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6-dimethylaminopurine 6-DMAP
Fluores einisothio yanate FITC

anti- -tubulin
Propidiumiodide PI Sigma

1.2
1.2.1

5 m3

16 22 

1.0
107 ind/mL 1.0 105 ind/mL
1.2.2

2.5 mL 9 m

60 /min 14

1 500 W/ m2

60 s 50 mL

200 mL 19 
80~90 min

20% 6-DMAP
10 mg/mL 1.2 mL 60 g/mL

30 min 500 2~3
200 mL

4~6 19 

1.2.3
0~200 min 10 min 1

200~300 min 20 min 1
0~100 min 5 min

100~150 min 10 min 1
1.5 mL 4% 1 mL

30 min
0.1 mol/L PBS pH7.4 4 
PBS 0.5% Triton X-100 40 min

PBS 3 200 g/mL RNase
20~25 60 min PBS 3 5%

BSA 60 min
1 50 FITC-anti- -tubulin 60 min 0.01% 
Triton X-100 2 10 g /mL PI

10 min 0.01% Triton X-100 1
2% DABCO

Nikon

2

2.1

1

 1a 1b
2

 2a~3b
3 PB1

20 min

 4a 4b
4 PB2

35 min

 5a~6b
5

50 min

 7a~8b
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Dynamic status of microtubule in early developmental stages of gynogenetic 
diploid induced by heterologous sperm in Chlamys farreri

WU Biao1 2 YANG Ai-guo1 WANG Qing-yin1 LIU Zhi-hong1 ZHOU Li-qing1

1.Key Laboratory for Sustainable Utilization of Marine Fisheries Resour es Ministry of Agri ulture Yellow Sea Fisheries 
Resear h Institute Chinese A ademy of Fishery S ien es Qingdao 266071 China 2.College of Aqua-life S ien e and Te hnology
Shanghai O ean University Shanghai 200090 China

Abstract Artifi ial diploid gynogenesis te hniques in shellfish have developed rapidly in re ent years however
few studies on the dynami  status of mi rotubule in this field were reported. This study depi ted the mi rotubule 
status in early developmental stages of normal fertilized diploids and gynogeneti  diploids of s allop Chlamys 
farreri and provided ytologi al bases for ytoengineering breeding and related resear hes. The meioti  division 
of the eggs of Chlamys farreri was a tivated by ultraviolet UV -irradiated heterogenous sperm of Pa ifi  oyster 
Crassostrea gigas and the gynogeneti  diploids were indu ed by blo king extrusion of the se ond polar body 
from fertilized eggs with 6-dimethylaminopurine 6-DMAP . The dynami  status of mi rotubule was studied by 
dire t immunofluores en e with FITC-anti- -tubulin. The results showed that the spindle assembled periodi ally 
towed the hromosomes to a omplish the extrusion of the first and se ond polar bodies and the female and 
male pronu lei fused into zygotonu leus in normal fertilized eggs. However the behavior of mi rotubule in 
eggs of gynogeneti  diploids was onsiderably ompli ated. The mi rotubule in 6-DMAP treated eggs was 
destroyed badly and the spindle be ame anomalisti  shape or disappeared the mi rotubule be ame shorter and 
un onspi uous. The hromosomes arranged irregularly and ouldn t move to form the se ond polar bodies. After 
relieving the treatment of 6-DMAP the mi rotubule reassembled and ondu ed the diploid female pronu lei s 
movement to a tivate the first leavage. In this pro ess the sperm nu leus of gynogenesis kept dense or expanded 
again to be ome a dense hromatin body DCB  whi h didn t join into the karyokinesis. The results of this study 
suggested that the ultraviolet UV -irradiated sperms of Crassostrea gigas ould enter into the eggs of Chlamys 
farreri and a tivate the eggs while they did not form the zygo yte. And the 6-DMAP ould prohibit the ex ursion 
of the se ond polar body to produ e diploids. The feasibility of gynogenesis in Chlamys farreri indu ed by 
heterologous sperm was demonstrated. Journal of Fishery S ien es of China 2008 15 4 542 549 
Key words Chlamys farreri gynogenesis heterologous sperm immunofluores en e staining mi rotubule
dynami  status
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1a 1b 2a 2b 3a 3b 4a 4b 5a 5b

6a 6b 7a 7b 8a 8b 9a 9b 10a 10b

. 1 000.

CHS FCHS FPN MPN MT OCHS PB PB1

PB2 SD SP ZN .

Plate Microtubule behavior of Chlamys farreri eggs in normal growing group

1a 1b Unfertilized mature egg 2a 2b Sperm penetrated into egg 3a 3b Anaphase of the first meiosis 4a 4b Release of the 

first polar body 5a 5b Anaphase of the se ond meiosis 6a 6b Release of the se ond polar body 7a 7b Formation of the female 

pronu leus and male pronu leus 8a 8b Female and male pronu lei fused into zygotonu leus 9a 9b Prophase of the first leavage

10a 10b Anaphase of the first leavage. 1 000.

CHS Chromosome FCHS Female hromosome FPN Female pronu leus MPN Male pronu leus MT Mi rotubule OCHS

Offspring hromosome PB Polar body PB1 First polar body PB2 Se ond polar body SD Spindle SP Sperm pronu leus ZN

Zygotonu leus. 

 

1a 1b 2a 2b 3a 3b 4a 4b 5a 6b 6-DMAP

7a 7b 8a 8b 2 . 1 000.

CF CHS DCB FCHS MT PB1 SD SP .

Plate  Microtubule behavior of Chlamys farreri eggs in gynogenetic diploids induced by Crassostrea 
gigas s sperm 

1a 1b Unfertilized mature egg 2a 2b Sperm penetrated into egg 3a 3b Anaphase of the first meiosis 4a 4b Release of the first 

polar body 5a 6b 6-DMAP treating stage 7a 7b Anaphase of the first leavage 8a 8b 2 ell stage.  1 000.

CF Cleavage furrow CHS Chromosome DCB Dense hromatin body FCHS Female hromosome MT Mi rotubule PB1 First polar body

SD Spindle SP Sperm pronu leus.
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