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Physiological role of regulation involving Crh in Geobacillus kaustophilus

Yoshida, Ken-ichi
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Crh in Gram-positive bacteria is supposed to be involved in glucose

catabolite repression. It was found that the iol gene cluster for inositol metabolism in Geobacillus
kaustophilus (GK) was not repressed by glucose but by excessive phosphorylation of Crh. In
addition, phosphorylated Crh forms a complex with CcpA to exert the repression. The iol genes were
repressed by xylose and ribose, indicating that Crh is required for the repression by these 5-carbon
sugars. In addition, the expression of hpr was markedly lower in GK, whereas that of crh was
higher, suggesting that in GK Crh might be responsible for the catabolite repression by 5-carbon
sugars.

Geobacillus kaustophilus inositol catabolite repression 5-carbon sugar transcription
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Fig. 1. Inositol dehydrogenase activity of HTA426 and PS8
harboring pUCG18T.

Cells of strains (HTA/p : HTA426/pUCGI18T. HTA/hprK(G268R) :
HTA426/pUCG18T-hprK(G268R). PS8/p : PS8/pUCGIST. PS8/hpiK :
PS8/pUCG18T-hprK) were grown with minimal medium containing
0.5% casamino acid with or without 10 mM MI. Asterisks indicates
significant differences (*: p<0.05. **: p<0.01).
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Fig. 2. Inositol dehydrogenase activity of R1-R10 harboring pUCG18T.

Cells of mutants (Left: suppressor mutants harboring pUCG18T. Right: suppressor mutants
5 harboring pUCG18T-crh) were grown with minimal medium containing 0.5% casamino

acid with or without 10 mM MI. Asterisks indicates significant differences (**: p<0.01).
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Fig. 3. Quantitative RT-PCR analysis of gk1894 and gk1899

transcripts of HTA426.

Cells of HTA426 were grown with minimal medium containing

0.5% casamino acid with or without 10 mM carbon source.

Relative quantity was calculated by AACt method. using gk0103
as an internal control. Asterisks indicates significant differences

(**:p<0.01). Arrows show the positions of primers used in
quantitative RT-PCR.
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Fig. 4. Inositol dehydrogenase activity and Quantitative RT-PCR analysis of
gk1894 and gk1899 transcripts of SP8 suppressors R1 and R9.
Cells of Rl and R9 were grown with minimal medium containing 0.5%

casamino acid with or without

10 mM carbon sources. (a) Inositol

dehydrogenase activity of R1. (b) Real-Time RT-PCR analysis of R1. (c) Inositol
dehydrogenase activity of R9. (d) Real-Time RT-PCR analysis of R9. Asterisks
indicates significant differences (*: p<0.05, **: p<0.01).
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Fig. 5. Quantitative RT-PCR analysis of pfsH and crh
transcripts of B. subtilis and G. kaustophilus.

Cells of G. kaustophilus HTA426 were grown with minimal
medium containing 0.5% casamino acid with or without 10 mM
carbon sources. Relative quantity was calculated by AACt method,
using gk0103 as an internal control.Cells of B. subtilis 168 were
grown with S6 medium containing 0.5% casamino acid with or
without 10 mM carbon sources. Relative quantity was calculated
by AACt method. using fis4 as an internal control. Asterisks
indicates significant differences (**: p<0.01).
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