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The core enzyme of Escherichia coli RNA polymerase is composed of four
subunits, two o subunits, one p and one p’ subunits. The B’ subunitis a polypeptide
containing 1407 amino-acid residues, and the core enzyme is formed by binding the
subunit fo the a,p sub-complex. The resultant core enzyme has basic catalytic
activity of RNA synthesis, and binds to a o subunit to form a holoenzyme. In order 0
getinsight into the structural organization of §’ subunit in RNA polymerase, | mapped
protein-protein contact regions with other subunits on ' subunit by using iis
recombinant partial fragments.

First, | searched for structural domains as regions relatively resistant to tryptic
cleavage. The tryptic cleavage took place at sites initially beiween the residue 800
and 950, and then around the residue 350. The limited cleavage pattern of ' subunit
was similar to those of core enzyme and its complex with o’° subunit, that is
holoenzyme. This means there are at least three siructural domains in the subunit
irrespective of its participation in core enzyme and holoenzyme.

Secondly, | designed several recombinant §’ fragments from the results of the
domain mapping and from a comparison of B’ subunit of E. coli with that of other
bacteria. Some of the fragments partially overlap with each other. | then
overproduced these fragments with or without hexahistidine (His,) tag and purified.
The purified fragments were tested for the formation of complexes with the o, sub-
complex or o™ subunit by four assays; 1) retention of o and § subunits by Hisg-
tagged g’ fragments, 2) inclusion of B’ fragments in a complex containing Hisg-
tagged a and B after renaturation from a denatured state, 3) inhibition of renaturation
of core enzyme in the presence of additional ' fragments, and 4) direct binding
assay between His,tagged g’ fragments and ¢°. For these assay, recombinant o
and B subunits with or without His, tag were produced and core enzyme was
reconstitutied with these tagged subunits.

According to the assays four of the B’ fragments bounds to the o,f sub-
complex, and four sets of two different g’ fragments simultaneously bound to the o,

complex. The results consistently indicate that: the regions between residues 515
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and 842 as well as downstream of 1141 are mainly involved in binding to
the o,p sub-complex. One of a minor binding region was involved in the 150 residues
fron the N-terminus.

The major region contacting with o’ subunit locates between residues 201
and 345, which overlaps with another minor o,f binding region, and two minor
regions identified are the same as the major a,p binding regions. These results
suggest the presence of three common contact regions on p’ subunit for assembly of
core enzyme and holoenzyme (binding to o’ subunit).

Recently a three-dimensional model for the core enzyme of T. aquatics was
obtained. On the assumption that the obtained structure is similar to that of E. coli, |
confirmed these results by using the crystal structure of the core enzyme.
Interestingly, the sites involved in the catalytic function of RNA synthesis are all
located within two spacer regions sandwiched between these three subunit-subunit
contact regions identified in this study.

In the form of holoenzyme B’ may contact with some other proteins. He
screened proteins associating with a glutathione S-transferase(GST)-fused B’
subunit. | found five candidates by sequencing their N-termini. They are HepA, ATP:
glycerol 3-phosphotransferase, ribosomal proteins S2 and L8, and YgfB whose
function is unknown. The overproduced YgfB, however, seemed to bind to free B’ in

vivo rather than core enzyme.
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