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Abstract

An oligochaete annelid species, Enchytraeus japonensis, reproduces not only asexually but also sexually. It has been reported that
putative mesodermal stem cells called neoblasts contribute to blastema formation and that Ej-piwi* germline stem cells participate in
gonadal regeneration. To delineate the origin and formation of both of these stem cells, we isolated two vasa-related genes (Ej-vigl
and Ej-vlg2) and analyzed the expression of each along with that of germline marker gene Ej-piwi. In adults, Ej-vlgl and Ej-vlg2 were
expressed in Ej-piwit germline stem cells and germ cells in gonads, while only Ej-vlg2 mRNAs were detected in neoblasts. Expression
analysis during embryogenesis indicated that clusters of Ej-vlgl/Ej-vlg2™" cells, located at the posterior ventral region in late embryos,
became Ej-vlgl™/Ej-vlg2"/Ej-piwi" germline stem cells just after embryogenesis. On the other hand, Ej-vlg2 single positive cells with mor-
phological characteristics of neoblasts became detectable much later after embryogenesis at the ventral position on each septum where
adult neoblasts exist, although these early detected cells were much smaller in size than adult neoblasts. The present results suggest that
(1) germline stem cells specified just after embryogenesis are derived from Ej-vlgl™/Ej-vlg2™ cells which appear at the posterior ventral
region in late embryos, and that (2) neoblasts appear much later in development.
© 2008 Elsevier B.V. All rights reserved.
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1. Results and discussion

An enchytraeid worm, Enchytraeus japonensis, sponta-
neously autotomizes into several fragments, and each frag-
ment regenerates into a complete new worm, resulting in
asexual propagation. On the other hand, under a low pop-
ulation density, it occasionally regenerates hermaphroditic
gonads and undergoes sexual reproduction (Myohara
et al., 1999). It has been reported that proposed stem cells
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called neoblasts contribute to the mesodermal region of
blastema and that Ej-piwi" germline stem cells participate
in gonadal regeneration. It is also suggested that the germ
and somatic lineages are segregated in asexually growing
animals and behave differently during regeneration
(Tadokoro et al., 2006).

In order to delineate the embryonic origin of germ
line cells supporting gonadal regeneration in adult E.
Jjaponensis, we explore the origin and the formation of
germline stem cells along with neoblasts. Because vasa-
related genes are not only expressed in germline cells
but also in pluripotent stem cells in hydras (Mochizuki
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et al., 2001), we have isolated two vasa-like genes (FEj-
vlgl and Ej-vlg2?) in the expectation of obtaining a mar-
ker for germ cells and/or neoblasts, and analyze the
expression patterns of these genes along with that of
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1.1. Isolation and characterization of E. japonensis vasa-
related genes

We amplified DEAD-box fragments from the comple-

Ej-piwi.

mentary DNA (cDNA) library of mature sexual worms
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Fig. 1. Alignment of predicted amino acid sequences of Ej-vlgl, Ej-vlg2, Vasa (fly), OyVLG (oyster), and CsVHD (solitary ascidian). Eight DEAD-box
motifs (red underline) and the EXRKF motif (blue underline), the latter of which is specifically conserved in Vasa- and PL10-related proteins, were
included in both sequences. Multiple sequence alignment was performed with ClustalW software (version 1.83, default parameters).
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