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feature which is common throughout all three domains of life, suggesting an
ancient trait of the Last Universal Common Ancestor (LUCA). In this context,
these unique tRNA disruptions recently found only in Archaea and primitive
Eukaryotes provide a new insight into the origin and evolution of {RNA genes,
encouraging further investigation in this research field. Here we summarize the
phylogeny, structure and processing machinery of all known types of disrupted
tRNAs and discuss possible evolutionary scenarios of tRNA gene.
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Gram-negative bacteria swim by rotating helical filamentous organelle called the
flagellum. The flagellum rotates at a speed of 200 to 300 Hz driven by a reversible rotary
motor embedded in the cell membrane at the base of the filament. The motor utilizes
electrochemical potential gradient of proton across the cytoplasmic membrane for rotation.
The flagelium is a huge molecular assembly made of 20 to 30 thousands of subunits of
about 30 different proteins. The structural components can be divided into two classes, the
basal body rings and the tubular axial structure. The basal body rings form the rotary motor
with the stator complex composed of cytoplasmic membrane proteins. The torque is
generated by the rotor-stator interactions coupled with proton flow through the channel
formed within the stator. Since the axial structure of the flagellum extends from the
cytoplasmic membrane, its component proteins must be exported from the cytoplasm. The
protein subunits are translocate d into the central channel of the growing flagellum by the
flagellar type Il protein export apparatus, and then travel through the channel to the growing
end for their self-assembly.

Structural and genetic studies have demonstrated that the flagellar system resembles
to the bacterial injectisome, which is a molecular machine to inject virulence proteins directly
into host cells for their infection. Moreover, our recent structural studies revealed that an
outstanding similarity between the flagellar export apparatus and FOF1-ATP synthase. In my
talk, | will present an overview of current understanding of the structure and function of the
bacterial flagellum, and discuss the evolutionary relation between the flagellum and other

biological macromolecular assembilies.
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