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ABSTRACT

Silkworm (Bombyx mori) has an efficient protein synthesis (translation) system because it can
synthesize so many amounts of silk proteins (fibroin and sericin) in a short period. It is thought that
this feature is derived from the characteristics of its ribosomes, which play a central role of protein
biosynthesis in a cell. We are analyzing the silkworm ribosomes with a focus on the “GTPase
center”, which is functional domain related to translational factor-dependent GTP hydrolysis reaction
closely linked translational speed and accuracy. GTPase center is consisted of RNA domain and
protein components, called as “GTPase domain” and P proteins (PO, PI, P2), respectively.
Previously, we found that two bases, completely conserved in all organisms so far examined, in the
GTPase domain were substituted in silkworm (U1094C and A1098G). Therefore, it was inferred that
this base exchanges were related to an efficient protein synthesis ability of silkworm.  In this work, we
tried to clarify the assembly mechanism of the GTPase domain binding proteins, P proteins, and to
resolve the functional roles of Ul1094C/A1098G in the GTPase domain. It was revealed that two
PI1-P2 hetero-dimers bound to two different regions of P0, one binding site existed in 55-65 and
another site in 81-107 amino acids region from C-terminus of P0. E. coli ribosome induced
Ul094C/A1098G mutation showed lower translational activities than wild type, and this result was
assumed us to exist new factors specifically binding to silkworm GTPase domain. Indeed, we found
the cohesive 50 kDa protein in the S200 fraction of the posterior silk gland. We also tried to
construct the recombinant translation elongation factors, eEF-1ca and eEF-2, and succeeded to
express the both factors as soluble protein in insect cell by using baculovirus expression system.
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