44 2 Vol.44, No.2
2013 3 OCEANOLOGIA ET LIMNOLOGIA SINICA Mar., 2013
. . r 47 L 2
7= 44 & (Nibea albiflora) i #% & B #Y
BEERKE *
1 1 1 1
1 1,2 1
(1. 316100;
2. 316004)
(Uv) (Nibea albiflora)
, 420mJ/cm?,
Hertwig
2min 3°C 8min
10 )
) ; 5 )
Q789
(Nibea albiflora) )
(Sciaenidae) (Nibea),
( , 1963)
, ( , 1986; Arai, 2001),
, (Gomelsky, 2003; Komen et al, 2007; Xu et al, 2007,
, Nichols et al, 2009; Chen et al, 2009; ,2010;
, , 2011) ,
b “c 1 7z B
(Han et al, 2008; Xing et al, 2009;
,2012) ( , 2010);
2 1 77 b
s b ( s
; S 2011)
* “863” ,2012AA10A413-5 ,2012C12907-8 s s , E-mail: xudong0580@163.com

s , E-mail: loubao6577@163.com

:2013-01-04, :2013-02-26



2 : (Nibea albiflora) 311

, 15 1.31 1.3.3
( ,2010) , , :
, 2min 8min, 0C
, 1.5C 3C 45T ,

, 14
20 260
DAPI , (Ploidy
1 Analyzer, Paretec Gmbh, Munster, Germany) DNA
1.1 (You et al, 2001; Xu et al, 2007)
15
, 151 DNA
, , 1 1
LRH-A3 )
3—5ug/kg, 30 ( 100h)
, (30—40h) Sml
, ; DNA - (
, , , 2006)
, 15.2 PCR
1.2 9 (Xu
Ringer 40 , etal, 2013)" 1 Nial28 (Xing et al,
4 13cm , 0Os 2009), 5 (6-
90s 150s 180s 210s 240s 300s 360s ( FAM VIC PET NED) ( 1) PCR
0—720mJ/cm?), 10pl, 0.4pumol/L , 100pmol/L
(VLX-3W, Cole Parmer Instrument Company) , dNTPs, 2.0mmol/L  Mg*", 1xPCR , 0.5U
Taq DNA (Promega), 100ng DNA
1.3 PCR 35 , 2 94°C
(Xu et al, 1min, 30s, 72°C 45s;
2007) 5min, 72°C 10min
153 ABI PRISM 3100
22—237C (Applied Biosystems) ,
1.3.1 Imin 2min GeneMapper 3.0 (Applied Biosystems)
3min 4min( 3—4°7C, 10min),
) 1.6
( )
1.3.2 , (Jietal, 2009):
Smin 8min 10min 12min 15min 20min( (%) = / x100%
2min, 3—47C) (%) = / x100%

1) XuD D, Lou B, Li S L et al, 2013. Isolation and characterization of eleven microsatellite loci in Nibea albiflora. Genet-
ics and Molecular Research. (accepted)
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Tab.l The sequences, specific annealing temperature and number in GenBank of microsatellite loci in N. albiflora
(5'—3" (C) GenBank
. F: CTTGGTTTTAGGTATCCAGGCTCT(FAM)
Nibea0l R: TGCCCACTCACCTGTGTCATT 33 IX413354
. F: ACAGAACACATCCAAACAAAGG(VIC)
Nibea(2 R: AACCAAAAGAAAGGAGCGAC >l IX413355
. F: AAGACGGTATGCCAGGGTT(PET)
Nibea04 R: GTTCAGGAGCAAAAAAATAAGAGA >l IX413357
. F: CAAAGGTTAGCCCCAAATCTG(VIC)
Nibea05 R: CGCACAATAAGCAATCACATAC 33 IX413358
. F: GCACACCTGACCGTGAACA(NED)
Nibea06 R: GAAGAGAACAACCTGGTAATGAACT >4 IX413359
. F: GAAGAAGTGAGAGAAAAGGGG(PET)
Nibea07 R: ATTATGTGAAAGTGCTGCGAG 33 IX413360
. F: AAATGTTTGGCTGTGCTATGA(FAM)
Nibea08 R: ATTGTGTGGCTGTTTTGTGTTA 31 IX413361
. F: TGCCTTTTGGAAATCAGCCT(VIC)
Nibea09 R: ACATCTCCCTAACAGTCGCATAATA >l IX413362
. F: GAGTGTCCTTGTGTGTTTATTCATCTG(PET)
Nibeall R: AGCACCTGCCGCTCTCTGTA 33 IX413364
‘ F: GAGGAGGACGGGGGGAGCAGAA(FAM)
Nial28 R: CCAGCCTAATGGCAACAAGGGAT >4 EU694167.1
(%) = / x100% R
(%) = / x100% 3.5min 100% :
3 SPSS
11.5 Duncan Hertwig ,
, 420mJ/cm® (
3.5min)
2.2
2
2.1 2 1—4min
(UV) ,
1 1 s 2min 19.0%+3.22%,
: (P<0.05)
3.5min  (
<420mJ/cm?),
(P>0.05); 3.5min ( 3),0C 1.26%=+1.04%; 3.0C
,  6min( 720mJ/cm?) 16.93%+3.27%, (P<
0.05
1200 SHER (%) = BHER%) -+ PSEE(%) ) )
1000 4) 8min
g0l (12.21%3.96%),
< 60f (P<0.05) ;
R 40} 8min
D
20 F 2.3
0 ]
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NE[)
( 2b, 2d),
1 Hertwig ( 2¢),

Fig.1 The Hertwig’s effects in sperm of N. albiflora with UV

irradiation
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R2 TRRARLEHZIMZHE, BEREE ZFEBLRNESEROZNE
Tab.2 Effect of different initial time of cold shock commencement after fertilization on fertilization, hatching of diploid
gynogenesis and induction rates

