AARAREZRERZ(GFL 1 GR) , & H#% T
ERRATER ARTIOANEAF LWL EE2LAREAPREEML T, £REF,
GF1 #1 GE2 % i # 17 & -7 # 40.0% Fn 17. 1% H A E % ME,GFL £ 8 ML & 30 M4
A FI R EREER(GDH) W 44E,H 20 & E A ;GR2 % 4 M & 30 MR
F,27 AN GDH2 N HRAZEXE, AT IAMNKRT BAVELRA T HALTRFRIA, &
BEARTR, TR, AXAFTETUF R HRARBERETAE £, 10 MFEF KR T LYC0026
#1 LYCO0053 #7384 GF2 # B 7 1:1(P <0.05) , £ £ #:iE 4 GDH ¥ W 4 B A & TR
WA M W, FFRE R LYC0002 #2 LYCO014 o B R F oM R, HARMET
AECRFREAENALIF S AN L ERCEGDH P WA B 50 B hAF AL RART
KA\ GDH 54 Z # AT RX B A EEMMEHREE T £4,

KW AEEFARBERAT IR
B S #S:Q953; S 917

jtﬁﬁ (PSeudOSCiaena CrOCea) %& @%Eﬁﬁ
BARKEGHER AR, Bl EL: 20 KRERMERE
AT E5E, A AN T B MR RL
WA, FERAAIHR S TR AEKBIRSE, ™H
BT FE RS R R, B REAR
REMIEETHEZREN, BEETRREE
YA RNARFR, EALXREETHNIREER
B, REAREMEZAETESKEREERSD
HBLFIE A L mE" W F R R ok
ARIE

ANT#ERFE R R T R ARG RERST
BENFRRE , A RHBEL TR AT N
F—KALH, NGB G EH A E LA
M & B W B % R ( gynogenetic doubled
haploid, GDH) , 7E—WK [F] R &K B WAl b
BT —RFERERE TR TUREHR,

15,45 H #A :2008-07-30 {&15] 5 #A :2008-11-13

MEKERIRAD A

XRIRBEE AR RNAUT B, AR
W%, BARET 20 ZRYOKAMARY , WiEgka
5 5T M % & ' B 55 AX L 5F 8% ( Paralichthys
olivaceus) * ') \EL# ( Pagrus major) ") F1RK I
( Dicentrarchus labrax) "™ %, AR XIEN AR IEE
FUHTREER A ER B, N2 BHEHELR
HARNINT#HS ™ £ FRERR T A, AN
PEGICHTRELEE, AT XERICE
GDH J5 I BIE L, D AR EAA R
BE R ERM,

1 MRSk
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PR WA AT, BB E M T R
2 4 EIRR T B TR F RO R A,
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R EBE SN PR e AT A TR K
2225 7 U BRI 7 vk P AMNR IR AT (K
) R FBERE, I FAAN TG 51 min( £
— IR URSLTF AR 1Y I 1] ) e LA B K FE AL 3L 08 e £ K
A, B %y 40 MPa, A0 3R ] 3 min ; B3 &
43 B B0 SRR FEEAL B o 5t R . RIS HIRI K
BARFA22+0.5) T, WECHENB. AT
(A B RRBMNSGT) BT AR IR
FEE. FARBESEEE T 95% RS b At B
DNA i, 7EfFaBEE 2 X, AR TEE.
AR B1EF 38 E MK E 2 F 95% 15 85 4
# B DNA i,

HITEALHBERETR, BURERFAIER
R,

RBEHE(%) = KB INE BV x100

SR (% ) =BT %Y R B IIEK x 100

VIR FBIER (%) = ERFaE/ 8MFa
# x100

1.2 E[FEZ DNA 2

R AR R B R A R EEE T
FEfERBAEN A DNA, R BT &2 N4 DNA it
FEEAMHERE , CUHB: 47 (1:1) iR —
W, HRPR SRS . FIBTARIEBER i Ik A
Il DNA # 5 BB, %513 636 B THHIIIE ODy,
{E, %€ DNA FJ¥RE
1.3 RIEHFICEEBSH

