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Manowire
Electrically conductive bacterial nanowires produced
by Shewanella oneidensis strain MR-1

and other microorganisms
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Grigorly Pinchuk®, Kazuya Watanaba'', Shunichl Bhil"!, Bruce Logan®®, Kenneth H, Mealsan®™, aned lirm K. Fredricksen®
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diameter of 100 nm and a topographic height of between 5 and 10 nm. (4)

- Measuring electrical trarport akong a bacterial nanawire, (4} Tapping-made atomic fome microscopy (AFM) amplitude image detaifing the comtact A rrowys indicate the location of a nanowire and a step on the graphite
anea wﬂﬂ the hacterial nanowire from Fg. 1. (8] Cantact-mode AFW deflectian mage of the junction after cutting the nancwsne with FIE milling. The amow
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A new model for electron flow during anasrobic
digestion: direct interspecies electron transfer to

s ST pMethanosaeta for the reduction of carbon dioxide
to methanet

anol Consumed ‘:‘.IJ_: & produced --JJ_-_. PO ey
1.15¢ 0.0 el 1,662 0.04 mmol 9612 %

— 2 Acetate —- —» 2 CHg4

2 Ethanol
8 + 8 H

1CH
DIET - i 4

Fig. 4 Defined co-cultures of Geobacter metallireducens and Meth-
anosaeta harundinacea converting ethanol to methane. (a) Time
course and stoichiometry of ethanol corversion to methane. The data
are representative of six replicate co-cultures. (b) Appearance of
aggregates in co-culture and distribution of Methanosaeta (red) and,
Geobacter (green) as revealed by FISH (round inset). {c) Model of
electron transfer in the co-culture.

Enhanced hydrogen fermentation by ferric oxide nanoparticles

Enterobacter aerogenes cell Enterobacter aerogenes cell

s Ferric oxide
nanoparticles

1Fd, —C 1Fdyy =
Hy llru*,!.,l:uuw - y Hy dmge nase
5 8

N M.LDH. DC - e NAD I x@ €

CaHya0s - CaH il

® The hydrogenase activity and electron transfer of E. aerogenes are enhanced.
® Acetate passway is enhanced, but ethanol passway is weakened.

2CH;CH,OH + 2H,0 — 2CH;COOH + 8H" + 8¢~
2CH;COOH — 2CH, + 2CO,
CO, + 8¢~ + SH* — CH, + 2H,0
Sum of reactions: 2CH;CH,OH — 3CH, + CO,
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