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WERAEHARTRETENTF, £2(020.5) CTARTLAE FRTIHRALJBER
Ho RAEEAR T, ESLBEAMNES 4 ml/om” w84k S5 K A B 57 B W3, B4k &
& BANET m/om” o, B4R 5, F AL AW Hertwig M B, H ok A & B A N 4
W, ALSRFAENERB I EER, 20 TA BN Y R, EVHETFRETR
BUELHERERY SRS 2~5 min 44,3 min HEF, Atk wiFgeE
30 ~90 min ¥4 %, PL 45 min A KT, KEWFEF A 3 min 5, K5 B E 4 45 min 2]
WEREMELESNEE, S HAMAB A2 FEF(P<0.05), RAPD 2 T A R BF, 7K
RIHRGEEAERERAT AN e kB R, ARG E LA ERA TR,
KEW T4, FH, RELH, BELH, FEFT: %t

PESHES:Q 78,5917

T8 ( Paralichthys olvaceus) | 12 4745 T %
Frim AR ¥, 0 A B EE R RERHHE,
SRERBIET AL, HERKALFATAR
2, TR A BT RN E BFRANR,
b g P R LR R, A TR
FAFT 445 H WA, M 55 67 i -2 (T A T 6
7 1.8 455773 HilgRd, 153 2.9 57 Bk, ¢
B STV B AL R A, W T R AR ENE
FREAAEEE L,

WER R T R — R B 8 R A R b
XF O R T RB I, MAE" R T
FREMER AE MRS A RETA
BOFFMR R THFF . KTHEET AR
HEERER B T MR AR AR EAAEE
Sh, R TER AR LR CEE T BATE
B, A T % 41 VRS 1 R DNA 482X
I BIRIESE T A 4 MR R T B,
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EAERIRAS A

8 SO0 TFE 56 YO E o R P BIHE R4,
FESNEAE T B . 5 RIEHE 7 i
J5 , R VSR TR E ) Tk 0 28 AR M
FHELZT. RAIBEBE T RBEBRLRT
(meiogynogenesis) . 2T 7 B WL E 2 R MR &
T, A D &R AT FE RN A6 88 ( Kareius
hicoloratus) 5+ YFNE F- V5 3 A H SR 5 R e
BECWBBANEE LY RNEEERT T
FoE ; Hou S5 b HLAR NG 40 it - AR AT 1 VE 4
HONREE B, X 8 (Pagrus major ) AR N 7 IR
WT ST PEREC R 2R AR BRI
R IEFAIRAE -

AHITRAL T ELERIE T80 T 8O0 T R =
HMER R & &4, SRR A i OUEM T 8%
A A, FBEHL R B £ 35 H (RAPD) Frid
TEHA T K35 RS 75 BCRI 581,
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1.1 FRHEE

S H A o K PR R B LR Hp L
Ly N THFEE T OrsEE MRS, R M
R )RR S R R - e AN =L
Wt 5T BE )RR R ARAS R 7, AR T AR R . TR
BTN TR TN T E RS,

1.2 UV @

ELARRE A Ringer FCIRPL 1250 1 ELRIHEAT
il MBGHREETEL IS W2 K UV TF
(Toshiba, Japan) F#EATIRET, J T LSS Hertwig
R, FRAT AR s Al E Y 0,1,2,5,10,20,30,
45,60,75,90 s 11 A4, A A& 5B B
( VLX-3W, Cole Parmer Instrument Company,
Ilinois, USA) ¥ & & — ¥ £/ & T KL Fria i
g, 7EaHHN0,1.4,3.4,7.2,13.0,25.0,

37.0,55.0,73.0,92.0,110.0 mJ/em’, HEHEH
WRAASME T, S ITais e, #4707
B 0.1 mL SRR RS 1 mb 7 — B8 27 #F1
TR, B K (16 £0.5) TOTRD , #
FWREOETIE 1 L B #h sh e 4L, B4 KR (17 +
0.5) T, ®H4® 3 MFT, HIH LR, B L
e AT T RAE RG]
1.3 #REXE

Wi UV R e M 25 5L, 6 E a9 T
(RSN B 73 ml/em®, AR IR EVE A
(0£0.5) T, WRRARIG R ANEIEE 2,34,
5 min, % Ry FFEE T W) 24 30,45,60,75 min (%
o A5 —H P BEXT R, SH 0.1
mL BGHEROR RS 1 mL [7]— B HER I T 1%
35, SRR AL BUG G IUAE 1 L S il K B
6, ALK (17 £0.5) T, GEBABR 3 F
17, 0G4 %" 0 F R R RARHLER,

®1 AUSERBATEFRER B E
Tab.1 Cold shock gradient of initiation time and duration time

