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EXPRESSION OF THE THYROID-RELATED TRANSCRIPTION FACTOR GENES, TTF-2 AND PAX258 IN THE ENDOSTYLE OF ADULT AMPHIOXUS
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The endostyle is a pharyngeal organ of Urochordata, Cephalochordata and larval Cyclostomata. This organ secretes mucus-proteins for internal filter feeding, a
feeding system that must have developed in the common ancestor of these subphyla. Furthermore, the endostyle has also a series of functions that parallel those of the
vertebrate thyroid, such as iodine uptake and thyroid peroxidase activity. Therefore, the endostyle is a key structure to understanding the origin and evolution of thyroid
as well as chordate body plan. In the present study, we investigated the expression patterns of thyroid-related transcription factor genes for TTF-2 and Pax258 in adult
amphioxus by means of the whole-mount in situ hybridization. Expression of TTF-2 was detected in the thyroid equivalent region (zone 6) of the amphioxus endostyle as
same as that of TPO which encodes thyroid-related differentiated marker. On the other hand, Pax258 was not expressed in the thyroid equivalent region, however,
expression pattern of Pax§ was similar to that of 7TF-1 which encodes thyroid-related transcription factor. These molecules might bring us insight into the evolution of
endostyle and thyroid.
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Two forms of the flightless leaf beetles belonging to the Chrysolina angusticollis species complex are distributed in the southern suburb of Sapporo, Hokkaido,
northern Japan. They are basically parapatric , feeding on the same kind of host plants. Previous studies revealed that there was rather strong sexual isolation between
them, and there was reduction of fertility in males of F1 hybrids. However, allozymic analyses revealed that natural hybrids were occasionally found in very narrow
hybrids zones formed at the boundary of their distribution. The present study was conducted in order to reassess the degree of premating isolation using a field cage
(length 7m, width 7m, hight 3m) with host plants, in which the two forms were released. In this condition, matings between the two forms were more frequent than those
previously observed in the laboratory. Fate of offspring produced in the cage is also reported.
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In 1996 summer, we discovered the abnormal female which produces only female progeny (We refer to such a female as a monogenic female). The daughters of the
monogenic female produced only female progeny again when they crossed with sons from the normal females. The maternally inherited cytoplasmic factor killed male
embryos. Bogdanowicz et al.(2000) had investigated the haplotypes of the mothes in the world, which were divided into four grades based on the mitochondrial DNA
haplotypes. By our investigations, the haplotypes of the monogenic females belonged to the most common haplotype obtained in Honshu subspecies, although the
monogenic females were found only in the area of Hokkaido subspecies. The results become strong basis that the monogenic females brought by the crosses between
subspecies Honshu female and subspecies Hokkaido male. As if proving this, Goldschmidt(1930) showed that substantially only female progeny(1245 females and one
male) was produced in the backcross between F1 female (Honshu female x Hokkaido male) and Hokkaido male. The theory of Goldschmidt, who considered the
maternal factor as a major determinant of female sex, deserves revaluation.

SEASONAL REPRODUCTION OF THE DEEP-SEA OPHIUROID, OPHIURA SARSII SARSII LUTKEN, 1855
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The deep-sea benthos inhabiting a relatively constant physical environment have long been considered to reproduce throughout the year. However, recent evidence
suggests that benthic invertebrates have a seasonal reproductive cycle. Although O. sarsii sarsii is the most dominant species among the deep-sea benthos in the Sea of
Japan, characterized by a deep-sea water mass, its reproductive state is unknown. We studied the reproductive biology of this ophiuroid, periodically collected at a depth
of 250m north of Sado island. The annual reproductive cycle was studied by the gonad index (GI) method and by histological observations. GI for both sexes is lowest in
April. From June to October, continuous growth of gonads was such as a consequence of gametogenesis. GI was highest in February, when the lumens of the testis and
ovary respectively filled with a number of sperm and full-developed ova. The organic matter in the bottom sediments is increased in April, suggesting a seasonal signal of
food supply for the ophiuroid in the bathyal zone. This study confirmed that O. sarsii sarsii exhibits a distinct annual reproductive cycle which may relate to the seasonal
changes in food.
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Members of the genus Wolbachia are rickettsia-like endocellular bacteria associated with insects and other invertebrates. Infection with Wolbachia often causes a
wide range of effects on the reproduction and physiology of arthropod hosts such as cytoplasmic incompatibility, parthenogenesis, feminization, male killing, etc. In the
adzuki bean beetle Callosobruchus chinensis, we identified a strain of Wolbachia that was resistant to antibiotics and subjected to sex-linked inheritance. Detailed
analyses revealed that the Wolbachia strain has no microbial entity but is a genome fragment of Wolbachia endosymbiont transferred to the X chromosome of the host
insect. This study provided the first authentic case where horizontal gene transfer from a symbiotic microorganism to a host multicellular eukaryote occurred in nature.
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The phytophagous ladybird beetles belonging to the Epilachna vigintioctomaculata species complex are composed of four very closely related species, that were
classified into group A (E. vigintioctomaculata) and group B (E.niponica, E.yasutomii, E.pustulosa). We determined a part of 16S rDNA of endosymbiotic bacteria
obtainedfrom all the four ladybird beetle species, and analyzed their phylogenetic relationships using Neighbor Joining method. Symbionts of each of the two beetle
groups constituted amonophyletic group, and those of the three species of group B shared the same sequence. The results suggest that the divergence of the symbionts
followed the divergence of the two groups of the ladybird beetles.
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Phelotrupes laevistriatus is one of the commonest dung beetles in Japan, dwelling mainly in forest habitats. Previous studies demonstrated that this species exhibited
a dimorphism in flight muscle. Beetles with well developed muscle were distributed in the southern part, from the Tohoku district in the north to Kyushu district in the
south, whereas those with undeveloped muscle were distributed in the northern part, Hokkaido and northern Honshu, The two forms showed a mosaic distribution in
northern Honshu, with sympatric occurrence in some collecting sites. To investigate the origin of the flight muscle dimorphism in P. laevistriatus, we determined the
sequences of mtCOL gene for 36 individuals from 11 sites and constructed gene tree and a population tree using the Neighbor-Joining method. The result suggested that
P. laevistriatus invaded Japan from south and successively expanded their range northward. Beetles from southern Japan with developed muscle were paraphyletic,
diverged near the origin, whereas all the beetles with undeveloped flight muscle were included in a derived monophyletic group comprising the northern Japan
populations.
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