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14 (6-dimethylaminopurine, & % 6-DMAP) « 5 i 57
5 3¢ 3t 3 (Fluoresceinisothiocyanate, f&] #% FITC) #x
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BRI SR S IR A 1500 pW/em® (18 A8 R
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Dynamic status of microtubule in early developmental stages of gynogenetic
diploid induced by heterologous sperm in Chlamys farreri

WU Biao'"*, YANG Ai-guo';, WANG Qing-yin', LIU Zhi-hong', ZHOU Li-qing'
(1.Key Laboratory for Sustainable Utilization of Marine Fisheries Resources. Ministry of Agriculture, Yellow Sea Fisheries

Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China; 2.College of Aqua-life Science and Technology,
Shanghai Ocean University, Shanghai 200090, China)

Abstract: Artificial diploid gynogenesis techniques in shellfish have developed rapidly in recent years, however,
few studies on the dynamic status of microtubule in this field were reported. This study depicted the microtubule
status in early developmental stages of normal fertilized diploids and gynogenetic diploids of scallop Chlamys
farreri, and, provided cytological bases for cytoengineering breeding and related researches. The meiotic division
of the eggs of Chlamys farreri was activated by ultraviolet (UV) -irradiated heterogenous sperm of Pacific oyster
Crassostrea gigas and the gynogenetic diploids were induced by blocking extrusion of the second polar body
from fertilized eggs with 6-dimethylaminopurine (6-DMAP). The dynamic status of microtubule was studied by
direct immunofluorescence with FITC-anti-a-tubulin. The results showed that the spindle assembled periodically
towed the chromosomes to accomplish the extrusion of the first and second polar bodies, and the female and
male pronuclei fused into zygotonucleus in normal fertilized eggs. However, the behavior of microtubule in
eggs of gynogenetic diploids was considerably complicated. The microtubule in 6-DMAP treated eggs was
destroyed badly and the spindle became anomalistic shape or disappeared, the microtubule became shorter and
unconspicuous. The chromosomes arranged irregularly and couldn’ t move to form the second polar bodies. After
relieving the treatment of 6-DMAP, the microtubule reassembled and conduced the diploid female pronuclei’ s
movement to activate the first cleavage. In this process, the sperm nucleus of gynogenesis kept dense or expanded
again to become a dense chromatin body (DCB) which didn’ t join into the karyokinesis. The results of this study
suggested that the ultraviolet (UV) -irradiated sperms of Crassostrea gigas could enter into the eggs of Chlamys
Jarreri and activate the eggs while they did not form the zygocyte. And the 6-DMAP could prohibit the excursion
of the second polar body to produce diploids. The feasibility of gynogenesis in Chlamys farreri induced by
heterologous sperm was demonstrated. [Journal of Fishery Sciences of China, 2008, 15 (4) : 542-549 ]

Key words: Chlamys farreri; gynogenesis; heterologous sperm; immunofluorescence staining; microtubule;
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BRI SHILENEEZENZRERPHENDEE
la. 1b: RZHE MK RLEEN T 2a.2b: K& T ABF; 3a.3b: 3 — R 25 1 da.4b: 55— MRARHES s Sa.5b: S kAR5
H; 6a.6b: 55 A 7a. Tb: M HEIBAZ O s 8a. 8b: MEL B TR AZ AL A A T 4%; 9a.9b: B — IR UPZ I ETHA; 10a.10b: 2
—IROPEAIEHA . X1 000.
CHS: 484 FCHS: BEA Y54 FPN: BEPE % : MPN: BEPE )R A% : MT: %8 : OCHS: TARYL A4 PB: Mt/ PBL: 3 —1k
s PB2: BB AR MK SD: 444K SP: M5 H%; ZN: & TH4 .

Plate I Microtubule behavior of Chlamys farreri eggs in normal growing group

la, 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 second meiosis: 6a, 6b: Release of the second polar body: 7a.7b: Formation of the female
pronucleus and male pronucleus; 8a, 8b: Female and male pronuclei fused into zygotonucleus; 9a. 9b: Prophase of the first cleavage;
10a, 10b: Anaphase of the first cleavage. X1 000.

CHS: Chromosome; FCHS: Female chromosome; FPN: Female pronucleus: MPN: Male pronucleus; MT: Microtubule; OCHS:
Offspring chromosome; PB: Polar body: PB1: First polar body: PB2: Second polar body: SD: Spindle; SP: Sperm pronucleus: ZN:

Zygotonucleus.

BRI REEFESWHILEIUEZLENEATRPMENNTE
la, Ib: REZHEHI BTN T 2a.2b: K& T ABP: 3a.3b: 55— KB 85 RS H: 4a.4b: 3 — P HEH : Sa-6b: 6-DMAP AL ]
7a.7b: 5 — XSS H: 8a.8b: 2 #HALH . X1 000.
CF: YPZ494; CHS: Y@ 4K; DCB: BB YL i #K; FCHS: BEARGL G0k MT: 4808 ; PB1: 55— 4k /k; SD: ifE4R; SP: fFt% .
Plate II Microtubule behavior of Chlamys farreri eggs in gynogenetic diploids induced by Crassostrea
gigas’ s sperm

la, 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 cleavage: 8a, 8b: 2cell stage. X1 000.
CF: Cleavage furrow; CHS: Chromosome; DCB: Dense chromatin body; FCHS: Female chromosome; MT: Microtubule; PB1: First polar body;

SD: Spindle; SP: Sperm pronucleus.
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Plate | Microtubule behavior of Chlamys farreri eggs in normal growing group (X1 000)
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Plate II Microtubule behavior of Chlamys farreri eggs in gynogenetic diploids induced by Crassostrea

gigas’ s sperm (X1 000)
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