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Fungal Secondary Metabolism

This Methods in Molecular Biology volume provides key methodologies for accessing and exploiting 
natural product information provided by the genomes of filamentous fungi. Includes materials and 
reagents lists, step-by-step protocols and troubleshooting tips."

Fungal Secondary Metabolism

Filamentous fungi have long been known for their ability to produce an enormous range of unusual 
chemical compounds known as secondary metabolites, many of which have potentially useful antibiotic 
or pharmacological properties. Recent focus on fungal genomics coupled with advances in detection 
and molecular manipulation techniques has galvanized a revitalization of this field. Fungal Secondary 
Metabolism: Methods and Protocols is aimed at providing the key methodologies currently in use and 
necessary for accessing and exploiting the natural product information provided by the genomes of 
this large and varied kingdom. Written by active researchers in the field, the chapters deal with all the 
steps necessary, from optimization of fungal culture conditions for metabolite production, through rapid 
genome sequencing and bioinformatics, and genetic manipulations for functional analysis, to detection 
and testing of metabolites. In addition, chapters on basic science address approaches to the genetic 
regulation, protein biochemistry, and cellular localization of the biosynthetic pathways. Written in the 
highly successful Methods in Molecular BiologyTM series format, chapters include introductions to 
their respective topics, lists of the necessary materials and reagents, step-by-step, readily reproducible 
laboratory protocols, and tips on troubleshooting and avoiding known pitfalls. Practical and hands-on, 
Fungal Secondary Metabolism: Methods and Protocols encourages new investigators to enter the 
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field and expands upon the expertise and range of skills of those already researching fungal natural 
products.

Biosynthesis and Molecular Genetics of Fungal Secondary Metabolites, Volume 2

�Fungi produce many chemically diverse secondary metabolites whose biological roles largely remain 
elusive. Within the increasing number of sequenced fungal genomes several important genes involved 
in secondary metabolite formation have been identified. Most of these genes are clustered and their 
coordinated transcription is controlled in a complex way by both narrow pathway-specific regulators 
as well as broad global transcription factors responsive to environmental cues. In recent years it was 
discovered many of the newly identified gene clusters are silent under laboratory conditions suggesting 
that the biosynthetic potential of fungi is far from being exploited. Besides identifying novel bioactive 
metabolites from still unexplored sources, the activation of these gene clusters by several approaches 
may result in the discovery of new substances with antibiotic and pharmaceutical benefits. This book 
covers recent advances in the field of fungal secondary metabolisms ranging from methodologies to 
biological aspects and will include the latest knowledge on fungal molecular biology, genomics, and 
metabolomics. With the related volume by Professor Juan-Francisco Martin, where the most relevant 
and well-studied fungal secondary metabolites are compiled, this book provides a comprehensive 
overview of the state-of-the-art of research on fungal secondary metabolites.

Biosynthesis and Molecular Genetics of Fungal Secondary Metabolites

This volume describes the more relevant secondary metabolites of different fungi with current informa-
tion on their biosynthesis and molecular genetics. Bolstered with color illustrations and photographs, 
the book describes the possible application of molecular genetics to directed strain improvement in 
great detail. The needs for future developments in this field are also discussed at length Written by 
authorities in the field, Biosynthesis and Molecular Genetics of Fungal Secondary Metabolites provides 
a cutting-edge perspective on fungal secondary metabolism and underlying genetics and is a valuable 
resource for scientists, researchers, and educators in the field of fungal biology.

Secondary Metabolism and Differentiation in Fungi

The first source to unite secondary fungal metabolism and morphogenesis in one volume, Secondary 
Metabolism and Differentiation in Fungi treats biological systems as parts of a whole rather than 
as a series of individual elements, highlighting research in genetics, molecular biology, and ecology. 
Featuring the expertise of 19 international authorities, each chapter is a rich source of experimentation 
ideas. The book facilitates the application of novel techniques to existing problems in molecular 
mycology and explores potentials for major new research. This indispensable guide to a key scientific 
field benefits biologists, chemists, and other scientists.

