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A review of interspecies electron transfer in
syntrophic-methanogenic associations
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Abstract: Methane is a crucial green-house gas as well as a typical renewable biomass energy. About
70% of the current CH4 emission into the atmosphere is originated from methanogenic microbial
processes. In methanogenic environments, the close coupling of methanogens with syntrophic bacteria
overcomes the energetic barriers for the anaerobic oxidation of short-chain fatty acids and alcohols with
CH4 and CO; as end products. Interspecies electron transfer is a critical step of this process. Here we
firstly overviewed the research significance of methane and the microbial processes of syntrophic
methanogenesis by degrading organic matters. And secondly summarized the origins, developments,
research status and questions to be solved of the three interspecies electron transfer mechanisms, which
is interspecies hydrogen transfer (IHT), interspecies formate transfer (IFT) and direct interspecies
electron transfer (DIET).
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P SRR B B A K s RE A n
THTIRIE CO, A e, Wl IR Hy [FIEFiE
J5L CO, PP HEE . SRTT 1967 4F, Bryant ZE ST F
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GRS — A Hy 77 H B 0 O R i 44 M A1 1™
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HAEK, 1 M. bryantii WATFH Hy il )5 CO, 774
e, AT DLAEIXA SR IR R R R A £ 1 H Be ) ik
B, H Rl REEE ELm/EH . 1979 4F, Bryant
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M) Hy B R BT NEIE E AR T Hy S o AIa]
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R, hT Hy A FEE IR CO, A It
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Table 1 Energetics of hydrogen/formate-related
reactions in syntrophic methanogenesis'*’*!!

PR it (k?/i’c;l) (kJA/ri;l)

HE4NFE Syntrophic bacteria

2Fdeqyt2H —2Fd ox+Ha +3 26

Formate +H'—CO,+H, -3 -32

NADH+H —NAD +H, +18 ~11

FADH,—FAD+H, +37 +8
FEHBER Methanogens

Hy+F40—F40-H> —11 +18

Hy+2Fd(0x—2Fd(eq) 3 +26

4HCOO +4H'—CH,+3CO,+2H,0 —119.5 -

TE: ROV 5 BT Hy L CHL il COL B S, HoO WIS : AG™
JARERAS T S AT A BB Ak, AG Y Hy 4352 1 Pa i)
AR A1 30T 1 A REZE k.

Note: Hy, CH4 and CO; are all in the gaseous state, and H,O in

liquid state. AG” is calculated at standard state and AG' at a 1 Pa
pressure of Hy.
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Figure 1 Mechanisms of extracellular electron transfer
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