AL EREF 8] ( min) ¥p2atE] ( min) duration time
initiation time 30 45 60 75
2 2min/30min 2min/45 min 2min/60min 2min/75min
3 Amin/A30min Amin/45min Amin/Glhmin Amin/7Hmin
4 4min/30min 4min/45min 4min/60min 4min/75min
5 5min/30min Smin/45min 5min/60min Smin/75min
1.4 fEM4EE MALRES RG22 1, FEEZTFR

F i = 41 8 {% Ploidy Analyzer ( Partec
GmbH, Miinster, Germany ) 3 {L g —FK {78
A% DNA & &, \TT# E JHA ., WE— &
FEAE TSGR E, D 0. 5 mL & DAPI
(4’ 6-deamidino-2-phenylindole ) B CyStain DNA
1step ¥4 ( Partec GmbH, Miinster, Germany ) , ]
W AT, g R, B/ 1.5 mL /Y
CyStain DNA Istep e, A E W T HF 5 min,
R J5 B+ i A Partec 30 um cellTrics disposable
filter ( Partec GmblIl, Miinster, Germany) 333, b
PGS, B A DNA & 81685 46
AR
1.5 MHEEBE_GEE RAPD 547

TR AN E BE#15 T, RAPD 5| ¥ )& B
BRERIEY RAMEH SN RAPD 5|9
16 1>, RLAHRA ™ HE A A BT 19 4

ERA2ANAR,HIREESRATHE 20 &,
RRMR A BER o4 BRBUNHE & T 2L
(0.5 mol/L EDTA pII 8.0, 200 g Proteinase
K, 0.5% Sarcosyl) 1,50 T2 ~3 h, 2 FR
TR 05 3R B 3R — vk, BT BR 16 h,
0% ZEFESEE MR, ER TR IEMAEZERR 1/
10 TE %, FriRB sy R E 4 DNA T 4 CTHRE
B, HENFEE 20 BFLH DNA BE—4
FP W, RAPD-PCR ™48 J i ¥k £ R 3 6 4
M T,
1.6 Zits#i

PG F A HIRTE B S BERE O
b s BEAL SR B4 B R 1 0E 5 R R
. FH SAS V8 ( SAS Institute, Cary, NC, USA)
HEATEN 1 7 2 4 B % 4397, 3345 Duncan
REE R,



510 * = O¥ R

M E

2 R

2.1 Hertwig 3

r—ERSFI R E N, 2 RRE TN
K PR AL RN B A o & s (1), 0
IR Y 60.6% £2.9% , T 1. 4 ml/
cm® | EH MBI RN TR 20.3% +3% ,3. 4
ml/cm® 3| 8 HA AL REK N 2.0% +0.1%
WS, 75 7.2 ~73 ml/em’ S EFEE W, WL 2k
FEREFEWHEM, FHERI, HRANEED
73 ml/cm® B, 4L ERIK 57.7% £3. 1% , N T A
B RER, UETONEH, BELREER
(P>0.05), Z/=, FERGH 8N, B4RT
M. S5 RM0, L T£ UV B RSB
4L 2R BRI Y Hertwig 2R,

T0% a

b
60% a
50% o beobe be be

40%

30% d ’
20%
10% &

0% 0 1.43.47.2 13 25 37 55 73 92 110
UV 2 (m]/cn®)
LY dosage
Bl UV EHSELE
B ARNETHERRARNEREE(P<0.05),
HRERRANEZRNErHBERABE(P > 0.05),
Fig.1 Result of UV irradiation gradient
The different low case letters in the fignre are significantly

AL /%
hatching rate

different at the 0. 05 probability level, and the same letters

are not significant differences.

2.2 HhRESEN

BARE PR BRI R R B o 5
91.0% +2.0% Ml 64. 7% x1.5% , TE 16 ¥R
FOACFRLH B AR SR IR ) RS 3 min, K
22 [A] 45 min R HKWFERH$E80.7% £1.1%,
WAL HE 57.3% +2.3% B AR, M HARALEEH
MEREE(P <0.05), HEIGHRY 5 min, kE
SERFIR] 75 min B, B AF A AL R FE N B,
HAE53.0% +1.0% F129.0% £2.0% , 4553
B, A IR A B B AR LR B
FHFEEmE], 0K TR 46 A TR R R AR g AL R
MR B R E 3 min G5B
AL EE R T HAb R SR A4 (3K 2) ; F o s

