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BEAAFAREWLEYETFEANABREF RAESZ(UV)HEFHRABRAELRE IR
REREENFHRATBE TURNBAE TR N A TRERE, EITHE - EHE XA
BRERERE N WHE —REEERIRBTASTERER T —hey, £k
A THRARREFL0 m/om’ WAL BHTURLRE RELE R TFE LML EL
FLEHEHAFF ARG TOREZRA TN, TREARRFERFERF.EEFFLAHBN
18 CTAUT, BF4£80 mi/cm’ iy ¥4 & B 4T, THJE 4 ~5 min ¥ F A Mk 3 THleAw
HATA R, Fr b 5 F 45 min, HFEEFRRERTF ZRFHE 5205 X 32.66% +
7.03% 77 28.00% +6.48% o K A A% A 4 L DNA & &5 #7 o T 2 4R 18 8 A ot g
BREEEHTT N, ERTRERF AW ARER T R/ H,

KEWR ARG TR Y BERE R ERF ke I E

B S %S S 917

BRMRR T TETHIET 20 H4a 50 44,
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BEATREMEWR R, D 5 5 MR T — AR 15
FF 6, MR ST 6RO R IR AR R A T
R AR YE AR 220

1 wRETk

1.1 XEH&

SCBS RV T 6T, B SEM B K= A H]
B4, 2 ~4 B, BERESTHRES .
TORFERRA, FIE TR KFFE LN, H K3 #
8L L mRELER., BFFKERH 24 T
B Z 18 TG, RIGT 6P Ra R HRE
B, B ERE TR, TANAK ETEHEE
Ji DA T ER 1 BB AT 348 5 R R T ) M T )
HCG,#| &% 500 Ul/kg, £ 5| 898 2F & it
24 h 5 NTH I &R™

IR RS, e AT, FE2 ®
i, 7EFF K B ZE 14 THY, T4 LRH-A3 Al
HCG BA#™M,48 h j5 R K4R T HEH,
RS EAARAEN T, 3FH MPRS B,
DMSO YEABLGHN, R BRN LR EE ST
PATEHRES ™,

1.2 BFREEHHE

B RG F 6PRE 1, 48 100 pL 3 mL /)
MPRS B HE, FATERRN 9 cm MR IEFH
e, 43 8] A UVC 500 Crosslinker 3% 0,20,40,
60,80,100,120,140 m)/cm’ F1751E, kL& 5T
Bp5 3 mL B RAGZF EFA IR (24 4 000 L) 3245

BUAFALE RS T,37 CRERGE, § 100
pL Fj 3 mL ) MPRS PR, 1k D) L RIS
HATRIE MRS

BRI 8 L K14k, 3FE IR B 893t
AR, BT BRI R, LR b
TR, FIMT H A, TR R, 3R DL BB LT B
SEALIE 72 h B RIS BN LA BSIE
1.3 EEZEESEHRE

BB FRERMRESR, HEEFR
PR F 3% 80 ml/cm” & HATA I, R A% IR
TR X AR N A TR R . AR AE SRS
BRI 45 5% , b BKIRIRAE 3 C, B et trib
HAt % ( treatment after fertilization, TA) 5258 43
A 3,4,5,6,7 min,5 AL B 2] (A H KR 3
C, kb3 ATH] 45 min) , #RHE TA LILER, HH#
TR FLAL 28 A 8] (duration, D) L4, & 30,

35,40,45,50 min,5 M 4bER4E (4bEEKIE 3 €, TA
5 min) , BRI AEEXT HRE A AL T IR
Ho RBHHET 5 IER IR ARFE MK
STHRA , ARG RS 70 IE F U9 5208 POk 7= £k it
BRT AR, LI A ZREKIRHE A 18
C,FHZHEINZHENER T ROAEBDE B
TRHEATIER