B 5L 39 X REAM T EIRICT PR RA
R BUHEAT 00T , NP1 T 10 X ZEEME SR A
e, SREEE THEAE R RSMERKGIY,
AT atrFap R REE, X 85| YR F5) KB X
BEMEL Fian. 519m ERETAY TEEA
RS ARAT S, KRR Prd kT
PCR /3% 28 {4 3 P 0 OE e 5 o vl 9k 5 4R 0% s 4%
AN A 4457 5 PR 4 R 2 R AR B/ UE X
29 A\B.C.D, Fx* MB"™ B A 2 I 7E M
BRB AT BERTHERE/REREER,

£1 0N KXEERMIEFICHEOFS . SFTIRBREE

Tab.1 Core sequences, annealing temperature and primer sequences

of 10 microsatellite DNA loci of large yellow croaker

. - 514%51(5'3") BIRE(T)  GenBunk B3RS
locus core‘sequence sequ(frllr::ltl;l F ;S '3") t:;;::;i acizrsli]z?lnr]fo.
e WP —
LYoo (16, B, CATTTAGCCAAGTICACTTCS 5 AvBas691
LYC0011 (TG) ; %zg%‘fg&?ggfgégig 55 EF372246
LYC0012 (AC), ; E‘Z%&A‘:‘éﬁé;g‘é‘“&% 55 EF372247
LYC0013 (GT) 4 ; xzc;%i‘ém‘éi?&f CT CAT 50 EF372248
oy UITEOET v oo oy
LYC0026 (AC)y R, CCATIGTTACAGTGAAGGAC 5 EF372261
LYC0053 (CA) 4 ; gg%‘éi‘é‘él‘égggiﬁ‘:gm 55 EU908080
LYC0109 (TG) 55 ; %gﬁTGTTCTTGCGTTCCTTCGTTCTT‘L\C%%TCG 61 EU022010
LYCO0114 (CA) g ; 2?22?88:22:8?:&?222 55 EU022015
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2.1 AREZEEESE

BXEE 33 h 2 A  fFABL . 2 KEZh
BEFEFNINFRRE R BARNF L T4 E
WRMFE 2 Fin, FEEZEERZR(GFL
GR2) B H A5 k%t R4 (GF1-C il GR2-C) &
BRYER, MEREZEETRRZNBLEH S
T HBMFERY, GFI-C WL ER
40.9% ,Tii GF1 4L 2 (LN 9. 2%; GF2-C HyiR4k
#h 28.6% , 1 GF2 {4 10. 8% , W~ BfE4k
RV T2 R B REREAIE,
FEMEZERESH, N YEM(E1-A), &K
FINRFERIE#E A BIRE,GFl 25 40% ,GF2 %
17.1% , IE#fFEINE 1-B iR, BREE, L
i, SREREHERX 5, K& GFL #£HKEYH

740 BIEFIRAT A, B ERE— BT K
& GF2 3LR164 2 746 BHIRFA, BT 15 d
Ja, 71 76 B, R RFazE KA S F mET Ik
R

R2 FAREELZENEETR MUEFEEE
Tab.2 The developmental rate, hatching rate and
normal rate of mitotic gynogenetic families

RE RER(%) WhR(%) EER%)
£ ; developmental hatching normal
Aty rate rate rate
GF1-C 99.3 40.9 0
GF1 93.4 9.2 40.0
GR2-C 98.3 28.6 0
GF2 86.5 10.8 17.1
1 :GF1-C 1 GR2-C Ay Fom EMZ A TR A CFL.GR2 K 845
et RA

Notes: GF1-C and GF2-C were the haploid control of gynogenesis
families respectively

Bl SEFEFSEHNFFE(A)NES ZEEFE(B)
Fig.1 Haploid larvae with typical syndrome (A) and normal diploid larvae just after hatching(B)

