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Research on the regulation of electrochemically active biofilms
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This study established the scientific and technological foundation for
controlling the formation and activity of electrochemically active biofilms (EABFs), which are key
to improving the performance of bioelectrochemical systems. Specifically, the research identified a
novel transcription factor involved in the signal transduction system that activates EABF formation
in Shewanella oneidensis MR-1 and developed a technique to promote EABF formation by activating this

signal transduction system in an electrode potential-dependent manner.
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1. dgcSOE ;p<0.05
Locustag Gene Annotation COG
Up-regulatedin dgcS-OE
S0O_0260 ccmD  ABC-type heme exportsystem CcmE-interacting component CcmD U
SO_0261 ccmC  ABC-type heme exportsystem permease component2 CcmC (o]
SO 0266 comF (s;ﬂté)lj;:i{(():n;?ncl;:synthetase cytochrome b containing quinol-haem oxidoreductase o
SO_0267 cemG  cytochrome ¢ maturation system membrane anchored thioredoxin CemG O
SO_0968 IdhA  fermentative lactate dehydrogenase NADH dependentLdhA C
S0O_0970 fccA  periplasmic fumarate reductase FccA C
SO_1051 opgD periplasmic glucan biosynthesis protein OpgD P
SO_1342 rpoE  RNA polymerase sigma factor 24 RpoE K
SO_1520 ldE  L-lactate dehydrogenase complex protein LIdE C
SO_1646 dgcS diguanylate cyclase T
SO_1776 mtrB  extracellulariron oxide respiratory system outer membrane component MtrB -
extracelllulariron oxide respiratory system periplasmic decaheme cytochrome ¢

SO_1777 mirA component MtrA P ey Perp g

SO_1779 omcA iztr;apc:rilleﬂfggsg}\omde respiratory system surface decaheme cytochrome ¢ )
SO_1825 ftpC  TonB2 energy transduction systeminner membrane component TtpC U
S0_1826 exbB TonB2 energy transduction systeminner membrane component ExbB U
S0O_2107 opgG periplasmic glucan biosynthesis protein OpgG P
SO_2491 pykA pyruvate kinasell PykA G
SO_2644 ppsA  phosphoenolpyruvate synthase PpsA G
SO_2731 mdoG periplasmic glucanbiosynthesis protein MdoG P
SO_2913 pflIA  pyruvate formate-lyase 1 activating enzyme PflA O
SO_4105 mshA  MSHA major pilin subunitMshA -
S0O_4106 mshB  MSHA minor pilin protein MshB -
SO_4113 mshK MSHA biogenesis protein MshK -
SO_4114 mshJ MSHA biogenesis protein MshJ -
SO_4115 mshl1 MSHA biogenesis protein Mshl1 -
SO_4509 fdhA  formate dehydrogenase molybdopterin-binding subunit FdhA C
SO_4511 fdhC formate dehydrogenase cytochromeb subunitFdhC C
SO_4512 fdhX  Fnr-inducible formate dehydrogenase accessory protein FdhX -
SO_4513 fdhA  Fnr-inducilble formate dehydrogenase molybdopterin-binding subunit FdhA C
SO_4514 fdhB  Fnr-inducible formate dehydrogenase Fe S subunit FdhB C
SO_4515 fdhC  Fnr-inducible formate dehydrogenase cytochrome b subunitFdhC C

Down-regulated in dgcS-OE
S0O_3213 flhnA  flagellar exportprotein FIhA N
SO_3215 fihB  flagellar exportprotein FInB N
SO_3216 fiR  flagellar exportprotein FIiR N
SO_3222 fliL  flagellar basal body protein FIiL N
80_3225 flil  flagellar protein export ATPase Flil N
S0O_3229 fiE  flagellar basal-body componentFliE N
two componentsignaltransduction system controlling flagella biosynthesis

S0_3230 G Sigma54p-dependgnt responsereg ulaytor FIrC 97 Y L
S0O_3239 figl  flagellar hook-associated protein FigL N
SO_3240 figKk  flagellar hook-filamentjunction protein FIgK -
SO_3241 flgd  flagellarrod cap protein and peptidoglycan hydrolase FigJ N
S0_3242 fig!  flagellar P-ring protein Figl N
SO_3243 figH  flagellar L-ring protein FIgH N
SO_3244 flgG  flagellar component of cell-distal portion of basal-bodyrod FIgG N
SO_3245 figF  flagellar component of cell-proximal portion of basal-bodyrod FigF N
S0O_3247 figE  flagellar hook protein FIgE N
SO_3248 figD  flagellar hook assembly protein FigD N
S0O_3253 figA  assembly protein for flagellar basal-body P ring FIgA N
SO_3268 flgT  flagella assembly protein FIgT -
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