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EPIDEMIC Fulfilling the promise of
Advanced antiviral therapy for HCV systems virology
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REVIEWS

| The molecular mechanisms and physiological
consequences of oxidative stress: lessons
. from a model bacterium

James A. Imlay

To survive in oxic environments, all organisms require
mechanisms to degrade toxic reactive oxygen

species (ROS). In this Review, James Imlay describes
the oxidative stress response of Escherichia coli

and considers the damage caused by ROS and the
adaptive strategies used by this bacterium to minimize
intracellular ROS accumulation.

| Systems virology: host-directed approaches
to viral pathogenesis and drug targeting

G. Lynn Law, Marcus J. Korth, Arndt G. Benecke and
Michael C. Katze

Katze and colleagues provide an overview of the
evolution of systems virology and the insights obtained
from using such methodologies to study virus—host
interactions. Combining systems, mathematical

and computational

ONTENTS

Fortifying the barrier: the impact of lipid A

| remodelling on bacterial pathogenesis
Brittany D. Needham and M. Stephen Trent

Lipid A is the bioactive component of the
Gram-negative outer membrane and is extensively
remodelled to enable the bacterium to subvert the
immune system of the host. Here, Needham and Trent
describe the regulation of lipid A-modifying enzymes,
the host defences that target lipid A and the strategies
that bacterial pathogens use to avoid immune
detection.

The molecular and structural basis of
advanced antiviral therapy for hepatitis C

FEATURED - - &
virus infection

ARTICLE

Ralf Bartenschlager, Volker Lohmann and
Francois Penin

Hepatitis C virus infection is a major cause of liver
cirrhosis and cancer, and current therapies are
often ineffective or have severe side effects. Here,

approaches with
traditional virology
research will offer a
better understanding
of how viruses cause
disease and will help
in the development
of therapeutics. e

Bartenschlager and colleagues review how structural
and functional insights into the viral life cycle have
allowed the development of novel direct-acting
antiviral agents.

On the web www.nature.com/reviews/micro

(Advance online publication

We operate an advance online publication (AOP) service for authors and readers to
view the latest articles published online ahead of print.

Forthcoming articles:
Cyclic di-AMP: another second messenger enters the fray
Rebecca M. Corrigan and Angelika Griindling

Molecular pathogenesis of the obligate intracellular bacterium Coxiella burnetii
ErinJ. van Schaik, Chen Chen, Katja Mertens, Mary M. Weber and James E. Samuel

L J

Nature Reviews Microbiology (ISSN 1740-1526, USPS 021864), is published monthly by Nature Publishing Group, Porters
South, 4 Crinan Street, London N1 9XW. The 2013 US annual subscription price is $4,677 (Full), $265 (Personal 1 year) and
$199 (Student). Airfreight and mailing in the USA by agent named Air Business Ltd, c/o Worldnet Shipping Inc., 156-15,
146th Avenue, 2nd Floor, Jamaica, NY 11434, USA. Periodicals postage paid at Jamaica NY 11431. US Postmaster: Send
address changes to Nature Reviews Microbiology, Air Business Ltd, c/o Worldnet Shipping Inc., 156-15, 146th Avenue,
2nd Floor, Jamaica, NY 11434, USA. Subscription records are maintained at Nature Publishing Group, Brunel Road,
Basingstoke, Hampshire RG21 6XT, UK. Air Business Ltd is acting as our mailing agent.

NATURE REVIEWS [MICROBIOLOGY

SERIES ON NEW TECHNOLOGIES:
METHODS AND APPLICATIONS

A special series of articles that explores some of the most recent technological
developments and their applications in microbiology, highlighting the ways in
which these methods are changing the face of modern-day microbiology. All
articles in the series can be found online at: http://www.nature.com/nrmicro/
series/newtechnologies/index.html

Links to further information
The full text of articles includes author biographies, links to glossary terms and
links to websites and databases with relevant information.

Key points provides a bullet-pointed summary of the main topics covered in
each article.

E-alert table of contents

Get monthly e-mail alerts to the content of this journal — sent FREE to your
inbox— by registering online. Or sign up to receive the latest content as an
RSS newsfeed by visiting www.nature.com/reviews/micro
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Transposon insertion sequencing: a new tool for IS E I RV SHp o
(©) systems-level analysis of microorganisms

Tim van Opijnen and Andrew Camilli

The combination of transposon mutagenesis with next-generation
sequencing has emerged as a useful tool for identifying putative gene
function in a high-throughput manner. Here, van Opijnen and Camilli
describe the four main techniques that are used for this purpose, with a
focus on their application for uncovering bacterial gene function.

ANALYSIS

The abundance and variety of carbohydrate-active enzymes
in the human gut microbiota

Abdessamad El Kaoutari, Fabrice Armougom, Jeffrey |. Gordon,

Didier Raoult and Bernard Henrissat

The human genome encodes very few enzymes involved in the digestion
of complex polysaccharides, and this deficit is compensated for by

the myriad of carbohydrate-active enzymes (CAZymes) encoded by
members of the gut microbiome. In this Analysis article, Henrissat and
colleagues characterize the CAZymes present in a representative human
mini-microbiome.
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