2.2 FREZEZEHERE

Xt 39 X LRG| AT LN ER, B
10 X35 | YA R FE Y 26 B 5 RS T 8%
B RAARAFMNER, KPP ERT GFl £ERR
LK 8 AN, BHT GR2 M ERICA 4 M (3R3),.
GF1 i) 30 BBIEAIE # BIWIRAT a4 b 72 i U
8 MriehL A _EHR H BACAR K SF A 2 H, T H
PR ER S 455 &, GDH [l 3% 100% ;5 /& 2
AFER—AL A B IR E R, T G2 B Il
30 BESERNOBFAT,H 2 BFAXFR
SRS (MSB, B 3) N RE T IEH 214
B4, 548 1 B(SL A 3)4 M D EA SAriE
A HER RSB AEAMER , HARAR, H
RUVEHBERNSHERAZEM LA K, B,
GF2 ¥ 7 90% M4}y GDH,

2.3 HIERCERNRBZRERERATHES
55%

M P EVRICAE GFL fl GF2 (&3 48
fBOLINEE 3 fin, GFL 3L 8 MRic iz £,30
BAFfitE 20 MEEA, £EMIE L, SRF
BV BB ARHANFMEE P, ha s
., BARMEANEMNEEEFRREEZLFT RSP
BB LA B R R EENTSE(P >0.05,
X K)o, GR2 Kl T 4 MRS &, 30 M5
B 2 SR ARZEEAMER 1 AR AHLH
A, IEH 27 4~ GDH, R8N 12 FEREA, &
AFHE7E GDH 4305, LYC0002 i1 LYC0012 {3/
SAVES RS 1:1,LYC0026 F1 LYC0053 £ &5
ME1:1(P < 0.05,3%3),

£ GF1 ?R/MZIKEP,LYCOOM F LYC0014
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FIMRICH D BERA 22— 3 R MrIC R FIT T X, REPME ZEE 3 Ak
HEEE—H, XRUXMMrEEeES. fl ZR(E4),
Fl DNAMAN T2 7 % 3% Bi-Mric i Bt ig DNA J7

%3 AIEAREEZERANIERFCE GDH FHSBRE Y R

Tab.3 Segregation and y”-test of microsatellite markers in two mito-gynogenetic families

JEE A R LA g JEAX offspring * X (df=1) P
locus family male female F/F S/S F/F:S/S=1:1 P value
LYC0002 Gl B/C A/D A/A(17) D/D(13) 0.53 0.467
G2 Cc/C A/B A/A(18) B/B(9) 3.00 0.083

LYC0004 Gl A/A A/B A/A(16) B/B(14) 0.13 0.718
LYC0011 Gl B/B A/B A/A(10) B/B(20) 3.33 0.068
LYC0012 G2 Cc/C A/B A/A(9) B/B(18) 3.00 0.083
LYC0013 Gl A/B BC B/B(14) CC(16) 0.13 0.718
LYC0014 Gl BC AD A/A(17) DD(13) 0.53 0.467
LYC0026 Gl BD AC A/A(16) CC(14) 0.13 0.718
G2 CD AB A/A(8) B/B(19) .48 0.034

LYC0053 G2 CcC AB A/A(T) B/B(20) 6.26 0.012
LYC0109 Gl AB CD C/C(18) DD(12) 1.2 0.273
LYC0114 Gl AB AB A/A(13) BB(17) 0.53 0.467

I+ BEPREFAREHEERR N EEGF A S 2ARKR AP TBRABHECER
Notes: In parentheses are given the numbers of individuals observed for each genotype; F and S were the fast and slow allele in the
electrophoresis patterns respectively

B2 X% GF1 % LYC0026 JEfr EH# DE4RIE @Y
Fig.2 The electrophoresis patterns of family GF1 at LYC0026 microsatellite locus

B3 K% GF2 7£ LYC0002 EEfr FRyH T E Bl
SL Y I§ A& A R T RGR R4 MSB 04468 &7
Fig.3 The electrophoresis patterns of family GF2 at LYC0002 microsatellite locus
SI. the individual with specific bands ;MSB ; male parent specific band
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LYC0014
LYCQ002

