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Anaerobic Reduction of Humus/Fe( Ill) and Electron Transport Mechanism of

Fontibacter sp. SgZ-2

MA Chen', YANG Gui-qin*, LU Qin’*, ZHOU Shun-gui’

(1. Hainan Provincial Key Laboratory of Quality and Safety for Tropical Fruits and Vegetables, Analysis and Testing Center, Chinese
Academy of Tropical Agriculture Sciences, Haikou 571101, China; 2. Guangdong Institute of Eco-Environmental and Soil Sciences,
Guangzhou 510650, China)

Abstract: Humus and Fe( Il ) respiration are important extracellular respiration metabolism. Electron transport pathway is the key
issue of extracellular respiration. To understand the electron transport properties and the environmental behavior of a novel Fe( Ill')-
reducing bacterium, Fontibacter sp. SgZ-2, capacities of anaerobic humus/Fe( lll ) reduction and electron transport mechanisms with
four electron acceptors were investigated in this study. The results of anaerobic batch experiments indicated that strain SgZ-2 had the
ability to reduce humus analog [ 9,10-anthraquinone-2 ,6-disulfonic acid ( AQDS) and 9 ,10-anthraquinone-2-sulfonic acid (AQS) ],
humic acids (HA) , soluble Fe( [l ) (Fe-EDTA and Fe-citrate) and Fe( lll ) oxides [ hydrous ferric oxide ( HFO) ]. Fermentative
sugars ( glucose and sucrose) were the most effective electron donors in the humus/Fe( Il ) reduction by strain SgZ-2. Additionally,
differences of electron carrier participating in the process of electron transport with different electron acceptors (i. e., oxygen, AQS,
Fe-EDTA and HFO) were investigated using respiratory inhibitors. The results suggested that similar respiratory chain components were
involved in the reducing process of oxygen and Fe-EDTA, including dehydrogenase, quinones and cytochromes b-c. In comparison,
only dehydrogenase was found to participate in the reduction of AQS and HFO. In conclusion, different electron transport pathways may
be employed by strain SgZ-2 between insoluble and soluble electron acceptors or among soluble electron acceptors. Preliminary models
of electron transport pathway with four electron acceptors were proposed for strain SgZ-2, and the study of electron transport mechanism
was explored to the genus Fontibacter. All the results from this study are expected to help understand the electron transport properties
and the environmental behavior of the genus Fontibacter.
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Effects of alternative electron donors on AQDS and Fe-EDTA reduction by strain SgZ-2

sigma-HA ( 0.93 mmol-L™") > PP-HA ( 0.88
mmol-L™") > L-HA (0.79 mmol-L™") > S-HA (0. 59
mmol « L.™") . & FE o S HABE 3 W 110 T 3o AL X 55 R
FHAR HEL A8 3 2T SO 35 i (FT-IR) 2, i K
1600 ~ 1680 cm ™" 1Y W i [ {E % 7~ 9 5 b A
C=O0MIC =CZ5 4, ma 1 5 B AQF AR X% &2, J 7E
JEh A B ¢ =C, R iz K S RN I 0 {8 0
C=O0(HERIL)"™ . MHECmk[2] PLrshei% FTI-IR
A 0 ] o 8 T b TN il 2 £ ) o o A S P R 21

12 L (b) f5iAg

10 - —— cell+Sigma-HA
@ cell+S-HA

—&— cell+L-HA

—W— cell+PP-HA

0.8 |

—O— Sigma-HA
06 - —o—sHA

B S B R & fit/mmol-L ™!

—O&— L-HA
04 |
02 |
ol .“.:_‘;-;

2 EHE SgZ-2 WEERAMREHEERREEXNERRR

Fig. 2 Reductive ability of alternative humus and its analogy by strain SgZ-2
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Fig. 3  Effects of electron mediators on the Fe( ) reduction with

glucose as electron donor by strain SgZ-2
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