MR G RERE 2 HOEIN 3 min T

AR TTALEE IR FT RS 45 min,
x2 AHRBEXRER
Tab.2 Result of cold shock time gradient
P ik BHE(%) BEE(%)
treatment fertilization rate hatching rate
haploid 91.0 £2.0° 64,7 1.5
2 min/30min 57.8 £4.2% 36. 3 £4. (fsh
2min/45min 54.3 £9.6% 30.7 £4.5%
2min/60min 64.7 +1. 5% 34.0 4.6%
2min/75min 61.6 £2, 19 39.0 £3. 69
3min/30min 71.5 +4,2° 47.4%7.1°
3min/45min 80.7£1.1% 57.3+2.3P
3min/60min 66.3 £3.5 49.57.0°
3min/75min 56.8 £3.8% 4.7 £6.5%
4min/30min 64. 7 £9. 3°%¢ 39.0 £2,0%
4min/45min 60.1 =6, 74 43.9 2. 1%
4min/60min 60.0 £6. 194 36.7 £4, 5%
4min/75min 62.1 7. 6% 38.4 +3. 5%
5min/30min 69.0 £6.1% 39.6 £5. 09
Smin/45min 50.3 +5, 54 32.2 £4, 0%
5min/60min 62.3 £1. 5% 34,7 £2.1%
Smin/75min 53.0 £1.0% 29.0+2.0°

W RAFFARNSTFRER R AREREE (P <0.05) 15
FHANEFRNFRAREZRFABE(P>0.05),

Notes: The means with different low case letters in same column are
gignificantly different at the 0. 05 probability level, and the same
letters are not significant differences.

2.3 fBHmER

SRR, A FPE E A A AR X DNA
&80 5L, RS FEIEERER R AT
% DNA &84 26 (& 2) , 45350 — &
—, R, W B B YR
BMRE. WA HMEA T ES AN DNA
T 50, A A AT B A B AR R, 25 RAE
/3] A N Y
2.4 RAPD &%

3R FH 60 1~ RAPD 5| ¥ 53 Wi T M A B 5
RUFEFETRF 14 M PEFEAPRERE
S, 40514 $56 F S126 (A 3) . SLMESRA TR
HEFREAAHA N DNA 94 (AF L) &
BT AR TR TE ; M 6 1 PR M R A
HAM DNA £ (BEHLR) , ERTE _fF
KR ARETE, W7 14 1~ RAPD 5| ¥ fiTReE =
BEF AN, M R T AR R kY
BA, B Fa IR KIEE, HREYRT
B B fE RBE AR T
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1000 10007

1000 -

a peak mean C¥% b peak mean CV% c peak mean C¥%
IC 26.0 3.47 2C 51.0 L.BB 2C 50.0 1.35
2C 50.0. 3.08 4C 98.0 1.98 4C 98.0 1.87
750 1 75071 750 |
g €D . 2¢(n : 20N
74 = £
22 sm0f EESOO gg 500
& §o Eo
) [ «
5] 5] L ¥
2501 250+t 200 |
20(G2/M)
40((;\2/‘%) | AC(C2/H)
o , 0 - , 0 [} S . a
0 50 100 1[50 200 0 50 [00 150 200 0 50 100 1560 200
DNAFRS & i DNAHRI 5 8 DNAFFI & et

DNA relalive conlent

DNA rolative content

DNA relalive conlentl

H2 BUHNELERE
a: B b B AR o MR BB R F AR
Fig.2 Patterns of ploidy analysis
a:haploid ;b dipleid from normal fertilization ;c: diploid from meiogynogengesis.

Z YaFaYbFb Z YaFaYbFb M Z YaFaYbFb

546 556

ZYaFa¥bFb
570 5126

3 475548 RAPD-PCR § i#B%E
Z:HEA(3); Yo T8 A () FaMBEETFRA; YO FHB( Q) M. MERFTFRB: Mimks TR,
Fig.3 Electrophoresis pattern of PCR product of four RAPD primers
Z:Red sea bream( & ) ; Ya,Japanese flounder A( 2 ); Fa,Gynogenetic progeny A; Yb;Japanese flounder B ( ¢ ); Fb; Gynogenetic

progeny B; M:Mark.

3 Wi

N T M 2 5 H B8 A AR B M 20 S0
BAYIRMB A, UIRGBAREARE. #ES
HEBEET, -~ BERHFEE TFRBE W
F, FBRERT ERMEANRER T, &
UV BSHGEBEFOF0T . R\ EDHRE,
HIAF R 8 X RR TiL%, R THE
B. % BT E" . FiFhREZCER 2
PRARRE AL, FHAER 24T, 4y m
T s Zesc R i RS BRFE T, A REAE TG . L, SRR
AT 0 DAA R0l i T KIS A PIRE BUE 7 32A%

HARETE. RAPD & &R, 78 14 - RAPD
SRR SRR EAN, kT RN IK
B bR A BA AN R, T S8 AR A,
TR BT R A7 s A AWM A .
E—ERBREN G TRE R,
TG B SR b R e IG5 4K AE TS, (H B HR TR
RS R, IS HRME Rk E X
i Hertwig (W ., UV B 5 % BHE T M/ER 2
A Hertwig 205, % THIEH,
F AR, UV S DNA i 1 248 2 A S
BE_— B4k 74 DNA —-DNA DL DNA - B A
BEHE , 1 7T LS B e B K D) T A A e ke
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RB L, B S R AN R BRI T
FEREEREE, LHREIRKZ)S, EE L
HLIPKE FEL , MG A RIESE & A UL
ffRRE.