LYCOO14
LYCO002

LYCOO14
LYCOO02

LYCOO14
LYCao02

B4 7)F DNAMAN 3t LYC0002 5 LYC0014 By#% 0 Fr 50T L B9 45 R
Fig.4 Comparison of origin core sequences at LYC0002 and LYC0014 microsatellite loci with DNAMAN
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Rl M & B A R A R TS TS I 7
MAT , BRI H S — KA L NG Ak
Mg, AAREAERFERENTFEER, K&
et IR AL TR 47— B B AR R SR B
BAEREE A RE R LR B B SR TR AR IS
RBIFL, Mg iakamttEs, BAE
BIFANHESBERE, EEFANILEDLS
IREBCRBE 1 o B, 3T R 4R S iR L A
hE 5 AL A R IE B TR AT DR Pk & e X
TFRAL Y I Ok A Gt PR 2 A AL FHRICR ) 2
ehr. ABFST, KA H#EK BT RS Yk
SIS A %o HR 2, 100 % 9% A7-# 25 R HA 3 ) 2R
FEARGEAIE , T ER K AL B0 HI 55—k A L 3
J& , BIE ¥ AR 2 73] 40.0% (GFL)
M17.1% (GF2) , XEWR FHEEILLHE)T,
WY RBA R B —FH, B KEL
B, P T Yk A g

Wi R B T LGE I R EE %
&, HEEHERRERATEBARBRE, FER
R FBREFRCHTREEE., FRERRT R
& LA 2 MR —RESBARBRE, WASE
RAFEHE; — R NEEEMYEREE L4 5
B o BRI AT BN S, FEE AL B AR
iCo BA—EE SRR ER AR AR
[ R R B MR R IR
2R T PCR 3L BHARE, ZEF R L T
WA A BE M. ABEaHIMH 8 AN
4 42 Wi (diagnostic) 7% B AR TR 2 A [F

MR RAVNBTARTATEEARRE,
GF1 #,30 Bf &7 8 MA D EEN LR LB
RAFE , B4 NaiA i, GDH H.4) % 100% ;
T GE2 i 30 BAF4a % 27 BB GDH,2 B 7E 4
ANEEEN EXEELNARER, HAREAK, X
2 BERFHHMA MR RENSEPEIARRE
B, B EE TR £ 5 TR fRie A S SR A
AFLP 7] [6] iR il 24~ 7 s B 43 F AR ic s AR
DSIE, BREALERELEHZ 2 MELR
RA1FTEIE KB GDH, BRI IFRIEH 21
W, ZEALHERHMBELETIBRP BT REN
“EOERVRT O AR RER, ASS5RBAT,
BB B JE R B AE Y OUR IR BB A,
BEEZREREIES, AR SEE FREYRER
EAMR, REREAAFECBIFFZIRR
HRFIER, LT RT I LAEES 5%,
B, EBeE %" B ik DB FRICHN AFLP FRiC
AT REERAEBERETNER, NMHNEREHF
LA T DNA 3383, #haa ™ #A R T
FICR L, RN FiAESR T R AMER T WG
REFELFT ERFE, B, EHEETERERN
AT BHE R R, BRIF BRI F L E, U E
MR B ELM, Bob, ARINFEE LI
PTR80S, A TR IE N R
BT, B, SRS T, LS
B EIMRES, TTRERE RS FREY RS
B BREEFETEETIERN—NERER,
IS I [F B R B ANMARTE B B B R A
EERAAH™ . AP R, GFL i 30 BiFf
TEFTRIE 8 Mg BE A R4 G, G2 27
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MR T AT 4 MM S B BB,
L, 355 1 R FEI R MR TR LSl fk &
HEM LA, MILZ T, RREE LT i
HEEEEBEL R R E L S
BB, A AR B33, Li &0 fF 5
MR R B RERBTHP RN —E LR ER
% B, B fi LYC0002 (97.8%). LYC0012
(92.5% ). LYC0013 (91.6%) 1 LYC0014
(98.4% ) TEF EMBE LT ERPRAEHYEH
FA R, X X ] B R, AR A
HHER,BEELFREERET LRAE. BA,
Rl R & B — R MAKE L& R E R A
B, B ZEREAOK - B R EBBR A —3, AR5
H1,GFL ) 30 & GDH {7 8 M& PR A A
20 FpELHEL GF2 (¥ 27 & GDH 7 4 M &2
JENA 12 FhEL AL, UL, BT R EAL R,
HFELL GDH AR, B — K 7 5% 57 0
BERE ",