Laboratory Protocols in Fungal Biology

Laboratory Protocols in Fungal Biology presents the latest techniques in fungal biology. This book 
analyzes information derived through real experiments, and focuses on cutting edge techniques in 
the field. The book comprises 57 chapters contributed from internationally recognised scientists and 
researchers. Experts in the field have provided up-to-date protocols covering a range of frequently 
used methods in fungal biology. Almost all important methods available in the area of fungal biology viz. 
taxonomic keys in fungi; histopathological and microscopy techniques; proteomics methods; genomics 
methods; industrial applications and related techniques; and bioinformatics tools in fungi are covered 
and complied in one book. Chapters include introductions to their respective topics, list of the nec-
essary materials and reagents, step-by-step, readily reproducible laboratory protocols, and notes on 
troubleshooting. Each chapter is self-contained and written in a style that enables the reader to progress 
from elementary concepts to advanced research techniques. Laboratory Protocols in Fungal Biology 
is a valuable tool for both beginner research workers and experienced professionals. Coming Soon 
in the Fungal Biology series: Goyal, Manoharachary / Future Challenges in Crop Protection Against 
Fungal Pathogens Martín, García-Estrada, Zeilinger / Biosynthesis and Molecular Genetics of Fungal 
Secondary Metabolites Zeilinger, Martín, García-Estrada / Biosynthesis and Molecular Genetics of 
Fungal Secondary Metabolites, Volume 2 van den Berg, Maruthachalam / Genetic Transformation 
Systems in Fungi Schmoll, Dattenbock / Gene Expression Systems in Fungi Dahms / Advanced 
Microscopy in Mycology



Fungal Jewels: Secondary Metabolites

Fungal natural products are friends and foes of humans such as deleterious mycotoxins, cytotoxic, 
carcinogenic compounds or beneficial compounds such as antibiotics, fungicides, insecticides, antiviral 
and antitumor metabolites. Understanding fungal diversity and estimation of fungal species on our 
planet poses a great challenge to researchers. This complexity is further multiplied by secondary 
metabolite diversity of fungi, which requires interdisciplinary studies. It is extremely important to 
understand the fungal secondary metabolism to stop human, animal and plant diseases caused by 
fungi and harvest their valuable metabolites. Furthermore, many secondary metabolite gene clusters 
are silenced under laboratory conditions. It is vital to develop effective methods to activate those 
clusters in order to discover novel potent metabolites. This e-book is a compilation of original review 
articles contributed by leading fungal secondary metabolite researchers with a wide range of expertise. 
Important aspects of fungal secondary metabolism, including regulation, genome mining, evolution, 
synthetic biology and novel methods have been discussed. This book will be a great source to those 
people, who are interested in understanding overall structure, diversity and regulation of production of 
these tiny but precious chemicals.

Chemical Fungal Taxonomy

Offers comprehensive coverage of the latest developments in both biochemical and physiological 
approaches to fungal systematics. Incorporates recent advances in molecular biology into systematics 
methods that can revolutionize taxonomic schemes.

Handbook of Secondary Fungal Metabolites, 3-Volume Set

This three-volume set is a desirable reference for a wide range of specialists who study secondary 
fungal metabolites ranging from pharmaceutical house researchers, agricultural researchers, those 
involved in food and feed control regulation, and veterinary researchers. It discusses in depth the 
molecular formula of, the molecular weights of, and fungal/plant source indexes of secondary fungal 
metabolites. * Includes all major groups of secondary fungal metabolites * Covers various methods 
used to isolate and purify metabolites are present * Each metabolite is supported by appropriate 
references * Secondary metabolite molecular formula, molecular weights and fungal/plant source 
indexes are included

Handbook of Industrial Mycology

Several excellent books have been published that address one or more aspects of the diverse field of 
industrial mycology, but none of them cover the entire process of fungal bioactive metabolites discovery. 
Until now. The Handbook of Industrial Mycology provides, in one volume, an overview of recent 
developments in industrial mycology with emphasis on the discovery of bioactive metabolites and, most 
importantly, their underlying biology and genetics. Two additional features distinguish this book from 
other books in the field: 1) most chapters are prepared using experimental data to illustrate theories 
and 2) the authors provide methodologies and experimental protocols in their chapters. Presenting a 
comprehensive overview of recent advances, the book provides a framework of basic methods, tools, 
and organizational principles for channeling fungal germplasm into the academic, pharmaceutical, and 
enzyme discovery laboratories. It covers the complex range of processes involved in the discovery, 
characterization, and profiling of bioactive fungal metabolites. The book includes examples of several 
recently marketed fungal metabolites and explores the impact of fungi on applications in the pharma-
ceutical, food and beverage, agricultural, and agrochemical industries.

