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stretching caused stiffness increase in half of the samples tested. The stiffened samples showed weight loss. The stimulation by KASW caused stiffening and weight loss in all
samples. The stiffer the dermis the larger the weight loss became. This result strongly suggested that water exudation was associated with stiffening.
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The dermis of sea cucumbers is a catch connective tissue that changes its stiffness in response to stimulation. Tensilin, a protein isolated from sea cucumbers, is known
to stiffen the dermis of holothurian body walls. We quantitatively examined the stiffening effect of tensilin by dynamic mechanical tests. Tensilin was isolated from the dermis
of the sea cucumber Holothuria leucospilota. The sinusoidal tensile strain, whose maximal value in a cycle was 30%, was applied with the frequency at 0. 3 Hz. The maximal
stress divided by the maximal strain in a cycle was defined as stiffness. Tensilin stiffened the dermis in a soft state induced by immersing the demus in Ca™*-free artificial sea
water: the increased value of stiffness in tensilin was comparable to the stiffness of the dermis rested in artificial sea water with normal Ca®* concentration (nASW) without
stimulation. The dermis rested in nASW did not become stiffer when tensilin was applied. The dermis in nASW, however, showed marked stiffening response when stimulated
by artificial sea water containing high concentration of K*. Thus our result showed that tensilin did not induce the stiffest state of the holothurian dermis.
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During downstream migration, salmon are considered to imprint specific odors of their natal river, and return to their home river by following the imprinted odor memories.
The olfactory hypothesis is suggesting that their olfactory neuron system plays an important role in homing migration. We attempted to identify olfactory imprinting-related genes
in the olfactory system of lacustrine sockeye salmon using a subtractive hybridization method. A subtractive hybridization was performed in two directions. In the forward sub-
traction experiment, tester used the olfactory bulb of 1-year-old fish in the smolt term, and in reverse subtraction, the tester consisted of 3-year-old fish in the feeding migration
term. After the forward subtractive cDNA library was constructed, differential screening was performed. We obtained a partial clone that showed a positive reaction in the forward
subtraction probe only (Sockeye salmon Olfactory system Imprinting related Gene, SOIG). The SOIG was 1700 bp in length and only expressed in the olfactory epithelium, and
not in other tissues. In the olfactory epithelium, the expression of SOIG mRNA was observed in the olfactory receptor cells and basal cells.
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Salmon are well known for their dramatic and accurate homing ability guided by the imprinted olfactory memory of their natal stream. However, these odor substances of
natal stream and the mechanisms of olfactory imprinting remain to be clarified. According to recent studies, amino acids dissolved in the home stream water might be home
stream substance for salmon. We carried out behavior experiments and electrophysiological experiments to test whether artificial amino acids mixtures have attractive effects on
salmon upstream selectivity, and to examine the change in amino acid composition of the home stream on salmon olfactory nerve response. Homing chum salmon (Oncorhynchus
keta) and homing lacustrine sockeye salmon (O. nerka) showed significant selectivity for artificial amino acids mitures of their home stream water. Chum salmon could identify
difference in artificial stream waters with and without L-Glu in the cross-adaptation experiment, but difference in amino acids composition did not reflect in the behavior exper-
iments. These results strongly support the hypothesis that amino acids dissolved in stream waters are home stream substances for salmon.
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In the last 20 years, sex steroids and prostaglandins have been reported as sex pheromones in several teleosts. These pheromones are called hormonal pheromones because
they or their precursors act as hormones in vertebrates. It has been speculated that such pheromones and the analogues are shared among many other species. However, it is
hard to apply a concept of hormonal pheromones towards many other species that have their own species-specific manner in the reproduction. In this study, we identified a novel
sex pheromone by using behavioral tests, liquid chromatography and spectroscopic analysis. In the spawning season, female masu salmon release a male-attracting pheromone
in the urine. This pheromone is a metabolite of tryptophan, L-kynurenine that induces sexual excitement and locomotive behavior in mature males. The pheromone in this species
is a compound other than hormonal pheromones.
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Reproductive mode of the brine shrimp, Artemia franciscana, is composed of ovoviviparity (release of free-swimming nauplii from brood chamber) and oviparity (spawning
encysted dormant gastrula embryos). Subitaneous cysts (hatch without delay) have been reported in rare case at a lower percentage. Here we reported that Artemia dormant cysts
in each brood were partial bivoltine. They were composed of two types; one would hatch under suitable circumstances in one to three months after spawning, and the other
would be dormant even under the appropriate environment for hatching and after passing the winter they would hatch in the spring. This was found for the first time by using
the cysts that have never been dehydrated or desiccated.
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Ascidians are known to accumulate vanadium ions at extremely high concentration in the vacuole of vanadocytes (vanadium containing blood cells). To examine functions
of genes responsible for vanadium accumulation such as vanadium binding proteins, metal transporters, or anion transporters, it is necessary to develop a transfection method
for ascidian blood cells. Here we report transient transfection of ascidian blood cells with foreign DNAs by lipofection and polyamine methods. In a medium that contains DMEM/
F12 and certain concentration of sodium chloride, we succeeded in introducing circular plasmid DNAs into blood cells of Ascidia sydneiensis samea. We used plasmid DNAs
that contain a gene promoter for actin or Vanabin fused to green fluorescent protein, and observed green fluorescence in cytoplasm of blood cells. The efficiency of transfection
was improved by reducing sodium chloride concentration.
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Motile iridophores present in lateral stripes of neon tetra respond to light directly and light irradiation causes a shift in the spectral reflectance to longer wavelengths. Each
iridophore contains two stacks of light-reflecting platelets. A change in light intensity induces the change in the inclination of platelets, resulting in an alteration in the distance
between them. In our previous study, we confirmed the expression of rhodopsin mRNA in the skin of neon tetra. Using skin preparation from lateral stripe, we lately found that
cAMP accumulation within iridophores by treatment with forskolin or theophylline inhibited the photoresponses of the cells, which suggests the involvement of Gi in the
responses. RT-PCR showed the expression of Gi mRNA in the skin, but Gt gene expression was not detected. Since Gts are generally essential components in the phototrans-
duction in visual cells of vertebrates, it is interesting to compare the phototransduction system between the iridophores and visual cells of neon tetra. Therefore, we also examined
the expression of Gt genes in some tissues including the retina.
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