I [F) R ME A% R B T LASE B DR I, LA
BB N AT R GRS E R EEE
Pi R BAE K 7= A g 22k PR 4E B 5 o 9 O o Ak T
EEH B, P EE GDH &K, 1
PLh GDH TR AN s E 2k, ABF5
H,7E GFL 1 8 AN S A B AT A =l
IRHUEE s 76 GR2 Iy 4 1K ,2 M A& E
JRAYES HLAE (LYC0002 Al LYC0012) ,2 MR ES
1:1(LYC0026 1 LYC0053) , P45 B S
o R4y B A Y SR R T BB R A A AR SR UK
> BPEURR R 2 T3, BT R i 5 BFE R
WBIEEFE EP T, ARPFFTIUG R AR R
BEBES R, NA FH GDH 8 K # 4 /8
BG5S & BBSE S Bt H B E T 0%
B EA

ARG GR2 A 1 MMETE 4 AN TR
fir LY 3% R R R 5B AU F AL L
HEARA—HE(SLE 3) , XRRER B TR ARE
R AR PR R EREPRAT
RFRIET B, BFE &L B, LYC0002 1
LYC0014 #Ri27E GF1 H i 3 B X B2 — .
FF DNAMAN X} DNA 3 #:47 et 4347 , &
TSI AL IE R B D 0 F 61 F
MR AT TR B IR FRFE R, BAT6E
B XM | Y R RIS SR A TF IR —M

BEUETRERETERER=EMBHNE
EHEBINL S

AP E WIHGE T K86 R RS R T
SEIHBREKE, KB T B FEE 100% 3 WA
HEESR, PR T 10 M T ESR O R R
BR B W AEERP GRS, FRER K
WAL RIEE AR GDH 54 R TREHE
BT SRS B T A
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Induction and microsatellite analysis of homozygous gynogenesis
in large yellow croaker Pseudosciaena crocea

WU Qing-ming', CAI Ming-yi', LIU Xian-de', LIU Ying',
CHEN Qing-kai*, YAO Cui-luan', WANG Zhi-yong'
(1. The Key Laboratory of Science and Technology for Aquaculture and Food Safety of Fujian University,
Fisheries College, Jimei University, Xiamen 361021, China;
2. Fishery Technical Extension Station of Ningde City, Ningde 352100, China)

Abstract ; In this study, two mitotic gynogenesis families GF1 and GF2 were produced and verified with 10
microsatellite markers, 8 in GFl and 4 in GF2 respectively. The inheritance and segregation of 10
microsatellite loci in putative gynogenetic doubled haploids ( GDH) were investigated. All of fries in control
families were abnormal, while normal fries reappeared in GF1 and GF2 after hydrostatic pressure shock,
with normality rate of 40.0% and 17.1% respectively. In GF1, twenty genotypes have been observed in 30
assayed progenies. All samples of GF1 were demonstrated as GDH for exclusive maternal inheritance and
homozygous at each locus. In 30 tested offspring in GF2, 27 fries were demonstrated as GDH, 2 fries
contained male parent specific band, and 1 fry remained undefined. These results suggested that the
homozygous gynogenesis could be induced with the method reported in this paper. In addition, the
segregations of microsatellite markers in GDHs were consistent with the expected ratio according to Mendel’ s
law at all the loci except LYC0026 and LYC0053. We also found that the segregation mode of GDH was
completely identical between LYC0002 and LYC0014. In the present study, the artificial induction of
homozygous gynogenesis and the inheritance and segregation of microsatellite markers in GDH in large
yellow croaker was first reported, which will server as a foundation for rapid establishment of homozygous
lines and making a genome map with GDH and homozygous lines in large yellow croaker.

Key words ; Pseudosciaena crocea ;homozygous gynogenesis ; microsatellite