Fungal Primary and Secondary Metabolism and its Importance for Virulence and Biomedical Appli-
cations

Fundamentals of Molecular Mycology provides a complete overview of recent developments and 
applications in molecular mycology. It serves as a comprehensive guide for the identification of fungi and 
the application of fungal biomolecules in agriculture, food, environment, and pharmaceutical sectors 
by providing detailed information about application molecular markers and bioinformatics tools for 
mycology. Covering the most important aspects of molecular mycology, the book focuses on: The 
application of fungal secondary metabolites in ecosystem management and sustainable agriculture The 
application of DNA recombinant techniques to improve industrially important fungal species Different 
molecular markers and genetic approaches for the taxonomical identification of fungi The bioinformatics 



tool for the identification of fungal species and its secondary metabolites Advances in molecular 
tools have created a new path for the mycological research and applications in different sectors. 
Fundamentals of Molecular Mycology is an excellent source of information on molecular mycology 
tools and applications in various fields. This book will be valuable to biotechnologists at research 
institutes, academia, and industry researchers, and professionals. The book is also a rich resources for 
undergraduate and postgraduate biology students in in mycology, botany, microbiology, fungal biology, 
biotechnology, and molecular biology as well.

Fundamentals of Molecular Mycology

Physiological and biochemical activities. Primary vs secondary metabolism. Laboratory equipment. 
Safety considerations. Culture and inoculation methods. Pigments enhancing media. Growth with 
inhibitory compounds. Carbon and nitrogen source assimilation. Enzymatic activity on solid media. 
Enzymatic activity of fungal extracts and brotys. Miscellaneous tests. Molecular biology methods: 
protein electrophoresis, DNA molecular biology. Cromatographic methods: Thin layer chromatogra-
phy of secondary metabolites, HPLC, UV/VIS spectroscopy, isolation and purification of secondary 
metabolites, assessing biological activity.

Biochemical Techniques for Filamentous Fungi

This three-volume set is a desirable reference for a wide range of specialists who study secondary 
fungal metabolites ranging from pharmaceutical house researchers, agricultural researchers, those 
involved in food and feed control regulation, and veterinary researchers. It discusses in depth the 
molecular formula of, the molecular weights of, and fungal/plant source indexes of secondary fungal 
metabolites. * Includes all major groups of secondary fungal metabolites * Covers various methods 
used to isolate and purify metabolites are present * Each metabolite is supported by appropriate 
references * Secondary metabolite molecular formula, molecular weights and fungal/plant source 
indexes are included

Handbook of Secondary Fungal Metabolites, 3-Volume Set

Fungi are now at the forefront of research on mechanisms in gene silencing, biological rhythm, mating 
processes, biogenesis of intracellular organelles, adaptations to hostile habitats, structure of natural 
populations, and speciation. Because of their small genomes, fungi are being used in "systems biology" 
to understand the connections between ge

Molecular and Cell Biology Methods for Fungi

This thorough volume explores the possibility of detecting and identifying toxigenic fungi, able to 
produce secondary metabolites known as mycotoxins, which cause severe health problems in humans 
and animals after exposure to contaminated food and feed, having a broad range of toxic effects, 
including carcinogenicity, neurotoxicity, and reproductive and developmental toxicity. Beginning with a 
section on fungal genera and species of major significance along with their associated mycotoxins, the 
book continues with sections on Polymerase Chain Reaction (PCR)-based methods for the detection 
and identification of mycotoxigenic fungi, PCR-based methods for multiplex detection of mycotoxigenic 
fungi, as well as sections on combined approaches and new methodologies. Written for the highly suc-
cessful Methods in Molecular Biology series, chapters include introductions to their respective topics, 
lists of the necessary materials and reagents, step-by-step, readily reproducible laboratory protocols, 
and tips on troubleshooting and avoiding known pitfalls. Authoritative and practical, Mycotoxigenic 
Fungi: Methods and Protocols will aid researchers working in this vital field to provide insight into 
possible actions to reduce mycotoxin contamination of crop plants and the food/feed byproducts.

Biotechnology of Plant Secondary Metabolism: Methods and Protocols

The book deals with the application of fungi and the strategic management of some plant pathogens. It 
covers fungal bioactive metabolites, with emphasis on those secondary metabolites that are produced 
by various endophytes, their pharmaceutical and agricultural uses, regulation of the metabolites, 
mycotoxins, nutritional value of mushrooms, prospecting of thermophilic and wood-rotting fungi, and 
fungi as myconano factories. Strategies for the management of some plant pathogenic fungi of rice 
and soybean have also been dealt with. Updated information for all these aspects has been presented 
and discussed in different chapters.

