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Protein-protein interactions on the B Subunit of

Esherichia coli RNA polymerase
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The RNA polymerase core enzyme of Escherichia coli with the catalytic activity of RNA
synthesis is assembled sequentially under the order: 20, => o, = @, = 0,,B' (premature
core) — E (active core; E represents the active form of o, 3f"). The core enzyme gains the
acfivities of promoter recognition and transcription initiation after binding one of seven
molecular épecics of the o subunit. The B subunit plays a major role in the catalytic activity of
RNA polymerization and provides the binding sites for substrates and nascent RNA. The
~expression of these intrinsic activities, however, completely depends on’the interaction with the
o and P' subunits. In order to get further insight into the structure-function relationship of f3, I
tried in this study to map the protein-protein contact surfaces on B with other core subunits. For
the identification of o subunit contact sites, the tryptic cleavage pattern was compared between
isolated free (§ and B in the 0,3 complex. Results indicated that the central part of § between the
conserved regions E and F were protected from tryptic digestion after binding of the o subunit.
In vitro binding assays of various [§ fragments with the o subunit indicated that two regions,
B(737-936) including the regions E and F and (937-1138), are involved in o binding. These
two regions were also shown to be required for binding of B' to the o, complex to form the
core enzyme.

The [3 subunit of assembled RNA polymerase is involved in molecular interaction witha
group of transcription factors (B-confact or-class-III factors), leading to modulation of the
specificity and activity of RNA polymerase. In order to identify novel species of the class-IIT
transcription factor, I tried to isolated B-associated proteins from extracts of cells expressing
GST(glutathioné S-transferase)-tagged [ at low levels. Protein complexes containing GST-B
were isolated by glutathione affinity column chromatography, and separated by SDS-PAGE.
After micro-sequencing and mass-Spectroscopy, the candidate proteins of class-1II transcription
factor have been identified, including HepA, glycerol kinase (GlpK), adenosyl methionine
transferase (MATase), YfhO, elongation factor EF-Tu, ribosomal proteins L1, L13 and S6. -
Bionary complex formation test between the purified class-III factor candidates and the RNA
polymerase indicated that HepA forms a stable complex with the RNA polymerase core enzyme,
but not with the holoenzyme. Six proteins, GlpK, MATase, YfhO, L1, L13 and S6, so far

tested did not form stable complexes under the conditions employed. As predicted from the
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binding specificity, HepA competed with the 6™ subunit in binding with the core enzyme. The
quantitative Western blot analysis indicated that the HepA protein is expressed only at the
exponential growth phasé at the concentration of about one-third the level of 67 subunit. Taken
together I propose a model that HepA is a class-III transcription factor, which plays a regulatory

role in transcription of growth-related genes at a step(s) after 6™ release.
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