(%) (%) (%)
82.53+2.21° 74.70+1.78° 61.67+3.06
Imin 34.21+3.19° 45.53+5.10° 15.56+2.13°
2min 43.25+5.11% 43.90+4.61° 19.00+3.22°
3min 44.16+7.19° 20.70+1.95° 9.21+2.09¢
4min 44.29+5.90° 10.09+1.26¢ 4.52+1.10¢
, (P<0.05)

#3 TRALKRZLEBEENZHEER. BERAE _FEERPFLRMNESENZIT
Tab.3 Effect of different water temperatures for cold shock treatment on fertilization, hatching of diploid gynogenesis
and induction rates

(%) (%) (%)

86.68+5.23" 71.67+6.56" 62.35+9.52°

0°C 24.72+3.94¢ 4.77+3.38¢ 1.26+1.04¢

1.5C 36.21+4.10° 17.26+4.13¢ 6.36+2.15°

3.0C 48.50+3.90° 34.724+4.03" 16.93+3.27°

45C 50.39+4.75" 15.60+3.11° 7.95+2.31°
, (P<0.05)

R4 TRLARTLEREXNZHER., HREAE ZEEBLENESEHZMm

Tab.4 Effect of different duration time for cold shock on fertilization, hatching of diploid gynogenesis and induction rates

(%) (%) (%)

87.25+5.29° 72.67+5.29° 63.55+7.80°

5min 56.93+7.64° 10.93+3.06* 6.38+2.64%

8 min 50.89+7.23" 23.63+5.01° 12.21+3.96"
10 min 46.443.61° 18.00£6.19% 8.29+2.65"
12 min 32.5+£1.91¢ 14.57+5.77° 4.70+1.71¢
15 min 20.24+5.00¢ 9.41+2.65% 1.99+1.03%
20 min 13.2342.52¢ 6.62+3.17¢ 0.93+0.61¢

, (P<0.05)

b
, DNA 100,
200 ( 3a);
: DNA :
. DNA 50
TR , 100 ( 3b);
DNA
100 . 200
( 3¢ DNA
200 m DNA ’

2.4
2 (a) (b d) (©)
Fig.2 External morphologies of diploid control (a), haploid (b and d) and gynogenetic
diploid (c) larvae of N. albiflora DNA 10 ,
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Fig.3 DNA values of larvae of N. albiflora measured by flow cytometry
:a. , b. ,C.

®5 FRWIEEMEXGATEZAERAMNEFRRMEAE

Tab.5 The genotype and combination rate of parental and the progeny of gynogenesis on different microsatellite loci

Nibea0Ol 26 a/c b/b b/b 0
Nibea02 24 a/b c/d c/e(2) c/d(18) d/d(4) 0.750
Nibea04 29 a/b b/c b/b(0) b/c(7) c/c(22) 0.241
Nibea05 29 a/b b/c b/c(29) 1
Nibea06 24 a/b b/b b/b(24) 0
Nibea07 28 a/a b/b b/b(28) 0
Nibea08 24 c/d a/b a/b(24) 1
Nibea09 24 a/b ala a/a(24) 0
Nibeall 26 a/a b/b b/b(26) 0
Nial28 28 a/b c/d c/c(2) c/d(28) d/d(0) 0.933

= / x100%
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Fig.4 The genotypes of parents and individuals induced by cold shock in microsatellite loci NibeaOl
a b ¢ 1 2 Nibea0l
, 1—3min (9.21%—
420mJ/cm’ 19.0%), 2min
(Yamamoto, 1999), (Chen et al, (Xu et al,
2009; , 2009) 2007), (Xu et al, 2008) (
, 2009) R
s (Arai, 2001; Gomelsky, 2003)
R 3C 8—10min
(Xu et al, 2007, , )
( 3—5min  3—47C
, 5min)(Kato et al, 2004) ( 3min 3C

10—12min, Xu et al, 2007) ,
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ARTIFICIAL INDUCTION OF DIPLOID GYNOGENESIS IN NIBEAALIBIFLORA
AND EVIDENCE FOR FEMALE HOMOGAMETY

XU Dong-Dong', LOU Bao', XUE Bao-Gui', SHI Hui-Lai',
ZHAN Wei', MA Shi-Lei"?, MAO Guo-Min'

(1. Marine Fishery Institute of Zhejiang Province, Zhejiang Province Key Lab of Mariculture and Enhancement,
Zhoushan, 316100; 2. Zhejiang Ocean University, College of Marine Science, Zhoushan, 316004)

Abstract The induction of diploid gynogenesis in Nibea albiflora was established using a combination of
UV-irradiated homologous sperm and cold shock of the resulting embryo to inhibit the second meiotic division. The opti-
mal UV irradiation of the N. albiflora sperm for gynogenesis was 420mJ/cm’. A typical “Hertwig effect” was observed
based on the fertilization, hatching and occurrence of haploid by subjecting eggs fertilized with UV-irradiation sperm.
Treatment optima for diploid gynogenesis were 3°C for 8min at 2min after fertilization based on experiments. Results
obtained from the observations of external morphologies and detection of DNA content in larvae by flow cytometry proved
that the larvae were diploid gynogenesis. Furthermore, genetic inheritance from the parents to the progeny was examined
by 10 microsatellite loci. The genetic analysis revealed exclusively maternal inheritance in all gynogenetic fry and no pa-
ternal contributions were detected. The combination rate was relatively high at 5 microsatellite loci in the gynogenetic
offspring, and thereby the offspring show high genetic homogeneity with their female parent.

Key words Nibea albiflora; gynogenesis; artificial induction; UV irradiation; cold shock; microsatellite