Fungi



Fungi have an integral role to play in the development of the biotechnology and biomedical sectors. 
The fields of chemical engineering, Agri-food,Biochemical, pharmaceuticals, diagnostics and medical 
device development all employ fungal products, with fungal biomolecules currently used in a wide 
range of applications, ranging from drug development to food technology and agricultural biotechnology. 
Understanding the biology of different fungi in diverse ecosystems, as well as their biotropic interactions 
with other microorganisms, animals and plants, is essential to underpin effective and innovative 
technological developments. Fungal Biomolecules is a keystone reference, integrating branches of 
fungal product research into a comprehensive volume of interdisciplinary research. As such, it: reflects 
state-of-the-art research and current emerging issues in fungal biology and biotechnology reviews the 
methods and experimental work used to investigate different aspects of fungal biomolecules provides 
examples of the diverse applications of fungal biomolecules in the areas of food, health and the 
environment is edited by an experienced team, with contributions from international specialists This 
book is an invaluable resource for industry-based researchers, academic institutions and professionals 
working in the area of fungal biology and associated biomolecules for their applications in food 
technology, microbial and biochemical process, biotechnology, natural products, drug development and 
agriculture.

Mycotoxigenic Fungi

Until now, information on fungal protoplasts has been scattered throughout various sources. With 
authoritative reviews of protoplast isolation and applications in fungal biology research, Fungal Pro-
toplasts: Applications in Biochemistry and Genetics is the first volume devoted to a major area in 
experimental mycology-fungal protoplasts. Written by 18 pioneering experts, this unmatched, illustrated 
reference presents well-established knowledge of protoplast research as well as newer ideas and 
methods. The book encompasses advances in protoplast isolation techniques and methodology, uses 
of protoplasts in physiological, biochemical, and genetic studies, and developments in protoplast fusion 
that form the basis for transformation and gene cloning experiments, including applications in industrial 
biotechnology. This fact-filled book also features end-of-chapter bibliographies for further research.

Fungi

In the last decade the discipline of mycology has been substantially changed by new research 
technologies. In particular DNA-based tools for the investigation of fungal taxonomy, signal transduction 
and regulation, and biosynthetic potential have accelerated advances in mycological knowledge. This 
volume presents a selection of exciting issues on basic and applied aspects of fungal physiology and 
genetics. In 18 chapters renowned experts provide an overview of traditional as well as current and 
future aspects of potential application of fungi in biotechnology. The contributions can be used by 
scientists to keep up-to-date on the latest developments in the corresponding research area, and by 
students to familiarize themselves with the different topics.

Fungal Biomolecules

Fungal natural products are friends and foes of humans such as deleterious mycotoxins, cytotoxic, 
carcinogenic compounds or beneficial compounds such as antibiotics, fungicides, insecticides, antiviral 
and antitumor metabolites. Understanding fungal diversity and estimation of fungal species on our 
planet poses a great challenge to researchers. This complexity is further multiplied by secondary 
metabolite diversity of fungi, which requires interdisciplinary studies. It is extremely important to 
understand the fungal secondary metabolism to stop human, animal and plant diseases caused by 
fungi and harvest their valuable metabolites. Furthermore, many secondary metabolite gene clusters 
are silenced under laboratory conditions. It is vital to develop effective methods to activate those 
clusters in order to discover novel potent metabolites. This e-book is a compilation of original review 
articles contributed by leading fungal secondary metabolite researchers with a wide range of expertise. 
Important aspects of fungal secondary metabolism, including regulation, genome mining, evolution, 
synthetic biology and novel methods have been discussed. This book will be a great source to those 
people, who are interested in understanding overall structure, diversity and regulation of production of 
these tiny but precious chemicals.

Fungal Protoplasts

Microbiologists and soil scientists will find this study compelling reading. It focuses on the role of 
bacterial, fungal and plant secondary metabolites in soil ecosystems. Our understanding of the 



biological function of secondary metabolites is surprisingly limited, considering our knowledge of their 
structural diversity and pharmaceutical activity. This book reviews functional aspects of secondary 
metabolite production, with a focus on interactions among soil organisms.

