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MR RO EE (£3C) : Structural study was conducted to establish structural basis
necessary to understand molecular mechanism of promoter-dependent transcription level
control by RNA polymerase. This process is physiologically important, but less understood
due to lack of structural information. Firstly, CBID domain, an insertion domain
specifically found in the p’ subunit of the RNA polymerase of cyanobacteria and supposed to
affect conformation changes of transcription initiating complex, was crystallized. The CBID
crystal had cell parameters of a= 185.9, b= 185.9, c= 276.5 (angstroms), o= f= 90, y= 120
(degrees), and belonging to space group P31 (or P32). The crystals diffracted poorly and were
perfectly twinning. The crystals contain more than 10 CBID molecules (molecular weight of
the molecule is 70 kDa), and structure determination using the crystals was unsuccessful.
Despite of our efforts for improving the crystals, all the obtained crystals exhibited the
same crystallographic characters, and we could not determine the tertiary structure.
Secondly, to determine the structure of transcription initiation complex, an intermediate
between an open complex composed of RNA polymerase and promoter and an elongation
complex successfully synthesizes long transcript, we prepared RNA polymerase from E.coli
and tried crystallization. The target crystal could not be obtained, but the crystal
structures of the initiation complex of yeast RNA polymerase were reported from two
research groups respectively. These related structures showed that elongation of RNA
chain stabilizes DNA-RNA hybrid and this affects spatial arrangement of the hybrid in
active center of the enzyme. Our hypothesis supposing disorder of DNA-RNA hybrid in
active center switches the initiating complex to active or inactive complex, is partly
explained by these crystal structures.
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Rumerge = ZnZj|<I>n-Inj| / ZuZjInj where <I>h is the mean
intensity of symmetry-equivalent reflections.
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