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Abstract: A new electrochemically active bacterium (exoelectrogen), strain S2, was isolated from coastal
marine sediments of Xiamen. The phylogenetic trees based on 16S rRNA and gyrB gene sequences showed
that strain S2 formed a lineage within the genus Shewanella and had high similarity (98.5% and 87.0%, re-
spectively) with strain S. oneidensis MR-1. The phenotypic characteristics indicated strain S2 could be dis-
tinguished easily from S. oneidensis MR-1 by its culture conditions such as pH, NaCl tolerance and carbon
source utilization. Based on these results, it is identified as Shewanella sp. S2. The preliminary current gen-
eration experiments showed that S2 could use lactate and xylose for electricity production. When lactate was
used as a fuel, the MFC had highest voltage (150 mV) and current density (66.1 mA/m?).
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Fig. 2 Phylogenetic tree of strain S2 based on 16S rRNA gene sequences
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Table 1 Comparison of physiological and biochemical characteristics of S2 with S. oneidensis MR-1

Test items S2 S. oneidensis MR-1 Test items S2 S. oneidensis MR-1
25-30 25-35 i + -
Optimal temperature for growth (°C) Citrate
pH
) 6-8 7-8 - -
Optimal pH for growth Malate
1%-3% 1% 4 %
Optimal NaCl Mannose
7% 4 w
+ —
45°C + w D-Mannitol
Y - & A
Acetate Gluconate
+ + + -
Nitrate reduction Maltose
- - w +
Nitrite reduction Succinate
1= s ok
D-Galactose DL-Lactate
+ _ ND
D-Glucose Xylose
4 = - ND
Lactose Crystal chitin
_ _ o _
Formic Glycerol
- - + +
Starch Current generation

Note: +: Positive reaction; —: Negative reaction; ND: No data; w: Weak.

31 88.4 74 mA/m’

3 B B

, MFC, Lovley %
MFC MFC MFC, MFC ,
MFC MFC
MFC MFC MFC 494 s S2
, , 66.1 mA/m?,
MFC , S2
, MFC )

b 2 Sz b
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Fig. 4 Electricity generation by strain S2 using different
carbon sources (20 mmol/L in all tests) in H-MFCs
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Table 2 Current-producing ability of some exoelectrogens

MFC
Exoelectrogens MEC properties Electron donor  Anode properties ~ mA/m” anode surface area

S. putrefaciens IR-11"") , 20 mL 27.2
S. oneidensis MR-1%" , 25 mL 13.8
S. oneidensis DSP10"") ) 1.2mL 17.2
S. oneidensis DSP102" s 1.2 mL 54.0
R. ferrireducens[zz] s 370 mL 31.0
R. ferrireducensm] s 370 mL 88.4
R. ferrireducens™ s 370 mL 74.0
Desulfuromonas acetoxidans™ s 370 mL 31.0
G sulfurreducensm] s 370 mL 65.0
Shewanella sp. S2 s 500 mL 66.1

, S2
S. oneidensis MR-1
S2
S2

66.1 mA/m?, S2
MEC ,
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