1.4 {EESH

R IR A TE SN 8 5P A0
#ffrp DNA XTS5 B TE, R EE & LR
HURFEREARZE T RER MERET
ek,

A&HE AT AU R DNA A48 REX 10
BU P FaE e, i —k il o
it 200 H 48 Partec PA 170487, —AEAXTHR
HEPH AR DNA FEXTS 23R 100,

HEFAE w0 i A MS-222 fRER
&, MEHAK AE VR EKMRAK, S4HN
&30 B, UME N EEKMREK SEKKIL
{EAERIERIIR IR, S50 T SR & F SPSS for
Windows 453+ 8 {4 3517 PR B 26 43 (K-Means
Cluster) , ISR BH]E T 2, HII T BEA R A K
MRS SHE, 538, LREHF
F 2, WA A v BR 2 AN — s v BR 2L 808k , A
SPSS for Windows 4t 1 3K #F ¥ 17 3 3 43 7
( Discriminant) , & 57 B 3 5K
1.5 BZEZE_FEERIERIZIETE

AFZDNA BRI REEIHERRR
VT SR R B AR T 61 AR B 4 DNA,
BB, RAaR—/NREHBRR, Hk
PR P AS B , BYRF S A 400 wL TENS 3¢
f&¥% (10 mmol/L Tris-HCL, pH 7. 5,400 wmol/L
NaCl,100 mmol/L EDTA, 0.6% SDS) 110 uL
FHM K(10 mg/mL) , A5 E T 55 ClHiL, H
ELSE, A 140 pL fEFAIEAL, 1B ,12 000
t/min 4 CEL.L> 30 min, B EH A BRI
RHITOK CEEVLYE, 5K R RITESk L 5 H
70% WTEARE VR PIR , FFIE RS R TR, i TE &
WIS DNA,

PCR #3  PCR RNHRZRN 10 pL,EHE
1 x PCR buffer[ 20 mmol/LTris-HCI, pH 8. 4, 20
mmol/L KCl,10 mmol/L (NH,),S0,], 10 ~ 50
ng 3£H 4 DNA, 0.5 pumol/L B3| ¥, 120
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pmol/L dNTPs, 1.5 mmol/L MgCL,#1 0.5 U Taq
DNA B4 ( TaKaRa) , PCR #1444 % 94 C
PUBHE 5 min, RJFHTT 38 MER, B MEFE
#% 94 T30 5,56 ~62 TRk 30 5,72 TIEH
30 s, BJ57E 72 CHEAP 10 min, HFHEEETR
5 F EE R & PCR 2| 8 5 Padel2 ( Genbank :

EU038166) , H.FF31 k
L: GTCCTTAGAGGGATTCTGGTTT

R: GTTACCCTTGAACTCTCCACCT

T B e B X B Tk TE PCR =y hn
A 1/2 {RFR 4 B BERE A% (0. 01 mol/L EDTA,
1 mg/mL 87515 ,1 mg/mL —FZ%%F) F 95 T
P 5 min , SRIEAAEVK B 7E 6% BRI BE
B B B b e 3k, U4 pBR322 DNA/Mspl
(TIANGEN) Ftmic, SR gL ik gefa
1.6 HEBHITRSH

BHIEHIT 2 ~3 KEE, RRFTEHE
FE34ME £ driEIR Z %R, i SPSS for Windows
Gt TR AKX S Z 2 B (One-Way
ANOVE) , £ ISR LSD Hik#TT. #17£
H LR, AR BRI RIER SR, 257
BEHKFREN a=0.05,

2 R

2.1 BFREBEEHG

FIRMTF 70 ~140 mJ/cm* TR RIEH]
&, KA RERIFAN L, B KR
BRXm, BUEEHEN TREE(E1-A),
PABRARAY 20 mI/cm® R EHFT4AHE, B w1534
90% K EAREIAR, W] TR F X S8 AR 38 J A 24 Uk
B, 24 K FEH B3 h0 3 80 mJ/cm® Bt , BAfE AR K
F 100% ,72 h B 15 2 pE R 0 IEBA frig il A 1 &
Sy AR, T A B A R 2R B R R 4 TC A B 2
7, T # B TR B B EXKERE .

