
Since the discovery of archaea, their origin and evolutionary 

relationship with eukaryotes have been fundamental questions 

in biology. Two opposing theories have been put forward to 

explain the relationship between archaea and eukaryotes: one 

theory proposes that they are sister lineages originating from a common 

ancestor, whereas the other suggests that eukaryotes arose from one 

lineage of archaea. On page 743 Simonetta Gribaldo and colleagues 

examine why the large-scale phylogenetic studies that have been carried 

out to resolve this issue have yielded opposing results and have yet to 

reach a consensus. They go on to propose alternative strategies (for 

example, the analysis of orthologous genes) that they believe will provide 

answers to these questions.

Insight into this important evolutionary question has also recently 

been provided by the discovery of an archaeal homologue of ESCRT-III 

(eukaryotic endosomal sorting complex required for transport III), which 

in archaea is involved in cell division. On the basis of this finding, Stephen 

Bell and colleagues (page 731) carry out a comparative genomic analysis 

of the cell division machineries used in bacteria and archaea. They identify 

at least four different potential division machineries and propose that the 

ancestor of archaea contained all these membrane remodelling systems, 

which were lost as archaea evolved.

This issue also includes the third article in our series on Applied and 

Industrial Microbiology. On page 706 Korneel Rabaey and René Rozendal 

introduce the concept of microbial electrosynthesis — the microbial 

production of chemicals by using electrical current to drive microbial 

metabolism — and discuss the opportunities for its use as well as the 

challenges that might arise.

I n  t h I s  I s s u e

Editorial officEs 
london NatureReviews@nature.com  
The Macmillan Building,  
4 Crinan Street,  
London N1 9XW, UK  
Tel: +44 (0)20 7843 3620;  
Fax: +44 (0)20 7843 3629 
chief editor: Christiaan van Ooij
senior editors: Sheilagh Molloy,  
Andrew Jermy
AssistAnt editor: Rachel David
copy editor: Lucie Wootton
senior copy editor: Man Tsuey Tse
copy editing MAnAger: Lewis Packwood
Art editor: Philip Patenall
Art controller: Susanne Harris
senior Art editors: Vicky Summersby,  
Patrick Morgan
MAnAging production editor:  
Judith Shadwell
senior production editor:  
Simon Fenwick
production controller: Natalie Smith

editoriAl AssistAnts: Jacques Smit,  
Laura Corns
web production MAnAger:  
Deborah Anthony
MArketing MAnAgers: Tim Redding,  
Leah Rodriguez

ManagEMEnt officEs
london nature@nature.com  
The Macmillan Building, 4 Crinan Street,  
London N1 9XW, UK  
Tel: +44 (0)20 7833 4000;  
Fax: +44 (0)20 7843 4596/7
office MAnAger: Laura Firman
publisher: Stephanie Diment
MAnAging director:  
Steven Inchcoombe
editor-in-chief, nAture publicAtions: 
Philip Campbell
AssociAte directors: Jenny Henderson,  
Dominic Pettit
editoriAl production director:  
James McQuat 

production director:  
Yvonne Strong
director, web publishing:  
Dan Pollock
heAd of web production:  
Alexander Thurrell

new york nature@natureny.com  
Nature Publishing Group,  
75 Varick Street, 9th floor, New York,  
NY 10013–1917, USA  
Tel: +1 212 726 9200;  
Fax: +1 212 696 9006
chief technology officer:  
Howard Ratner 
heAd of internAl systeMs developMent:  
Anthony Barrera
heAd of softwAre services:  
Luigi Squillante
globAl heAd of Advertising And 
sponsorship: Dean Sanderson
heAd of nAture reseArch & reviews  
MArketing: Sara Girard

tokyo nature@natureasia.com  
Chiyoda Building 5F, 2‑37‑1 Ichigayatamachi, 
Shinjuku‑ku, Tokyo 162–0843, Japan  
Tel: +81 3 3267 8751; Fax: +81 3 3267 8746  
AsiA–pAcific publisher: Antoine E Bocquet
MAnAger: Koichi Nakamura 
AsiA–pAcific sAles director:  
Kate Yoneyama 
senior MArketing MAnAger:  
Peter Yoshihara 
MArketing/production MAnAger:  
Takesh Murakami 

indiA 5A/12 Ansari Road, Daryganj,  
New Delhi 110 002, India  
Tel/Fax: +91 11 2324 4186 
sAles And MArketing MAnAger, indiA: 
Harpal Singh Gill

Copyright © 2010 nature Publishing Group
Research Highlight images courtesy of  
Getty Images unless otherwise credited.
Printed in Wales by Cambrian Printers  
on acid‑free paper

Andrew jerMy

sheilAgh MolloychristiAAn vAn ooij

rAchel dAvid

▶ cover: ‘Directing current’ by Philip Patenall, 
inspired by the Review on p706.
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