nacure
REVIEWS

MOLECULAR
CELL BIOLOGY

Saarching for the source of
multienzyem ades.

» COVER: ‘Pumps and channels’ by
Vicky Summersby, inspired by the Review on p344

ARIANNE HEINRICHS

FRANCESCA CESARI

KATHARINE WRIGHTON

ASHER MULLARD

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: Arianne Heinrichs
ASSOCIATE EDITORS: Francesca Cesari,
Katharine Wrighton

ASSISTANT EDITOR: Asher Mullard
COPY EDITOR: Simon Bishop

SENIOR COPY EDITORS: Isobel Barry,
Craig Nicholson, Man Tsuey Tse, Gillian Young
SENIOR ART EDITOR (NRMCB): Vicky Summersby
ART CONTROLLER: Susanne Harris
SENIOR ART EDITOR: Patrick Morgan
MANAGING PRODUCTION EDITOR:
Judith Shadwell

SENIOR PRODUCTION EDITOR:

Simon Fenwick

PRODUCTION CONTROLLER:

Natalie Smith

FROM THE EDITORS

SENIOR EDITORIAL ASSISTANT: Laura Firman
EDITORIAL ASSISTANT: Jacques Smit

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: Kiersty Darnell
PUBLISHER: Stephanie Diment

MANAGING DIRECTOR: Steven Inchcoombe
EDITOR-IN-CHIEF, NATURE PUBLICATIONS:
Philip Campbell

ASSOCIATE DIRECTORS:

Jenny Henderson, Tony Rudland

EDITORIAL PRODUCTION DIRECTOR:
James McQuat

PRODUCTION DIRECTOR: Yvonne Strong

DIRECTOR, WEB PUBLISHING: Timo Hannay
HEAD OF WEB PRODUCTION:

Alexander Thurrell

NATUREJOBS PUBLISHER: Della Sar

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

HEAD OF GLOBAL ADVERTISING, SALES AND
SPONSORSHIP: Dean Sanderson

HEAD OF NATURE RESEARCH & REVIEWS
MARKETING: Sara Girard

BUSINESS DEVELOPMENT EXECUTIVE:

David Bagshaw

he proteins that transport ions across membranes fall into two

general classes: high-speed ion channels, through which ions

rush down gradients of concentration and electric potentials,

and low-speed pumps, which actively push ions against
these gradients. Channels need only one gate, whereas pumps need at
least two gates that should never be open at the same time. Because of
these fundamental differences, explains David C. Gadsby (page 344),
ion channels and ion pumps have traditionally been viewed as entirely
different entities. However, atomic-resolution structures and functional
measurements of examples from both classes suggest that ion channels
and pumps might not be as different as was once thought. Gadsby
concludes, however, that there is no reason to abandon the ‘one gate
versus two gates’ formalism to distinguish pumps from channels.

Another example of the evolution of ideas in a field is provided by coat
protein | (COPI), which functions in vesicular transport. Victor Hsu and
colleagues propose in an Opinion (page 360) that two long-held views on
COPI vesicle formation need to be revised. First, COPI vesicle formation
requires additional factors besides ARF1 (a small GTPase) and coatomer
(the major coat protein complex). Second, the GTPase-activating protein
that catalyses ARF1 deactivation has more complex roles than previously
envisioned. The authors suggest that it functions both as a negative
regulator of ARF1 and as its effector by being part of the COPI complex in
promoting both vesicle formation and cargo sorting.

As always, we strive to follow paradigm shifts and new opinions
throughout the field of molecular cell biology — regardless of how
such challenges play out, they provide food for thought and ultimately
strengthen our understanding of how things work.
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