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DEVELOPMENTAL CHANGES OF GTP-CH I ACTIVITY IN INTEGUMENT AND FAT BODY OF THE SILKWORM, BOMBYX MORI
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In insects, pteridines cause the body coloration, together with ommochromes and melanin. Among the pterldme derivatives, tetrahydrobiopterin (BH,) is essential
cofactor for the synthesis of neurotransmitters. In order to clarify the physiological roles of BH, in insects, we are investigating the biochemical properties of GTP-CH I,
the first key enzyme in the biosynthesis of BH4. We have reported strong signals of GTP-CH I mRNA were recognized around the periods of each ecdysis in the quail,
whose characteristics were abundant accumulation of ommochromes and comparatively large larval markings formed by cuticular melanin. In this study, we examined
GTP-CH I activity in the integument and the fat body at the various developmental stages. In the integument, GTP-CH I activity increased on the first day of the fifth-
instar and gradually from late pupal stage to adult eclosion. However, the activity was extremely low around the period of larval-pupal ecdysis. These results indicate that
BH, may have specific roles for the biosynthesis of both ommoclomes and melanin in the larval integument and the wings during the pigment formation.
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Sepiapterin reductase (SPR) is the important enzyme that catalyzes the last step in the biosynthetic pathway of tetrahydrobiopterin (BH,). PC12 cells have been
used as a model of catecholaminergic neurons in culture. For producing catecholamines, these cells require BHy. In this study, we examined the effect of overexpression
of SPR on cell proliferation of PC12 cells. SPR ¢cDNA was cloned into expression vector. PC12 cells were seeded and then transfected using Lipofectamine with SPR
expression vector. Both biopterin content and SPR activity in the SPR expression vector-transfected cells increased after the transfection. The cell did not show
significant change in biopterin content, SPR activity, or growth rate after the transfection with control expression vector. These results indicated that transfection of
PC12 cells with SPR expression vector for SPR increased their growth rate. Furthermore, we recognized that transcription factors for proliferation of cell were up
regulated. Our data suggested that BH4 content may control the proliferation of PC12 cells.
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In various insect species, it has been accepted that ecdysteroid-phosphates are storage form for supplying active free ecdysteroids before the prothoracic grands of
the embryo differentiate. We have demonstrated that ecdysteroid-phosphate phosphatase (EPPase), which specifically catalyzes the dephosphorylation of ecdysteroid-
phosphates, participates in the increase of free ecdysteroids in Bombyx eggs. In this study, we indicated that EPPase is localized in the cytosol of yolk cells, and
ecdysteroid-phosphates are bound to yolk protein vitellin (Vn) and stored in yolk granules. Furthermore, the Vn-bound ecdysteroid-phosphates were scarcely hydrolyzed
by EPPase. To explain the process of hydrolysis of maternal ecdysteroid-phosphates by EPPase, we demonstrated that following biochemical reactions are operating:
acidification of yolk granules, induced by vacuolar-type proton-translocating ATPase, triggers the dissociation of ecdysteroid-phosphates from Vn-ecdysteroid-
phosphates complex and then ecdysteroid-phosphates are released to cytosol from yolk granules.
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Many intracellular proteins are degraded by the proteasome system. Core of this system is 20S proteasome that has three peptidase activities (chymotrypsin, trypsin
and caspase-like activities). We investigated that the effects of Zn ion and other divalent cation were analyzed on the three peptidase activities of 20S proteasome isolated
from various animals and tissues. The results were obtained that three kinds of Zn ion binding were detected by measuring the peptidase activities of 208 proteasome and
the mechanism were discussed.
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In ovaries of the silkworm, the bulk of ecdysteroids exists as phosphoric ester, such as ecdysone 22-phosphate, 20-hydroxyecdysone 22-phosphate, 22-deoxy-20-
hydroxyecdysone 3-phosphate and 2,22-dideoxy-20-hydroxyecdysone 3-phosphate. Howwzr little or no attention haa been paid to ecdysteroid kinase involved in the
synthesis of the phosphoric ester in Bombyx ovaries. In this study, ecdysteroid kinase actw1ty was measured using *H-ecdysone as the substrate. Radioactivity of *H-
ecdysone 22-phosphate converted from *H-ecdysone was quantified using a liquid scintillation counter. We attempted partial purification of ecdysteroid kinase in
Bombyx ovaries, and some enzymatic properties were demonstrated using the partially purified enzyme. It is worthy of our notice that ecdysteroid kinase, partially
purified in our present experiments, catalyzed the phosphorylation of ecdysone and 20-hydroxyecdysone at the C-22 position, but did not catalyze the phosphoryaltion of
22-deoxy-20-hydroxyecdysone and 2,22-dideoxy-20-hydroxyecdysone at the C-3 position. These results suggest that the phosphorylation of ecdysteroids at C-22 and C-3
positions are catalyzed by different enzymes.
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Daphnia normally reproduce by parthenogenesis. In unfavourable environments, however, robust resting eggs are induced after they switch to sexual reproduction.
Resting eggs can remain viable for decades or centuries, and can withstand freezmg and drymg Resting eggs are also able to survive in the harsh environment of a
predator’s digestive system. However, there is a little physlco -chemical information about the resting eggs itself. A previous study reported the existence of magnetic
material having properties consistent with magnetite in Daphnia resting eggs (Zool.Sci.(2004)21:p.63-67). In this study, the metal that gives the magnetic property to
Daphnia resting eggs was investigated by Electron Spin Resonance (ESR) spectroscopy. The ESR spectroscopy is used to detect presence of unpalred spins from metal
elements. As a result, two ESR signals were obtained from Daphnia resting eggs. One ESR signal was matched to the ESR signal originated from Fe’", and another ESR
signal was matched to the ESR signal originated from magnetite.
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Recently, we have reported that clenbuterol, a B,-adrenergic agonist, induces the hypertrophy of rat masseter muscle. The purpose of the present study is to
determine if growth factors and muscle satellite cells are involved in the clenbuterol-induced hypertrophy of rat masseter muscle. Clenbuterol (30 pg/ml) was orally
administered to 8 week-old rats via their drinking water for 3 weeks. The mRNA expression levels for growth factors (TGFB, FGF, PDGF, HGF and myostatin) and for
satellite cell markers (pax7, m-cadherin, MNF, myoD and myogenin) were analyzed by competitive-polymerase chain reaction in combination with reverse- transcription.
Clenbuterol induced approximately 50 - 110% increases in the mRNA expression levels for TGFB1-3, PDGF-B and myostatin, but it induced an approximately 30%
decrease in the mRNA expression level for FGF-2. Clenbuterol induced approximately 40% increases in the mRNA expression levels for m-cadherin, MNF, myoD and
myogenin. These results suggest that those growth factors and myogenic satellite cells are involved in the clenbuterol-induced hypertrophy of rat masseter muscle.
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