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G+ AZA, Protothaca (Notochione) jedoensis (Bivalvia: Veneridae)<|
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Germ Cell Differentiations during Spermatogenesis and Ultrastructural
Characteristics of Mature Sperms in Male Protothaca (Notochione) jedoensis
(Bivalvia: Veneridae)

Jin Hee Kim', Young-Jae Park’, Ki-Young Lee’, Moon Sul Choi’, Won-Jae Seo* and Ee-Yung Chung4"r

'Korea Ocean & Fisheries Institute, Busan 608-810, Korea
’Sea Green Industry Institute, Bucheon 420-851, Korea
3Department of Marine Biotechnology, Kunsan National University, Gunsan 573-701, Korea

‘Korea Marine Environment & Ecosystem Institute, Dive Korea, Bucheon 420-857, Korea

ABSTRACT : Some characteristics of germ cell differntiations and the function of accessory cells during spermatogenesis,
and mature sperm ultrastructure in male Protothaca (N.) jedoensis were investigated by transmission electron microscope
observations. The morphology of the spermatozoa of this species has a primitive type and is similar to those of other species
in the subclass Heterodonta. Accessory cells, which are connected to adjacent germ cells, are involved in the supplying of
the nutrients for germ cell development. The morphologies of the sperm nucleus and the acrosome of this species are the
cylindrical type and cap shape, respectively. Spermatozoa are approximately 46~50 (m in length including a long sperm
nucleus (about 2.44 /m in length), an acrosome (about 0.45 /m in length), and tail flagellum (about 42~46 m). The axoneme
of the sperm tail shows a 9+2 structure. As some characteristics of the acrosomal vesicle structures, the basal and lateral
parts of basal rings show electron opaque part (region), while the anterior apex part of the acrosomal vesicle shows electron
lucent part (region). These characteristics of the acrosomal vesicle were found in the family Veneridae and other several
families in the subclass Heterodonta. These common characteristics of the acrosomal vesicle in the subclass Heterodonta can
be used for phylogenetic and systematic analysis as a taxonomic key or a significant tool. The number of mitochondria in
the midpiece of the sperm of this species are four, as one of common characteristics appear in most species in the family
Veneridae and other families in the subclass Heterodonta. However, exceptionally, only three species in Veneridae of the
subclass Heterodonta contain 5 mitochondria. The number of mitochondria in the sperm midpiece can be used for the
taxonomic analysis of the family or superfamily levels as a systematic key or an important tool.
Key words : Protothaca (Notochione) jedoensis, Spermatogenesis, Sperm ultrastructure, Accessory cell.
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Fig. 1. Transmission electron micrographs of spermatogenesis and
spermiogenesis in male Protothaca jedoensis (A~H). A,
The primary spermatogonium (PSG) and secondary sper-
matogonium (SSG). Note a nucleus (N) containing chro-
matins (CH) and several mitochondria (M) in the cytoplasm.
B, Primary spermatocytes (PSC) and secondary spermato-
cytes (SSC). Note several synaptonemal complex (SNC) in
the nucleus during the prophase of primary maturation di-
vision and mitochondria (M) in the cytoplasm. C, Primary
spermatocytes (PSC), secondary spermatocytes (SSC) and
accessory cells. Note chromatins (CH) in the nucleus, a
large quantity of glycogen particles (GP), a few lipid dro-
plets (LD) in the accessory cells (AC-I) and lysosomes
(dense granule (DG)) in the accessory cell (AC II). D, A
spermatid (ST). Note high electron dense heterochromatin
materials (HC) in the nucleus and proacrosomal granule
near the Golgi complex, mitochondria (M) and vacuoles
(V). E, A spermatid in the early stage of differentiation
during spermiogenesis. Note high electron dense granules in
the nucleus and the proximal centriole (PC) distal centriole
(DC) beneath the posterior nuclear fossa. F, A spermatid in
the same stage. Note the proximal centriole (PC), distal cen-
triole (DC) surrounded with two spherical mitochondria at
the sperm midpiece and appearance of a flagellum (F). G,
A spermatid in the middle stage of differentiation during
spermiogenesis. Note a high electron dense proacrosomal
vesicle (PAV) in the beginning of acrosome formation on
the nucleus. H, A spermatid in the same stage of differen-
tiation during spermiogenesis. Note a developed high elec-
tron dense proacrosomal vesicle (PAV) on the anterior nu-
clear fossa.
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Fig. 3. A schematic diagram of acrosome forms of seven families
in Subclass Heterodonta in Bivalvia (Kim, 2001).
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