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Coordinated Regulation of Rsd and
RMF for Simultaneous Hibernation
of Transcription Apparatus and
Translation Machinery in Stationary-
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Transcrhption and translation in growing phase of Escherichia coll, the best-studied model
prokaryote, are coupled and regulated in coordinate fashion. Accordingly, the growth rate-
dependent control of the syrthesis of RMNA paymerase [RNAP) core enzyme (the core
component of transcption apparatus) and rbosomes (the core component of translation
machinery) is tightly coordinated to keep the rdative level of transcription appamtus and
trandation machinery constant for effective and efficient utilization of resource s and energy.
Upon entry into the stationary phase, ransoiption apparatus is modulated by replacing
RMNAP core-associated sigma (promoter recognition suburnit) from growth-related RpoD
to stationary-phase-gpecific RpoS. The anti-sigma factor Red participates for the efficient
repacement of sigma, and the unused RpoD is stored silent as Resd-RpoD complex. On
the other hand, functional 70S ribosome is transformed imto inactve 1005 dimer by bwo
regulators, ribosome modulation factor (AMF) and hibernation promoting factor (HPF). In
this review article, we overview how we found these factors and what we know about the
malecular mechanismes for slencing transcription apparatus and translation machinery by
these factors. In addition, we provide our recent findings of promoter-specific transcription
factor (PS-TF) screening of the ranscription factors imvobved in regulation of the rsd and
rrmf genes. Results altogether indicate the coordinated regulation of Rsd and RMFE for
simultaneous hibernation of transcription apparatus and fransation machinery:

Heywords: RNA polymerase sigma factor anti-sipma factor [Red), ribosome, rdbosome modulaion fachor,
hibsmation, stafonary phass, Bavwriahia colf K-12
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FIGURE 4 | Growth phase-dependent expression patterns of a total of 65 stationary proteins in Escherichia coli K-12. The growth phase-dependent synthesis was
measured for atotal 65 stationary proteins. The relative level of synthesis from log phase (3-h culture) to day 8 is shown for all 65 proteins. The maximum level is
shown by filing the day column with full red color. Spot numbers listed in Table 1 are shown on the horizontal axis, with colors indicating fraction type (green: PRS,
orange: CD, and magenta: CR). The protein products so far identified are shown in red below the corresponding spot numbers.
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