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Impact of Activation of the Neotrehalosadiamine/Kanosamine Biosynthetic Pathway
on the Metabolism of Bacillus subtilis
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The pentose phosphate (PP) pathway is one of the major sources of cellular
NADPH. A B. subtilis zwf mutant that lacks glucose-6-phosphate dehydrogenase (the enzyme that
catalyzes the first step of the PP pathway) showed inoculum-dose-dependent growth. This growth
defect was suppressed by glcP disruption, which causes the upregulation of an autoinducer
neotrehalosadiamine (NTD)/kanosamine biosynthetic pathway. A metabolome analysis showed that the
stimulation of NTD/kanosamine biosynthesis caused significant accumulation of TCA cycle
intermediates and NADPH. Because the major malic enzyme YtsJ concomitantly generates NADPH through
malate-to-pyruvate conversion, de novo NTD/kanosamine biosynthesis can result in an increase in the
intracellular NADPH pool via the accumulation of malate. In fact, a zwf mutant grew in
malate-supplemented medium. Our results suggest that NTD/kanosamine has the potential to modulate
the carbon-energy metabolism through an autoinduction mechanism.
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