Physiology and Genetics

This fully revised third edition includes up-to-date topics and developments in the field, which has made 
tremendous strides since the publication of the second edition in 2004. Many novel techniques based on 
Next Generation Sequencing have sped up the analysis of fungi and major advances have been made 
in genome editing, leading to a deeper understanding of the genetics underlying cellular processes as 
well as their applicability. At the same time, the relevance of fungi is unbroken, both due to the serious 
threats to human health and welfare posed by fungal pests and pathogens, and to the many benefits 
that fungal biotechnology can offer for diverse emerging markets and processes that form the basis 
of the modern bioeconomy. With regard to these advances, the first section of this volume, Genetics, 
illustrates the basic genetic processes underlying inheritance, cell biology, metabolism and “lifestyles” 
of fungi. The second section, Biotechnology, addresses the applied side of fungal genetics, ranging 
from new tools for synthetic biology to the biotechnological potential of fungi from diverse environments. 
Gathering chapters written by reputed scientists, the book represents an invaluable reference guide 
for fungal biologists, geneticists and biotechnologists alike.

Fungal Jewels: Secondary Metabolites

This new edition of The Fungi provides a comprehensive introduction to the importance of fungi in the 
natural world and in practical applications, from a microbiological perspective.

Secondary Metabolites in Soil Ecology

With high-quality genome sequences for the important and ubiquitous Aspergilli now available, in-
creased opportunities arise for the further understanding of its gene function, interaction, expression, 
and evolution. The Aspergilli: Genomics, Medical Aspects, Biotechnology, and Research Methods 
provides a comprehensive analysis of the research that reveals the main biological attributes of these 
species. The co-editors are a particularly proficient and prolific pair with long track records of scientific 
productivity. The book sets the stage with a discussion of basic biology, examining the data on the 
structure of genomes and comparing the genetic map and annotation methodology. It includes a 
comparison of metabolic abilities among different Aspergillus spp. and other species, then covers areas 
such as comparative biology, pathogenic properties, and metabolic capabilities of the Aspergilli. The 
book reviews established techniques and new methodologies for the post-genomic era in Aspergillus 
spp. It comes with a CD containing color illustrations to supplement the text. Filling the need for 
centralized information on a genus that has important economic impacts on agriculture, human health, 
industry, and pharmacology, the book presents a wide range of data, collected and arranged into one 
convenient resource. Written by a team of international experts, this is the first in-depth and exhaustive 
analysis of the genomics of the Aspergilli.

Genetics and Biotechnology

Traditional studies in mycology mainly deal with damage caused by fungi, for instance, diseases of 
plants, animal ailments, air-borne pathogens, decomposition of wood and production of mycotoxins 
in food. Applied mycology focuses on the fermentation of foods (flours, bakery products, cheese and 
others) and production of fermented products (wine, beer and spirit). Further value-added approaches 
show the significance of fungi in the production of bioactive metabolites and pharmaceuticals used 
in the treatment of human diseases, including cancer, and plant diseases (e.g. pest control). Due 
to a dependence on fossil resources, production of bio-renewable merchandise gained importance 
and fungi serve as potential biological agents in sustaining global economy. Recent developments in 
mycology revealed their significance in the fields of advanced research, in particular building materials, 
packaging resources, electronic devises and leather-like goods. In addition, fungi possess several 
qualities to degrade non-biodegradable compounds in the ecosystem and assist in sustainable waste 
bioremediation. This book covers the current biotechnological advances and bio-prospect potential of 
fungi. Fungal biopolymers possess various applications, including prebiotics, therapeutics, immuno-
ceuticals, drug-discovery and drug-delivery. Fungal bioactive metabolites have several implications 
beyond antibiotics, such as volatiles, biofuels, nematicides and pigments. They also serve as prospec-
tive tools in the production of nanoparticles of medicinal, nutritional and industrial significance. In 



view of environmental protection, fungal activity and products aid in bioremediation via degradation of 
xenobiotics and solid wastes. Fungi can produce agriculturally compatible metabolites to enhance plant 
production. Knowledge on fungal genomics facilitates the gene manipulation towards biotechnological 
applications (disease diagnosis, pathogen detection, gene expression and mutualistic interactions). 
This book addresses the application of fungi in different areas and serves as a potential knowledge 
bank for graduates, post-graduates and researchers contemplating fungal applications.

