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ABSTRACT

While many members of lepidopteran insect produce fibrous materials (silk), only the silk produced
by silkworm, particularly Bombyx mori, is commonly used in our daily lives. It is therefore important
to investigate the properties and production of silk from other insects in order to source novel natural
fibers (silks).

The tobacco hornworm, Agrius convolvuli is relatively large lepidopteran insect. The larva of A.
convolvuli don 't make cocoon, but produce tiny amounts of fibrous materials (Agrius silks). Agrius
silk proteins are synthesized in the labial glands, homologous organ of the silk gland in the
domesticated silkworm, Bombyx mori. Our previous researches showed the luminal contents in labial
glands during larval stage were different from that of wandering stage or pupal chamber producing
stage. These findings suggest A. convolvuli make different silk for adapting to the needs required at
each developmental stage. These phenomena are not seen in silk glands of B. mori, unique in Agrius
labial glands.

First of all, we investigated the influences of application of 20-hydroxyecdysone on the synthesis
fibrous proteins in larval labial glands, and the transition of contents in the lumen. Then, the major
component of larval and pupal silk of A. convolvuli were investigated

The studies about the synthesis of luminal proteins in labial glands revealed the luminal components
reflected the newly synthesized proteins in labial glands. However, application of 20-hydroxyecdysone
did not effect on the sort of proteins synthesized, and also on the member of luminal contents in the
labial glands. These results indicate 20-hydroxyecdysone cannot control the synthesis of fibrous
proteins in labial glands, directly.

70k and 180k proteins are the major components of larval or pupal silk protein, respectively. So,
the synthesis and the properties of these proteins are examined. 70k protein was synthesized
throughout 5th instar (probably from first instar to metamorphosis).  On the other hand, 180k protein
revealed only during late spinning stage. Analysis of the amino acid compositions of these proteins
clearly show there is no relationship between 70k and 180k proteins; Glycine, asprtic acid, and lysine
were abundant in 180k protein. In contrast, 70k protein contained Glycine, glutamic acid, alanine,
and valine in profusion. These rates of amino acid compositions of 70k and 180k proteins were also
different from that of fibroin and sericin of B. mori.

Finally, we tried to characterize and categorize the luminal proteins in labial glands at 5th instar
larva. The major luminal contents were isolated and characterized some properties. These major
luminal proteins had unique repeated amino acid sequences usually shown in fibrous protein,
respectively. So they were considered to be the components of silk of Agrius larva (at fifth instar).
Moreover, these proteins could classify into some group (at least three groups) by the size and
sequence. Therefore, the larval silk would be made from several fibrous proteins.

From these studies, it revealed that labial gland of A. convolvuli was a good model organ as a
reference for investigating the evolution of silk gland of B. mori.
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