Acta Microbiologica Sinica

2018, 58(4): 546-559
http://journals.im.ac.cn/actamicrocn
DOI: 10.13343/j.cnki.wsxb.20170569

Microbe-Mineral Interaction and Electron Transfer Eptesy/migyYR=RyF:Po8: et

S KL F SRR I P AR E YRR SN TR I AL

XA, TmEY, FEgeT?, et

1

264003
2 100049
3 264003
R
Mn(LII) Mn(I1I)
5
3
e AR c
MW, = O
1 SWEYHRAZEAEEREX
1]
0, [2]
£&mH: (91751112 41573071 41371257) (ZR2016DQ12) *
(tsgn 20161054)
EEEE. Tel/Fax +86-535-2109268 E-mail fhliu@yic.ac.cn Tel +86-535-6913374 E-mail omwang@aliyun.com

#

WS HER: 2017-11-21 {&[EIHHR: 2018-03-15 MLk HEA: 2018-03-22



, 2018, 58(4)

547

+2 +3 +4 3
Mn(IV)

Mn(I1I) (

Mn(ITI/IV)

pH

Mn(1I)
10°-10°

Mn(III)

Mn(IIT)
[5] [6]

86% 100%

(electron donor ED)

electron acceptor TEA)

manganese reduction)

[4]

0.1%[M
Mn(1I)

[3]

Mn(I1I)

[71

Mn(ITI)
Mn(ITI)

(terminal
Mn(1I)

(dissimilatory

(microbial extracellular electron transfer

MEET) MEET

(8]

2 SHERAEHENSHE

(1
0, NO; SO0,~
Mn(1V)

http://journals.im.ac.cn/actamicro



548 Jinchao Liu et al. | Acta Microbiologica Sinica, 2018, 58(4)

Bl &T SHMEMZEEEER

Figure 1. The interaction between microorganisms and manganese ore.
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Diagram of proposed transmembrane electron transfer pathway in G. sulfurreducens.
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F 1 BT EME(IER B XRR[54])
Table 1. Part manganese-reducing microorganisms (modified from [54])
Microorganisms Phylum Morphology Growth Temperature/°C
Bacillus infernus Firmicutes rod 60
Desulfitobacterium hafniense Firmicutes rod 37
Desulfolomaculum reducers Firmicutes rod 37
Desulfuromonas acetoxidans Proteobacteria rod 30
Thermovenabulum ferriorganovorum Firmicutes rod 60
Geabacter metallireducens Proteobacteria rod 30
Geobacter sulfurreducens Proteobacteria rod 35
Geothrix fermentans Actinobacteria rod 30
Pyrobaculum islandicum Crenarchaeota rod 100
Rhodoferax ferrireducens Proteobacteria rod 25
Shewanella oneidensis Proteobacteria rod 30
Shewanella putrefaciens Proteobacteria rod 30
Sulfurospirillum barnesii Proteobacteria vibrio 30
Thermanoerobacter siderophilus Firmicutes rod 70
100-300 H,+H"+HCO*+Mn0,—2H,0+MnCO;  (9)
AOM S%+3MnO,+4H*—-S0,+3Mn(11)+2H,0 (10)
71 1900 t 73t Mn(IV) Mn(Il)
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Abstract: Microorganisms are important driver for the circulation of biogeochemical elements and play a vital role in the
redox of metal elements possessing variable valence such as manganese. In recent years, the discovery and wide distribution
of Mn(III) in certain environment enrich our knowledge of natural manganese cycle. Some reports showed that geochemical
cycling of manganese, especially dissimilatory manganese reduction, was closely related to microbial extracellular electron
transfer, and dissimilatory manganese reduction involves five mechanisms of extracellular electron transfer. In this review,
we discuss geochemical cycling and significance of manganese; microbial diversity of manganese cycle involving three
aspects: mechanisms of microbial extracellular electron transfer, manganese oxidation mediated by microorganisms and
manganese reduction mediated by microorganisms; The environmental significance of microbial geochemical manganese
cycle. The research on the process of manganese cycle not only enriches related theories, but also stimulates the
development of application including biological manganese removal, in-situ remediation of contaminants and bioleaching.

Keywords: geochemical cycling of manganese, microbial extracellular electron transfer, c-type cytochromes,
dissimilatory manganese reduction, environmental significance
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