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Abstract : Extracellular respiratory bacteria( ERB) could produce electrons by oxidation of organic matter under anaerobic conditions, then
transfer them to the extracellular electron acceptors and gain energy to maintain their growth. ERB play an important role in the migration and
transformation of heavy metals and organic pollutants, and the synergy effect between different microorganisms exerts greater advantage than
single microorganisms. These bacteria, mainly including Proteobacteria, Acidobacteria and Firmicutes, are widely distributed in the
environment, and most of them are Gram-negative bacteria. Shewanella oneidensisi MR—-1 and Geobacter sulfurreducens are often used as
model microorganisms to reveal the mechanism of electron transport. Five mechanisms regarding extracellular electron transport have been
identified, including direct electron transport, electron shuttling, electrokinesis, conductive nanowires, and intercellular electron transport.
These mechanisms do not exist independently in environment, but simultaneously exert effects on contaminants degradation. The present
review underlines the species, distribution and electron transfer mechanisms of ERB, with an emphasis on their recent applications on the
migration and transformation of contaminants in environments. This review could provide theoretical foundation on how to better exert the
environmental effects of ERB.
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Table 1 Part of the extracellular respiration bacterias

RFHAY) Microorganisms 22 [RY @ Gram staining JfiAMe, T 324K Extracellular electro acceptor ik References
Geobacter metallireducens G BREAL/AQDS/ I T /i (7]
Geobacter sulfurreducens G AQDS/HS/AT R TR R/ M % [8]
Desulfuromonas acetoxidans G- BRI R 9]
Geopsychrobacter electrodiphilus G BREAL R [10]
Desulfobulbus propionicus G BREAL /5T Ha A [11]
Rhodoferax ferrireducens T118" G BREEAL /T 58 T H AR [12]
Rhodopseudomonas palustris G- CERie [13]
Shewanella oneidensisi MR-1 G BRI AQDS/ I 4t [14]
Enterobacter cloacae 13047" G HL [15]
Klebsiella pneumoniae 117 G R AR [16]
Pelobacter carbinolicus G B [17]
Pantoea agglomerans G AQDS [18]
Corynebacterium sp. MFCO03 G* JE B 5T Ha [19]
Acidiphilium cryptum G BRI R [20]
Thermincola ferriacetica G LR [21]
Shewanella dlga G AQDS/JEEFE 5t [22]
Shewanella putrefaciens G AQDS [23]
Paracoccus versutus GW1 G AQDS [24]
Azospirillum humicireducens G AQDS [25]
Thauera humireducens G AQDS [25]
Comamonas koreensis CYO1 G AQDS [26]
Fuchsiella alkaliacetigena G- AQDS [27]
Calderihabitans maritimus G- AQDS [28]
Carboxydothermus pertinax G AQDS [29]
Carboxydothermus ferrireducens G* AQDS [30]
Moorella humiferrea G* AQDS/JE 58 5t [31]
Bacillus thermotolerans G* AQDS [32]
Desulfitobacterium dehalogenans G* AQDS/JE5H 5t [33]

TR R R B A5 . 5 S. oneidensisi
MR-1 AJH], G. sulfurreducens #ME - i 2k 5 i
AR BB EIB A AN T2 AR e AR s 45
HLIEE , T B R 25 32K,
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FALIEHLH .

(1) H 4 & HLH]

LA HL A SR AL 2 L &7 e WA RT3 ok AR i i
it A AN SR TR P 2 11 B 718 38 B R I S2 4K
AP 2 K BT Ay FL IR # & (Shewanella spp. ) FIHE
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