FRAEF RERFXERED,BXRA
RFEHEMIESNATEN, HMASHEM R HRT
BRI, JRE AL R AR R 2 sE T (F 1-
B) ., XA ZAERIAE S, AL T
B LAFIR 4 F 8RR 2238 3208 , A RER B 2Rk,
IEPBAAREERTERGHEERERT,
AAERFET, ZAFRMB LR B I FEIER X
o BTFEAXETES R R KERE, FFLlxe
KENEWE N 80 m/cm’®,
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B1 RigFEEERETRETREREHE
AR TR T B LT
Fig.1 Selection on the genetically
inactived conditions of sperm
A summer flounder sperm ;B ; Lateolabrax japonicas sperm

2.2 BRI ERAIHIET

EF AR BB R T A RS
2% ARFBEBFERRER T, BTHES
HMER R T I R T M, & KT
R F FIIE % B S2HE Ja B4k i R 2 B B R B
FEREEAIE, RIONV A B R HE D SR A
FRSRME (B 2) » MERE ARAIER MR
WA ERAERUBHBHZESR

HERERESY  ER.IEEKA
RAEK SEEKH EE N TERER, R AT
PRI A 1 AT IR BT, W H
30 BAMERIGE R TR MRS N 2 OB, IF
T BRAE MK R A A Mk R A B AT B
S30T, BT FI B BB T,
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D =15.292X, -6. 217X, +8. 580X, — 6. 504
KH,D AR, X, X,, X, 43 F AR
ENEE 31l NS AT

R\ BRAM TSR, 2 A5 2 5 B

w2

HIIEHE 2 98.3% , YiHA T LA R #EAT — A& A
BALRETE LA, H D >0 S5 =45, D <0
AR,

g

]
g
wl

B2 REFREF_FEERLZTREEUREZE T _GFERIPFEES
LIERTAEE 2. AR T SERET 453, R TR HER T BEE4. REETHESBERT M (L) MBf
#®(T)

Fig.2 Larvae morphology in normal diploid, gynogenetic haploid and diploid

1. Normal diploid;2 Gynogenetic diploid induced with homologous sperm;3. Gynogenetic haploid induced with heterogenous sperm;

4. Gynogenetic diploid and haploid induced with heterogenous sperm

DNA & PA 547 IE¥ A& A
Wi R AR AR G R A £ 40 g DNA
SR LE 3 . IEF AR DNA &8
Gain fH#¢ 100 (1 3-A) , AL AR TI AR
{E 3 BAKT 100, 40T 50 1100 Z[f] (/& 3-B) ,
T MERZ & T — AR T B AR X D 100 (] 3-
C,D)
2.3 RUREFFEH

Ak piekbr R He  ZRPRIASL
IS TR 7 T, BRI BE, B TR T
FHEAF NG RAE W B2 57 R - Wi B K
TRIER(E 4-A) ;. MG IRER 53.01% =
6. 68% JEAL I 1E — A& &, T 2% S L AP A B i
XHRHBBA A ERNH (K 4-B) . BHE
3 min F| 7 min JFIGHEATIR IR TOAL BE BB S
WER R R AR (B7ESE 5 2%, IR IRALR IR

P AL B AR 5 32. 66% +
7.03% F128.00% +6.48% , 00 5.5 F H A5
(P <0.05) , BYIFEX—L5R T LAHE , K15 F 67
WK BRI AT B AR R R EEE R
5 min( & 2) ; FANRE RIS 5 min 5K 5R
HEREZFAHE , HEEERBEBFASEET
ST (B 4-B)