AR BB F UV BN EERNE N
73 mi/em’, BAKETFH UV BERGHEKS
A M, &2 F#E A, T RE r R i
BRI, Vazquez 2" 138 K258 ( Scophthalmus
maximus ) ¥ T B A AT & 2 870 mI/em®, i
Piferrer Z="* {155 W[ 300 mI/cm®, % F EL#HIE
F, Tabata™®' BB B H4EH £ % 48 ml/cm?,
Yamamoto ™! 925 %y 45. 6 ml/cm® , AFFEER
SR, LES" X F IR T M REXK SR
%360 ml/em”  (JEXL K 3.6 x107 I/mm”)
F= A i o R ] 8 AR 1 i SR TR R A R 1 4
LK SRR 1 )2 AR R A1, et i YR B T B
REEEMHEFZ—, $IMNEESRELSTE
WXER, NEEP BHUTO~2 THTR K
FIP, TSI HEBT 15 CEANHR
T, A 5 R X 58 SR AR G R R 7 AR R
ARFEE T, REB T IRREE3mZ X
REBEREM R, 770, A FEES 2T
B LR R AE T o % BRABE SR

KFMBERT B EEAN, — XA E
BRI gL B
BRI Tvedt 41 B B ARiC ka8 W
TRVIEMSEA LiF PR F AR =
MfEt, B R R, AR & A A a2 ]
MR FAARRE N =fEHRa 3 MEAERE, B
WAEHT T A TR e Brikisir a AMB R T
A&, ARk NEE, A RER
B B T RS T, Rk B
PR BRI A R E S SRR, A
HinASCR 00 ¥ 40 A AR AR ZE 3 000 A~RA Lk, g HLAT B
X BB~ H DNA 58 5% M/ hER, I
mALFHENE MR AR, AL |, Bk
WA B a2, B E T LLRE N
FRE NG00, AR A0 iR fds ) g 5 R 2%
BH, IR 0 T30 T A0S IR TR AL B B 24
BARR, 2SR TR A EIN O A IR TR R
BT .
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Induced meiogynogenesis in Japanese flounder ( Paralichthys olivaceus )
by sperm of red sea bream ( Pagrus major)

LIU Hai-jin'* , HOU Ji-lun®, CHANG Yu-mei®, XUE Ling-ling', WANG Yu-fen*
(1. Chinese Academy of Fishery Sciences, Beijing 100141, China;
2. Animal Science and Technology College, Northeast Agricultural University, Harbin 150030, China;
3. Heilongjiang River Fishery Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China,
4. Beidaihe Ceniral Experiment Station, Chinese Academy of Fishery Sciences, Qinhuangdao 066100, China)

Abstract; Japanese flounder (Paralichthys olivaceus) is a commercially important marine finfish in China.
The growth rate of Japanese flounder is significantly faster in females than in males. Effective methods for
gynogenetic inducement in this species are important for all-female population construction.
Meiogynogenesis was induced in Japanese flounder ( P. olivaceus) by using UV irradiated sperm of red sea
bream ( Pagrus major). The sperm of red sea bream exhibited a significant Hertwig effect after irradiating
by UV. The embryo had the lowest hatching rate (2.0% +0.1% ) when UV dosage was 3.4 mJ/cm’, and
recovered with the increase of UV dosage. It reached the highest hatching rate (57.7% +3.1% ) when UV
dosage was 73 mJ/cm’, and ploidy analysis by flow cytometer showed that the embryos were all haploids.
After a series of tests for initiation and duration at water temperature of (0 £0.5) T, the best parameters
for meiogynogenesis inducing in Japanese flounder were determined that cold shock begun at 3 min after
insemination and continued for 45 min. The fertilization rate and hatching rate at this scenario were 80. 7%
+1.1% and 57. 3% =2. 3% ,tespectively, which were significantly higher than all the other treatment
groups{ P <0.05). Fries of gynogenesis were confirmed to be diploids via flow cytometer. Further analysis
of RAPD analysis showed that genetic material of red sea bream sperm was destroyed after UV irradiation
and was not transmitted to progenies. This study provided an effective method to induce meiogynogenesis
for all female population construction in Japanese flounder.

Key words; Paralichthys olivaceus; Pagrus major; meiosis; gynogenesis; heterogenenos sperm; cold shock
Corresponding author; LIU Hai-jin. E-mail ; liuhaijin2005 @ 126. com



