[CGRYEZ

Acta Microbiologica Sinica

2020, 60(9): 20302038
http://journals.im.ac.cn/actamicrocn
DOI: 10.13343/j.cnki.wsxb.20200106

T———

Microbial Electron Transfer

‘MESHECENEIZER FFiE
wE, Haok, aR

RS IR A e, AR A SHOR R, WAL RO 430074

WE: WA B TR AR RS T , — MR YR 7 BR8240 75 S —Fh Y, B
PIRNAS R A Py AR AR S e —ie , LURBEFRIEA 0 R 4078 - T 2 0] B B vl 110 2
Yy o et S RE LA A BT IR AR AR R ML, B4 5 R B i & i X S R R ER I IR 5 i DR AP o 4R
b, EIREh R MG A R AL~ e AL S PRIA O3 0 PR . FATOR S 45 R O 4 - i Z Al
HAEH L EEIE R 2R C R ERN T, XL ORI I e 1

b igds, VLA 222D BRI AL 704 1 Ay T ) 200 5 e 2 I 4% 3 i
KU AN, N, R R A, 2 MR C TR

H AR S AN TR RIS B AR e A T A —
AR A IR o R AN [R) R 2R AR ) 22 1] 1Y
RIS R AT A AR 3 MEa: (1) kR,
THEVE HLAS PRAE W P A A b 2 A i s
A, AR [ — R B AS R Rh 28 il A = i) ]
HAL e R AR (2) WA SR, —FhiEY
A 75 — R A2 4 Sy AR K R 06 B g AR 52
R, EFARER; 3) HARLARR, PR
XI5 A B A R AR b AR S
TEPRSAFREE R, ok e, REH . W&
W, —MPREY RDRE L BRI 45 ) A — T
TR (Rl A o 8] B L 1A% 3, o PR AN

AR R SR, AR E R
M E R . B, FERE 3, 20 B 0
(Geobacter spp.) # 7= W Bi i 4 (Methanosarcina
spp.) AT B LA A T 4 s 715 3 g L3R AR A o FESX
Mt e R, AT RALAYLY), TR RO
AL T E R e b, e A 2
(1 K AR (CO) IR JE R e (T 1-A)8 7,
F A, R TR Y B IR A B A A T
(Anaerobic methanotrophic archaea or ANME) #l
TRERER IS AN (Sulfate-reducing bacteria or SRB)
WAl B T S AR A L TR
Mt A e R, AL bE, SRS R

EEWBE.: RHLHEZE ST AR5 H(2018YFA0901303); EIZK HARIHEATRH (91851211, 41772363); #dtAE A5

L et J R~ () P S e AR MBIl 55 2 T 5 <6

“BIEVEE . Tel: +86-27-67883152; E-mail: liang.shi@cug.edu.cn

ris HER: 2020-03-01; {EEIHHAR: 2020-04-17; ML&HEEHER: 2020-04-24



B | UEDERR, 2020, 60(9)

2031

T HIEL RS RIRER I AT, 5 PR 2
1 B AR R ER I I A B AL (R 1-B) ). -
T Z 8] ELAE AL A DO R P A T
i i — AN 27, IR A - R Z A
e e A AB R A ATR AL . B T
N7 R - TR 2 ) SR A A A A AR AR
I, AR Z R 0 6 A -5 PR =2 18] A4 AR A
VLB L 1A% 34 Dhy R il ) A8 T - TR Y LR S A
TERR A Wy BIK Sl e R 1 s 3R A 27 5 Ak S5 IR B v
& EEAER, AR AT R TG K AR A
B EPREN,

1 WAEEFFREmAEER T
%k
L1 RTINS TR A

O PR R ER 5P I 19 SAL OB TR T,
UEARALATILY . R = I ERET B R D AR
SUTTES TS - NS TU R R Ref o7t S

(A)

(yay

T

Co, . -CO,
‘ Geobacter
I’ ‘\
Organic matter ‘ 4CH,
Electron transfer :
(B)
CoO, 3 \ SO
ANME
1
CH, ‘ AH,S

Electron transfer

E1. HAE-dEZEEEBFES
Figure 1. Direct interspecies electron transfer
between bacteria and archaea. A: Direct electron
transfer from Geobacter spp. to methanogens. B:
Direct electron transfer from anaerobic methanotrophic

archaea (ANME) to sulfate-reducing bacteria (SRB).
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Figure 2. Extracellular electron transfer mechanism

of G sulfurreducens. A: Extracellular electron transfer

pathway; B: PilA nanowire; C: OmcS nanowire!' . OM:

outer membrane; PS: periplasm; CM: cytoplasmic
membrane; Q: quinone; QH,: quinol.
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Figure 3. Extracellular electron transfer

of  Methanosarcina

acetivorans. AQDS:  oxidized

9,10-anthraquinone-2,6-disulfonate; AQDSH,: reduced 9,10-anthraquinone-2,6-disulfonate; HdrDE: heterodisulfide
reductase; MmcA: membrane multiheme cytochrome A; MP: oxidized methanophenazine; MPH,: reduced

methanophenazine; CM: cytoplasmic membrane.
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Direct electron transfer between bacteria and archaea

Wen Zhong, Yongguang Jiang, Liang Shi’

Department of Biological Sciences and Technology, School of Environmental Studies, China University of Geosciences, Wuhan
430074, Hubei Province, China

Abstract: Under anoxic condition, a microorganism can transfer electrons directly to another microorganism (i.e.,
direct interspecies electron transfer or DIET) to couple the metabolic capability of the two microorganisms for their
syntrophic growth. DIET between bacteria and archaea is the new way for energy exchange between bacteria and
archaea as well as the new mechanisms for regulating their metabolisms. Furthermore, DIET between bacteria and
archaea is directly involved in methane formation and the anoxic methane oxidation coupled to sulfate reduction.
Thus, DIET between bacteria and archaea plays a crucial role in global biogeochemical transformation and cycling
of carbon and sulfur. Finally, all currently available data suggest that multi-heme c-type cytochromes may form
continuously extracellular electron transfer pathways to mediate electron transfer between the cytoplasmic

membranes of bacteria and archaea via the multi-step hopping mechanism.
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