AREFEHREGHE  BRTIRFEER
MHBEERE _BRiESRENEHSE RS THE S,
AR R A AN A o IR IB RS IR TR
AHEREE 2, 30 ~50 min ¥ K 35 40 3 34 B8
BEIFRET MR KT , (B7E 45 min B, [FIRF
SIS T A 0 R Z 5 5K 36.00% +
4.54% F128.33% +3.40% , B B & F HAb kb 3
H;FEREFESLARFHES TRELHEYA
(B 5-A,B),
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B3 RETFRERE_GFEEELTRGEURBEZE T _&E PA SITER
A ER B, FRE T HESEE R T BERC. AFET #SBEET ZFE:D. REETESHERRET _MHFHK
Fig.3 PA analysis on normal diploid, gynogenetic haploid and diploid
A. Normal diploid; B. Gynogenetic haploid induced with homologous sperm;C. Gynogenetic diploid induced with homologous sperm;

D. Gynogenetic diploid induced with heterologous sperm
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Fig.4 Effect of coldshock initiation
time on gynogenesis
A. Survival rate after 24 hours; B. Hatching rate of diploid
Different superscript means significantly different ( Pcoos)
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Fig.5 Effect of coldshock duration
time on gynogenesis
A. Survival rate after 24 hours; B. Hatching rate of diploid

Different superscript means significantly different ( Pcoos)
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2.4 HERZEAFEENMIERICER
BRI R ERSUEEWE T Rk 67
BEIUE, ikl 28R T ERIC. K5
XL 5| YA IG5 S M
REERBEPHEITY W, N — P it 72
EFFRERESRER, FR 7SR T RE R

MERBERNGI W, RARETHF Padel2 i T
Eic— MR A TR ARAATY WA REN . H
BARZREE,BH 39 BRIER T HIMER
RBRREWFEN A A5 E, REEERE
RIS PR L5 TR S 2R,
RS AE R R T AR (E6).
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Fig.6 Analysis on the microsatellite primer Padel2 in a gynogenetic family

1 -39 .gynogenetic offspring, @ : female , 1 :allele site

3 i1t

3.1 BFRBEEEIT

BRSNS ITAOHE, B ZEMIRH
Yefa R R, (B3R AR B BUEINF &
BB . X i T RIVRRS T R T 232 O S R
FINERFRERRZE EHTHE R T HESH,
A P=AE IR A R BRI, IR BRI
MR R T A AN A X B, A BB TE BA
EREBIMEET RN, BMmERKERHY
UV FIBBRKKE BT 2RT. B UV BHEm
Koo FRZEEROUETREE, B
T S 26 K 76 A, B A TR0 A% R T LA A8
BFRERENRIUV R,

ABF 5 R BR G T 6 F B RSN IR
S8 80 mI/em’, SEBEF 6RT KV E
B SRR ke LB ST 2

AR FEIRE FiE 2RI TR RIS
HI RS SRR , X 7] e T AR B iR B
BB R
3.2 REAFETFECEBZRERNIER

ABFFEI T AT (B IE) B8 F 7 LUK
MERERMEBERT . DENELRS, 7R
B EEEAERERRIE, HHACRERETE
BBk BT, MR X RS AR TEST
WP R T, BT PR SRS, T LA T b4
AT R R, — BB T , W AR SF T

KRR T BRI, AIMA
BT R B I 4 ) IR 7 T LA A AL Ak T e
RAETHBEATES, HXBOL T ERRT VM
BRE B

FPPTTEE R, BB T RESRE
TR AT BN T IR, RELSHET T
FIREF IR, B R R R T B R i
WMER  ERSLOMBEEERERER, ES
100% 7% 24 5k 1% B9 [R5 - RoA AR R 9 ZhRg , A
R BT U0 T, [F) B B e T S 38 XU EE B3
UM ARIE T B A 77 15 B9 R R M R B
BEBOE SR N RR AR TR A T T e R B 8RR
BTGk (el g, R RIRAR R THIT R, A
DUBfE & 2%, T Bk RIE T REB R TR E
100% MEX 2T MR, W, FIFFERTHESR
W PR R T R — A 2 2, R — A E
BT W, BREETHIEEETRRH
P )RR P o . ) S0 S SR M ) 22, i LA
T HABRIHE T TR R R R X — [
BRRY BB INE o AR URIE T8 1] AXHE A
BRELENHETHERZTES, UHRES
TAERMAIZETT o
3.3 REFHEZEZTESRYE