The Fungi

This second edition volume expands on the previous edition with new and updated chapters on the 
latest developments in the study of yeast within the biotechnology field. The chapters in this book 
cover topics such as transformation protocols for genetic engineering of Saccaromyces cerevisiae 
and Komagataella spp.; an overview of selection markers, promoters, and strains used for metabolic 
engineering of S. cerevisiae, P. pastoris, and Z. bailii; the use of yeast in CRISPR/Cas9 technology; 
tools to study metabolic pathway in Yarrowia lypolitica; and a discussion on the “universal expression 
system” that is applied in a broad spectrum of fungal species. Written in the highly successful Methods 
in Molecular Biology series format, chapters include introductions to their respective topics, lists of 
the necessary materials and reagents, step-by-step, readily reproducible laboratory protocols, and 
tips on troubleshooting and avoiding known pitfalls. Cutting-edge and authoritative, Yeast Metabolic 
Engineering: Methods and Protocols, Second Edition is a valuable resource for researchers and 
scientists interested in learning more about this important and developing field.

The Aspergilli

The kingdom Fungi constitutes an independent group equal in rank to that of plants and animals. It is 
a diverse clade of heterotrophic eukaryotic organisms that shares some ch- acteristics with animals 
and includes mushrooms, molds, yeasts as well as many other types of less well known organisms. 
Approximately 100,000 species have been described, which comprise less than 10% of the estimated 
number of fungal species in nature. Fungi can be found in every place wherever adequate moisture, 
temperature, and organic substrates are available; however, they also occupy extreme habitats, from 
hot volcanoes to arctic zones, arid deserts, and deep oceans. The importance of fungi as a group 
is tremendous; most species are saprobes and play prime roles in decomposition and the recycling 
of organic matter and nutrients, and many of them produce enzymes and metabolites with important 
applications in pharmacology, biotechnology, and other industries. Alongside the positive aspects, fungi 
also cause huge damage, primarily as plant pathogens. Fungi are highly amenable to molecular work, 
and a few fungal species serve as model systems to study basic processes with results that are 
applicable to many organisms, including humans.

Fungal Biotechnology

A part of the Food Microbiology Series, Molecular Biology of Food and Water Borne Mycotoxigenic and 
Mycotic Fungi reveals similarities between fungi present in/on food and water and those that cause 
human fungal diseases. The book covers food borne mycotoxigenic fungi in depth and examines food 
borne fungi from the standpoint of mycoses (i.e. funga

Yeast Metabolic Engineering

In the past half century, filamentous fungi have grown in commercial importance not only in the food 
industry but also as sources of pharmaceutical agents for the treatment of infectious and metabolic 
diseases and of specialty proteins and enzymes used to process foods, fortify detergents, and perform 
biotransformations. The commercial impact of molds is also measured on a negative scale since some 
of these organisms are significant as pathogens of crop plants, agents of food spoilage, and sources 
of toxic and carcinogenic compounds. Recent advances in the molecular genetics of filamentous 
fungi are finding increased application in the pharmaceutical, agricultural, and enzyme industries, and 
this trend promises to continue as the genomics of fungi is explored and new techniques to speed 
genetic manipulation become available. This volume focuses on the filamentous fungi and highlights the 
advances of the past decade, both in methodology and in the understanding of genomic organization 
and regulation of gene and pathway expression.

Molecular and Cell Biology Methods for Fungi



The filamentous fungi are perhaps unique in the diversity of their metabolic activities. This includes 
biosynthetic as well as degradative activities, many is to provide an of which are of industrial interest. 
The objective of this text up-to-date and broad review which emphasizes the genetic and molecular 
biological contribution in the field of fungal biotechnology. This text begins with an overview of the tools 
and methodologies involved which, to a large extent, have been developed in the model filamentous 
fungus Aspergillus nidulans and subsequently have been extended to commercially important fungi. 
This is followed by a chapter which provides a compilation of genes isolated from commercial fungi and 
their present status with respect to structure, function and regulation. Chapters 3 and 4 highlight the 
degradative powers of filamentous fungi. First, a discussion of what is known regarding the molecular 
genetics of fungi and the genes and enzymes involved in the beverage and food industries. This 
has an oriental flavour, reflecting the tremendous importance of fungi in traditional Chinese and 
Japanese food production. An account of lignocellulose degradation by filamentous fungi follows, 
illustrating the potential of fungi to utilize this substance as a renewable energy source. The ability of 
fungi to produce high-value foreign proteins is reviewed in chapters 5 and 6. Chymosin production, 
in particular, represents a good example of high-level yields being obtained, such as to warrant 
commercial production.

