
Caister Academic Press

Aspergillus and Penicillium 
in the Post-genomic Era

Edited by

Ronald P. de Vries

and

Isabelle Benoit Gelber

Fungal Physiology
CBS-KNAW Fungal 

Biodiversity Centre; and
Fungal Molecular Physiology
Utrecht University
Utrecht
The Netherlands

and

Mikael Rørdam Andersen

Department of Systems 
Biology

Technical University of 
Denmark

Kongens Lyngby
Denmark

caister.com/aspergillus2



Copyright © 2016

Caister Academic Press 
Norfolk, UK

www.caister.com

British Library Cataloguing-in-Publication Data 
A catalogue record for this book is available from the British Library

ISBN: 978-1-910190-39-5 (paperback)
ISBN: 978-1-910190-40-1 (ebook)

Description or mention of instrumentation, software, or other products in 
this book does not imply endorsement by the author or publisher. The author 
and publisher do not assume responsibility for the validity of any products or 
procedures mentioned or described in this book or for the consequences of 
their use.

All rights reserved. No part of this publication may be reproduced, stored in 
a retrieval system, or transmitted, in any form or by any means, electronic, 
mechanical, photocopying, recording or otherwise, without the prior 
permission of the publisher. No claim to original U.S. Government works.

Cover design adapted from image courtesy of Jan Dijksterhuis, Ad Wiebenga 
and Ronald P. de Vries (Aspergillus niger grown on wheat bran).

Ebooks
Ebooks supplied to individuals are single-user only and must not be 
reproduced, copied, stored in a retrieval system, or distributed by any means, 
electronic, mechanical, photocopying, email, internet or otherwise.

Ebooks supplied to academic libraries, corporations, government 
organizations, public libraries, and school libraries are subject to the terms 
and conditions specified by the supplier.

caister.com/aspergillus2



Contents

Contributors v

Preface xi

1 Taxonomy of Aspergillus, Penicillium and Talaromyces 
and its Significance for Biotechnology 1
Jos Houbraken, Robert A. Samson and Neriman Yilmaz

2 Comparative Genomics, Resequencing and Fast 
Forward Genetics in Aspergillus and Penicillium 17
Scott E. Baker and Erin L. Bredeweg

3 Diversity and Mechanisms of Genomic Adaptation in Penicillium 27
Jeanne Ropars, Ricardo C. Rodríguez de la Vega, 
Manuela López-Villavicencio, Joëlle Dupont, Dominique Swennen, 
Emilie Dumas, Tatiana Giraud and Antoine Branca

4 Approaches for Comparative Genomics in Aspergillus 
and Penicillium 43
Jane L. Nybo, Sebastian Theobald, Julian Brandl, Tammi C. Vesth 
and Mikael R. Andersen

5 Blue Mould to Genomics and Beyond: Insights into the 
Biology and Virulence of Phytopathogenic Penicillium Species 75
Wayne M. Jurick II, Jiujiang Yu and Joan W. Bennett

6 Post-genomic Approaches to Dissect Carbon 
Starvation Responses in Aspergilli 89
Jolanda M. van Munster, Anne-Marie Burggraaf, István Pócsi, 
Melinda Szilágyi, Tamás Emri and Arthur F.J. Ram

7 Genetics and Physiology of Sulfur Metabolism in Aspergillus 113
Andrzej Paszewski, Jerzy Brzywczy, Marzena Sieńko and 
Sebastian Piłsyk

caister.com/aspergillus2



Contentsiv |

8 Production of Feruloyl Esterases by Aspergillus Species 129
Miia R. Mäkelä, Luis Alexis Jiménez Barboza, Ronald P. de Vries 
and Kristiina S. Hildén

9 Secondary Metabolite Formation by the Filamentous 
Fungus Penicillium chrysogenum in the Post-genomic Era 145
Marta M. Samol, Oleksandr Salo, Peter Lankhorst, 
Roel A.L. Bovenberg and Arnold J.M. Driessen

10 pH Modulation by Fungal Secreted Effecting 
Molecules: A Mechanism Affecting Pathogenicity 
and Mycotoxin Accumulation During Colonization by 
Penicillium expansum 173
Dov Prusky, Shiri Barad, Nofar Glam, Nancy Keller and 
Amir Sherman

11 Evolutionary Adaptation as a Tool to Generate Targeted 
Mutant Strains as Evidenced by Increased Inulinase 
Production in Aspergillus oryzae 189
Helena Culleton, Eline Majoor, Vincent A. McKie and 
Ronald P. de Vries

Index 197

caister.com/aspergillus2



Preface

The ascomycete genera Aspergillus and Penicillium are among the most widely studied 
filamentous fungi. They have had a profound impact on human society and continue to do 
so. The antibiotic penicillin, produced by Penicillium rubens, has been instrumental in treat-
ing patients with infections during and after World War II and Penicillium species are still 
actively mined for novel antibiotics. Aspergillus species are better known for the industrial 
production of enzymes and metabolites (e.g. organic acids) that have found applications in 
various industrial sectors, such as food & feed, paper & pulp, textiles, beverages, wine, beer, 
pharmaceuticals, and biofuels & biochemicals. Several Aspergillus species also have a darker 
side, being able to cause invasive infections in immune-compromised patients, leading still 
to a high mortality rate.

Genome sequencing has affected studies into the biology of all classes of organisms and 
this is certainly true for filamentous fungi. The level with which biological systems can be 
studied since the availability of genomes and postgenomic technologies is beyond what 
most people could have imagined previously. Aspergillus and Penicillium are at the forefront 
of fungal genomics with many genome sequences available and a whole genus genome 
sequencing project in progress for Aspergillus. Genomic and post-genomic analysis has both 
broadened and changed our understanding of fungal biology, in particular with respect to 
the complexity of fungal biology and the high diversity amongst fungal species.

In this book we showcase the impact of genomics on studies in Aspergillus and Penicil-
lium. The book starts with an overview of the taxonomy these two genera and its sister genus 
Talaromyces, which has recently been re-visited and updated. It then continues with three 
chapters on techniques currently used in relation to genomics.

Next several chapters present a genomic look on a variety of biological processes in these 
fungi: pathogenicity, carbon starvation, sulfur metabolism, feruloyl esterases, secondary 
metabolism and pH modulation. The final chapter presents a novel approach to generating 
targeted mutants that in combination with genomics can help to gain more insights into the 
mechanism underlying enzyme production.

While this book only provides a small selection of the broad range of topics that are 
actively studied in these fungi by many scientists around the world, its contents provide a 
clear picture of the influence of genomics on fungal biology. It also demonstrates the areas 
that require further development and as such can be a reference not only for scientists work-
ing with these genera but for fungal biology as a whole.

We are very grateful for the many authors who contributed to the book and provided us 
with high quality chapters sharing their considerable expertise. It is those contributions that 
provide the quality to this book and we enjoyed our interaction with them very much.
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Finally, we would also like to thank Annette Griffin and the other staff at Caister Aca-
demic Press, who have made this a smooth and efficient process and were also available for 
any queries we have had.

Ronald P. de Vries
Isabelle Benoit Gelber

Mikael Rørdam Andersen

caister.com/aspergillus2