MR R T RO R T MR AL
246 I 20 AL BRRR R I TR A AL B3R B RO, Ho
SIS EFERE MR K, APER
IEAAIAS B R T ST R T B R R AR
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FEREEH 5 min, 78 3 THATRIR AL 45
min, X—% R E5HEBEFE | FOHD BRET
BRORERERTHEE, XEH TXILMHA
KRBT —B, £ Kk&ZHF B+ o8E, RHEE
$EEHEAL ERBIERARMRE, K H
575 2 ~4 TRARTEALEE 10 min™ | K3E6F 13
CTFHE 6.5 min FFIERRTERED . ERX—
2 B I P VT B 5 R IR 4 25 2 AR AT XHIR R
ZEAAEA X 7ERAEERFIAEEERL
IR BB AN 38 AR B, R A
A PR B V6] A 2 TR A, A T S R A 5 R
BRI, BRI ERT P BRI b i sk
EFRR,
3.4 IR E R F OB E 0w
FHIE X TR

BEEEMETE REYRBIK A TEA,
L B, XX/XY 705 5 L A AR MR &
BIERAT N XX MK, AR, REF
o3 S A SR iy N a3 S . O 175
TTeMER S B mE TN FIAEER
BHA, RENERE LT A, H S bRy 2
R, MR B SR B, BT WA, B
A T M A, X—HARFEDENEERSE
REEET A ARMI, B £ TREB higk
VeI AR, T LATE B4 1 JR ST P OF S e M v
=, RIEFFHFERGEBTAIHERERTH
ARBEESL A KA F SRR A 2T FHR AR
EVERETAEREATFE,
3.5 WRAEEREFHEIHE FHIER

BEEE MW EREYEBIRE TE
AR, BTG AR AR HE B — R TR
TR T TR E T R TEATRE S
TR RGN 5 B ZR A WAL, K fr SAP R LA
B, IR R B A b, e ME¥A g A
AN B R A R T PR A il AR T
PAZERACI H] PO AR 3R A8 &, MR IE R 7
~8 A BB BRI MR . AR BE T
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Gynogenesis induced by heterogenous sperms in
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Abstract ; Effective methods for induction of diploid gynogenesis of the summer flounder Paralichihys
dentatus are needed to initiate monosex culture, which will allow farmers to take advantage of the more
rapid growth and larger size attained by females and will maximize profit potential for the culture of this
species. To induce diploid gynogenesis in summer flounder, eggs were fertilized with heterogenous
cryopreservative sperm of Lateolabrax japonicas, which was irradiated with UV ray to be genetically
inactivated, and cold shock was used to prevent extrusion of the second polar body. Results indicated that,
just like the homologous sperm of summer flounder, the cryopreservative sperm of Lateolabrax japonicas
could induce diploid gynogenesis of summer flounder. Diploid gynogenesis was induced by activating egg
development with UV irradiated sperm (80 mJ/cm’, the homologous or the heterogenous sperm) for 5 min
in seawater at 18 C, and then subjecting the eggs to cold shock in 3 C seawater for 45 min. And the dipoid
gynogenesis induction rates of the homologous sperm and the heterogenous sperm were 32. 66% +7.03%
and 28. 00% =+ 6. 48% , respectively. It was certified that the larvae were gynogenetic diploid by
morphology, flow cytometry and microsatellite DNA analysis. It is the first time to report effective methods
for induction diploid gynogenesis of the summer flounder by heterogenous cryopreservative sperm of
Lateolabrax japonicas, which provides technological measures for sex control and genetic improvement of
summer flounder.

Key words ; Paralichthys dentatus; Lateolabrax japonicus; gynogenesis; heterogenous sperms; cold shock;
microsatellite