Molecular Biology of Food and Water Borne Mycotoxigenic and Mycotic Fungi

Offering a uniquely extensive scope of coverage, Fungi: Multifaceted Microbes delves into a wide range 
of topics in fungal biochemistry and biotechnology. These include classical and molecular taxonomy, as 
well as evolutionary aspects. It addresses fungi applications in environmental control, metabolites from 
marine fungi, endophytic and endolythic fungi, aquatic mycology, and lichens. It also provides a chapter 
on the new area of fungi in nanoparticle synthesis. Written by internationally recognized experts, this 
book offers a highly authoritative survey of the literature that will prove useful to academic professionals 
across many fields, as well as both aspiring and established industrial researchers.

Advances in Fungal Biotechnology for Industry, Agriculture, and Medicine

This new volume of Methods in Enzymology continues the legacy of this premier serial by containing 
quality chapters authored by leaders in the field. The third of 3 volumes covering Natural product 
biosynthesis by microorganisms and plants. This new volume continues the legacy of this premier serial 
Contains quality chapters authored by leaders in the field The third of 3 volumes, it has chapters on such 
topics as metabolic pathways in Aspergillus oryzae, heterologous gene clusters and cyanobacteria as 
a source of natural products

Applied Molecular Genetics of Filamentous Fungi

Primary and secondary metabolism; Fungi, their cultivation and their secondary metabolism; Sec-
ondary metabolites derived without the intervention of acetate; Secondary metabolites derived from fat-
ty acids; Polyketides; Terpenes and steroids; Secondary metabolites derived from intermediates of the 
tricarboxylic acid cycle; Secondary metabolites derived from amino-acids; Miscellaneous secondary 
metabolites; Addendum; Formula index; Organism index; Subject index.

Fungi

Visit the accompanying website from the author atwww.blackwellpublishing.com/deacon. Fungal Bi-
ology is the fully updated new edition of thisundergraduate text, covering all major areas of fungal 
biology andproviding insights into many topical areas. Provides insights into many topical areas such 
as fungalultrastructure and the mechanisms of fungal growth, importantfungal metabolites and the 
molecular techniques used to studyfungal populations. Focuses on the interactions of fungi that form 
the basis fordeveloping biological control agents, with several commercialexamples of the control of 
insect pests and plant diseases. Emphasises the functional biology of fungi, with examples fromrecent 
research. Includes a clear illustrative account of the features andsignificance of the main fungal groups.

Natural Product Biosynthesis by Microorganisms and Plants

This book consists of an introductory overview of secondary metabolites, which are classified into 
four main sections: microbial secondary metabolites, plant secondary metabolites, secondary metabo-
lites through tissue culture technique, and regulation of secondary metabolite production. This book 
provides a comprehensive account on the secondary metabolites of microorganisms, plants, and the 



production of secondary metabolites through biotechnological approach like the plant tissue culture 
method. The regulatory mechanisms of secondary metabolite production in plants and the pharma-
ceutical and other applications of various secondary metabolites are also highlighted. This book is 
considered as necessary reading for microbiologists, biotechnologists, biochemists, pharmacologists, 
and botanists who are doing research in secondary metabolites. It should also be useful to MSc 
students, MPhil and PhD scholars, scientists, and faculty members of various science disciplines.

Gene regulation of fungal secondary metabolism

This book describes approaches for the analysis of plant pathogenic fungi that range from ecosystem 
composition to in vitro and wet-lab to computational analyses. Chapters detail bioinformatics protocols 
for genome assembly, transcriptome analysis and small RNA profiling, characterization of secondary 
metabolome, analysis of post-translational modification and localization of proteins, examination of 
virulence function and interaction with plants or other microorganisms, and targeted mutagenesis 
using various approaches. Written in the highly successful Methods in Molecular Biology series format, 
chapters include introductions to their respective topics, lists of the necessary materials and reagents, 
step-by-step, readily reproducible laboratory protocols, and tips on troubleshooting and avoiding known 
pitfalls. Authoritative and cutting-edge, Plant Pathogenic Fungi and Oomycetes: Methods and Protocols 
aims to provide techniques developed through a wide range of perspectives to facilitate research on a 
comprehensive understanding of these important filamentous pathogens.

Fungal Metabolites

Fungal Biology
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