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R1. EHRSE6SE AR BRI IBE (HHERL R

Table 1. Physiological and morphological characteristics of strain SE6 and Clostridium sporogenes

Test items SE6 C. sporogenes Test items SE6 C. sporogenes
Gram stain + + Maltose w w/—-
Anaerobic growth + + Mannitol - -

Arabinose - - Mannose - -

Cellobiose - - Melibiose - -

Fructose - w/— Rhamnose - -

Galactose - - Sucrose - -

Inosose w - Trehalose - -

Lactose - -

+: positive reaction; —: negative reaction; w: weak reaction.

100

51

83

100

o8| Clostridium sporogenes ZE1 (LN870314)
Clostridium sporogenes TrE7262 (DQ278865)
Clostridium sporogenes SE6 (KT717695)
Clostridium botulinum BP2 (L.37588)

99

Clostridium beijerinckii HU-1 (AB771748)
66 99

Clostridium favososporum DSM 5907 (X76749)
Clostridium bifermentans E019 (JX267051)
Clostridium irregulare BG-C29 (FJ384372)
Clostridium venationis V16 (EU089966)
99 " Clostridium mangenotii JCM 1428 (LC007110)

Clostridium celerecrescens SCTB133 (JN650298)

Sporolactobacillus laevolacticus M-8 (NR 025843)

100

Comamonas testosteroni SI (HQ200412)
[ Enterobacter ludwigii LHC8 (KC951920)

100

——
0.02

Pantoea citrea DSM 13699 (FJ756352)

1. #T16S rRNAZ R I EHRSE6 R Gt & B i
Figure 1. Neighbor-Joining phylogenetic tree based on 16S rRNA gene fragments (1465 bp) of strain SE6 and
reference species. The isolated strain, Clostridium sporogenes SE6, was in boldface. Bootstrap values at nodes were
calculated using 1000 replicates by Maximum Composite Likelihood model. Scale bar meants 0.02 substitutions per

nucleotide sequence position.
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Figure 2. Voltage curves of triplicate MFCs operated

with strain SE6 in batch-fed mode. Black arrows
indicated the time of medium replacement.
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Figure 3. Polarization curve and power density curve
of MFCs operated with strain SE6. Bars represented
standard deviations of the means.
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4. HERSE6HE L HIMFCs & K2 38 5932 7 P Bl
Figure 4. Nyquist plots of the impedance spectra of
MFC reactors operated with strain SE6. The inserted
figures were the detailed plots at high frequency and the

equivalent circuit of MFCs used for ZSimpWin fitting
program.
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Figure 5. Cyclic voltagrams of MFCs operated with strain SE6 under different scan rates (A) and regression analysis
of anodic and cathodic peak currents in the cyclic voltagrams with their corresponding scan rates (B).

I5kU  x1000 10um I15kU %1000 10 um

6. [RIATREE(A)FN(B-D) MFCRRIRBRIE A MY R IR A
Figure 6. Scanning electron micrographs of unused carbon fiber (A) and (B—D) MFC anode operated with strain SE6.

B, Hh g RZEORIETIRK . TS AT e EARIE B AR A AIMECsH, R
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b B I 2 B AR TR 3000 mW/m* Y, I RSECHA s F-5 3% Ak
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Characterization of a novel electrogenic Clostridium sporogenes
isolated from forest soil

. . 1 1 .. 1 .. 2 . 1%
Yunbin Jiang , Huan Deng , Xinqi Huang , Yinping Zhang", Wenhui Zhong
' liangsu Key Laboratory of Materials Cycling and Pollution Control, School of Geography Science, Nanjing Normal University,

Nanjing 210023, Jiangsu Province, China
? Center for Analysis and Testing, Nanjing Normal University, Nanjing 210023, Jiangsu Province, China

Abstract: [Objective] To identify and characterize an electrogenic bacterium SE6 isolated form forest soil.
[Methods] Pure culture of the strain was obtained by anaerobic incubation. It was identified based on morphology,
physiology and biochemistry, and 16S rRNA gene sequencing analysis. The strain was inoculated in a dual chamber
microbial fuel cell with LB medium as anolyte and potassium ferricyanide as catholyte, to characterize its electrogenic
ability. Electrochemical impedance spectroscopy was conducted to analyze internal resistances of the MFCs.
Extracellular electron transfer mechanism of the strain was explored by cyclic voltammetry. Biofilm on the anode
surface was observed using scanning electron microscope. [Results] The 16S rRNA gene sequence of strain SE6 was
100% phylogenetically related to Clostridium sporogenes. Their morphological, physiological and biochemical
characteristics were identical. The maximum power density of the MFCs inoculated with SE6 was 44.42 mW/m”. The
anodic resistance, cathodic resistance and ohmic resistance were (1488+193) Q/cm’, (0.92+0.01) Q/cm” and
(20.69+1.76) Q/cm’, respectively. Cyclic voltammograms indicated the existence of an electrochemically active
substance, of which the peak currents were linearly correlated with the scanning rates. The 1 pm-rodshaped bacteria
densely attaching to the anode surface were observed in scanning electron micrographs. [Conclusion] A novel
electrogenic strain of C. sporogenes was isolated from forest soil, which transfers electrons extracellularly to electrode

with high resistance.

Keywords: Clostridium sporogenes, microbial fuel cells, cyclic voltammetry, electrochemical impedance
spectroscopy, scanning electron microscope
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