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Fig. 1.  Scanning electron micrographs showing the binding, and penetration of the sperm to the egg of the oyster
Crassostra gigas. (A) Five seconds after insemination, the sperm bind to the egg and undergo acrosomal exocytosis and
filament formation (arrow head). (B) One minute after insemination, the sperm start to penetrate the vitelline envelope of the
egg. (C) Two to five minutes after insemination, the acrosome reation of the sperm causes the lysis of the vitelline envelope
{arrow head) and facilitate its penetration through the egg.
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Fig. 2.  The events of chromosome behavior from unfertilized egg to first cleavage stained with Hoechst 33342 in the
oyster Crassostrea gigas. The unfertilized oocytes from the ovary are found at prometaphase of first meiosis (A to C) with
dispersed chromosome locates centrally (A), condensed chromosome locates centrally (B), and metaphase 1 chromosome in
the periphery (C). Sperm are added to the oocytes arrest at metaphase of the meiosis (D) and initiates meiotic maturation and
embryonic development through the stages of meiotic maturation as shown in (D) metaphase-1, (E) anaphase-1, (F)
telophase-1 and formation of the first polor body (1Pb), (G) metaphase-2, (H) anaphase-2, () telophase-2 and formation of
the second polar body (2Pb), () formation of female pronucleus (fpn), (K) migration and decondensation of female
pronucleus and male pronucleus (mpn), (L) fpn & mpn fuses to from the zygotic genome, {M) metaphase of the first cleavage,
(N) anaphase of the first cleavage, and (O) two-cell stage.
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Fig. 3.  Embryonic development of the oyster Crassostrea gigas. (A) Unfertilized egg incubated in seawater for 60 min. (B)
The sperm bind and penetrate through vitelline envelope of the egg around 30 seconds after insemination. (C) First polar
body extrudes out at 10 min after insemination. (D) Second polar body forms twenty min after insemination. (E) Embryo at
the two-cell stage with polar bodies visible at 40 min after insemination. The cells divides approximate every 10 min.
Embryo of (F) 50 min, (G) 90 min, (H) 120 min, (I} 2.5 h, (J) 3 h after insemination, the embryo go through morula stage to
blastula stage. The ciliated embryo start to move at 4 h (K) after insemination. (L) Embryo of 6 h after insemination.
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Fig. 4. Embryonic development of the oyster Crassostrea gigas. (A) Ciliated blastula embryo at 8 h after insemination. (B)
Ciliated gastrula embryo at 10 h after insemination. (C) 14 h (D) 16 h after insemination, veliger larva forms. (E) 17 h (F) 18 h
after insemination, D larvae formed.
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Early Developmental Events Following Fertilization in the Oyster
Crassostrea gigas

Abstract

Early development of the oyster Cressostrea gigas cultured in Taiwan was analyzed with emphasis on the
processes of fertilization, sperm-egg interaction, meiotic maturation, and early embryogenesis, using light and
epifluorescence microscopy and scanning electron microscopy. The oyster sperm is composed of a spherical
head region with an anterior cap-like acrosome, and a posterior mitochondrial region, from which extends a 40
um long flagellum. The unfertilized eggs are approximately 50-60 um, with irregular shape from ellipsoid to pear
shape due to the extension of polar lobe in vegetal pole. The egg is surrounded with thin, protruded vitelline
envelope. When the sperm bind to the vetelline envelope they undergo acrosome reaction immediately and
penetrate through the vetelline envelope to fuse with the plasma membrane of the egg. At water temperature of
27 °C, meiotic divisions of the eggs resume after fertilization. The first polar body extrudes about 8-12 minutes
and the second polar body forms approximate 20-24 minutes after fertilization. The first and second division
occur 40 and 45 minutes respectively after fertilization. The oyster embryos rapidly reach the morula and
ciliated blastula stages and become motile gastula about 8 hours after fertilization. The embryos pass through a
trochophore stage and develop into a straight-hinge D-larvae approximately 16 hours after fertilization.

The effects of water temperature (24, 27, and 30 °C) on meiotic maturation and cell division were examined.
The kinetics of polar body formation and the first mitotic division are influenced by rising temperature, i.e., the
higher the temperature, the faster development of fertilized eggs and embryos proceed. The unsyncronized
meiotic and mitotic development of the oyster occur using stripped oocytes from the female, and this
phenominum is more evident when using the mixture of the oocytes from several females.

The results clearly define the conditions and features for normal meiotic maturation and embryonic
development of the oyster from local Taiwan and can provide a basic guideline for successful breeding,

culturing and induction of polyploid of the oyster in Taiwan.

Key words: Fertilization, Embryonic development, Acrosome reaction, Polar body, Trochophore, D-
Larvae
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