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Interspecies electron transfer in microorganisms
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Abstract: Interspecific electron transport is of great significance to geobiochemical cycles and
environmental pollution remediation since it can promote microbial co-metabolism. Interspecies electron
transfer can be classified into direct interspecies electron transfer (DIET) and mediated interspecies
electron transfer (MIET) according to the mode of electron transfer, in which the former has received
extensive attention owing to its common occurrence and high efficiency. This study summarized the
research progress in interspecies electron transfer, elaborated the involved pathways, compared the

advantages and disadvantages between DIET and MIET, and suggested to mine more microorganisms
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with interspecies electron transfer function. This review aims to improve understanding of interspecies

electron transfer and provide a reference for the future research in this field.

Keywords: microorganisms; co-metabolism; direct interspecies electron transfer (DIET); mediated

interspecies electron transfer (MIET)

TE BRI, BARE R R E Y AT D /)
SrFYIBSEIE R . R0 IR IR AL
BRI TR IAEROCR , I & i
FagE . B AR AR AR Y oy T A EREANRE
ML AR TS AN, DIREA B4 K
JF s W RE L o WA ) b 8] H - 1% 32 (interspecies
electron transfer, IET)/2UT4F 2k & B A —Figr il
AT W AT W o A A fi
1 B XSG A B S AR R
TR B2 32 T W, AT S BB — 2R )
MELLSE A . HAT, (Y TET BB
BT R, B AR YA B R S )
sE RN S i ad IET gEAT 30 PG AE
Z 8 SR EN LA T 3838 A7 A —Flogi 7Y
F A A AR =X, IET XA PR BER il . 2R
B B | i 3 SRR RIS LR b 3R Ak 27 SO
LA i5 Y 53 % B d i Y,

HHEr, CT IET BRE5E5at TRI a6 BB .
Z: 5 1ET i B9 i Jm BR T30/ N L, T
H IET 1E T R F0 i 1% 8 MLER A 0 55 08 o R
Ao BFXFLL B, ASCieik T4k IET
SRR, AR IR T A P R A
HIVEERE, e 725 IET MAHCHEDY),
IR LA PR S A A R A TR R, U
R AZ AT R SR A 5 A TR

1 MERFEENT X HLE

1.1 [BJEME] B F1&i#(mediated interspecies
electron transfer, MIET)
IET fig 78 BT I A= M i ki 7 W e it

1904 4, Omelianski 5 7E B 58104 W) & % 7™
PR GE I 0 B9 38— AR A= 0, R B T R ) LA™
Hy. LA LS, $HAT4 N Methanobacillus
omelianskii™™® . SR, 1967 4 Bryant %%}
M. omelianskii $5 32t — Loy g alifk,, R
S B eh e 2 TR T A R BE T AR AR 0 P 21
B, Hh ™ SRR R LLUEAL G E Hy L
MR, T A 8 Hy 2T Rl FR B o e 81 L Tt
CO, A B ! 2 iE 5 3 WA A K e H gl A
W, Ho 2 I PRR 20 T 22 8] A7 4% 34 £ o ]
A, IS T MIET f9477E . 2009 4, Stams
SRP MIET i fEdh Hy 974/ FE S Z RN
Wk S AR A i (NAD/NADH , FAD/FADH, ,
Fdow/Fdrea VA Fano/Fap-Ho) A 6B, HL AT
T G R AR A H - LU AR 5 T Y
PH L B 1(Fdea) . NADH Il FADH,, $RJ5 i
T 33X S OB R R Hy s 7RI R, H
Oy IR AR R BB AK, DIRIE Fdeo. NADH Al
FADH, W%k M FERE R 150 F & AP, SRt
H, 52 R U R vl 7 A R S R0 Hy DLE
Ji A7 8 (F a00) A1 B 28000 2 1 (Fdoy) . HETTTHS CO,
RIS BT e RT O, H AR B R T
ZARTEE AL Hy B S8 T (0 i )
b (1),

Br Hy 5k, W A] DAVE N 8K
MIET %4 (F 1), 1988 4F, Thiele “57E
Desulfovibrio vulgaris Fl Methanobacterium
formicicum Jfr ) 2 1 7 HE e s g s P R B
Y Hy B9 AR, i H AN Hy WA RE KR
feiE BE ™A, B 0E iR, ik

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



] RS Gl 2B Wb ) FL 7 A3 (R F 7 i

4427

Y /

1 S5/HBURBFIERNTSH MIET
Figure 1 MIET mediated by hydrogen/formate
and electron mediators.
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Figure 2 DIET mediated by pili and cytochrome c.
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Small particle size
conductive materials

Figure 3  Effect of different particle size conductive materials on DIET formation.
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Table 1 Microorganisms having IET function

Electron donor microorganism DIET/MIET Electron acceptor microorganism References
G. metallireducens DIET Rhodopseudomonas palustris [15]

G. metallireducens MIET (AQDS) Wolinella succinogenes [18]

G. metallireducens DIET G. sulfurreducens [22]

G. metallireducens DIET M. barkeri [29]

G. metallireducens DIET Methanotrix harundinacea [30]

G. sulfurreducens DIET P. aestuarii [38]

G. metallireducens DIET Methanobacterium sp. YSL [49]

G. metallireducens DIET Methanosarcina horonobensis [50]

G. sulfurreducens MIET (conductive minerals) Thiobacillus denitrificans [51]

G. sulfurreducens Unknown Wolinella succinogenes [52]

G. sulfurreducens Unknown D. desulfuricans [53]

G. sulfurreducens Unknown Clostridium pasteurianum [54]
Pseudomonas aeruginosa DIET/H, G. sulfurreducens [55]
Clostridiun spp. DIET M. barkeri [56]

G. hydrogenophilus DIET M. barkeri [57]

Wy 7 A v T IR R AR 2 AL A Y — 2k
WY . BEC HE R AR Y S
G. mentallireducens GS-15*) G. sulfurreducens
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