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Control of microbial thermal energy conversion efficiency through regulation of
futile pathways
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P. putida TK1401

Control of futile pathways, which involve ener?y consumption without biomass
production, is considered to regulate microbial thermal energy metabolism and biomass production.
This proposal aims to establish a methodology for controlling microbial energy metabolism by
detailed measurement of heat production from microbial metabolism using a microcalorimeter, and by
regulating futile pathways through genetic engineering techniques. We investigated the genetic
modification of the microorganism Pseudomonas putida TK1401, which has the capability for heat
production that increases with futile pathways and exhibits environment temperature-dependent heat

production. Additionally, we obtained environmental temperature-dependent heat-deficient mutants
through chemical mutagenesis.
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Figure 1 Methods of energy spilling
in bacteria. (A) Futile enzyme cycles.
(B) Uptake of NH,* via K*/ NH4*
antiporter, dissociation of NH,*,
passive efflux of NH3, and efflux of H*
via the F,Fy,-ATPase.
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OCT P. putida KT1401 OCT

(Neothermo TVS-700, )
(Pt100 , Testo
K. K.) (Thermal Video
System Version 3.12, )
LB 30°C 24 h
590 nm 0D590=0.1 LB
(¢=20.5 mm x 60 mm) 2 ml  1%(w/v) LB
10 ul (SupercCRC,
Omnical Technologies Inc.) (¢=0.45 pm Millex-GP
Filter Unit, Millipore)
(LabBath LB-21 JR, TAITEC)
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