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INTRODUCTION

The interaction between fungi and their environment is of 
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genomes is occurring at an increasing rate in many centres 

for a representative subset of the fungi, enabling full-genome 

followed by the development of post-genomic resources, of 

was mainly available for fungal species which were studied 
by large consortia of scientists, due to the high costs 

transcriptomics have therefore addressed species such as 
Saccharomyces cerevisiae, various Aspergillus species, 
Candida albicans, Neurospora crassa and Magnaporthe 
grisea  et al.  et al.

 et al.  et al.  et al
Hauser et al.  et al.  et al.
Mogensen et al.  et al.

IMA FUNGUS · VOLUME 2 · NO 1: 81–86

Post-genomic approaches to understanding interactions between fungi and 
their environment

, Isabelle Benoit
Baker

1

 

Abstract: 

genomic technologies for fungi, such as transcriptomics, proteomics and metabolomics, have enabled more 
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genome and transcriptomic studies are now often included 

studies on fungal proteomics have been reported in the last 
 et al.  et al.  et al. 
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These post-genomic studies have been aimed at many 

aimed at understanding how fungi interact with their 

CONTRIBUTIONS

Transcriptional regulation of genes involved 
in hemicellulose and cellulose utilization in 
Aspergillus oryzae

Aspergillus Aspergillus oryzae 

Removal of D-xylose caused dephosphorylation of the 
hyper-phosphorylated forms leading to accumulation of less 

et al.
Aspergillus niger and Aspergillus nidulans have 

A. oryzae has only AraR 

of xylan and cellulose, seven transporters, and three genes 
 et al.

un-induced conditions, and the other compared those in the 

tagged proteins in Escherichia coli

A. oryzae

hemicellulose by A. oryzae

Zonal differentiation in sugar beet grown 
colonies of Aspergillus niger
Fungal colonies do not behave as uniform entities, but show 

report of this phenomenon described that protein secretion 
and growth only took place the periphery of colonies of 
Aspergillus niger  et al.

 et 
al.

This membrane allows transport of nutrients and proteins, but 

Using this system it was shown that not only protein secretion 
and growth, but also overall gene expression is highly 
differentiated in colonies of A. niger grown on maltose or 

 et al.

nitrate utilisation were only expressed in the periphery of the 

 et al.

Fig. 1. Transcriptomics of Aspergillus oryzae
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In nature, fungi do not grow on high levels of pure 
mono- or disaccharides, but rather on mixtures of polymeric 

carbon sources that can be taken up by the fungal cell, fungi 

complexity of these mixtures was illustrated by a review 
presenting an overview of Aspergillus

reduction of a single carbon source, but more likely to 

A. niger was grown on the ring-plate system using sugar 

product of the sugar industry and consists mainly of cellulose, 

Transcriptomic analysis using whole genome micro 
arrays for A. niger demonstrated that differentiation occurred 

were observed throughout the colony, rather than only at the 

Secretomes: Proteomic clues to fungal life-
style choice

Examination of the variations in the secretome of a fungus 
when confronted with different complex or simple substrates 

Phycomyces 
blakesleeanus and the ascomycete Thielavia terrestris on 
four complex carbon sources and glucose as a control using a 

carbon sources were alder sawdust, pine sawdust, wheat 
bran and soybean hulls representing hardwoods, softwoods, 

P. blakesleeanus  
T. terrestris

proteins were concentrated on 10 kDa membranes, reduced 

The peptide solution was cleaned on disposable reverse 

the protein databases of these two fungi using the SEQUEST 
 et al.

P. blakesleeanus suggest a bias towards 
scavenging protein with many proteases expressed under 

with the paucity of glycoside hydrolase genes in this 

ascomycete T. terrestris expressed a wide array of glycoside 

The cellulose related CAZymes are shown as an example 

rich diversity of CAZymes found in saprobic ascomycete 
et al

expressed and secreted by fungi when they are presented 

Ustilago maydis 
– maize interaction

Ustilago maydis 
leads to formation of tumors in basically all aerial parts of the 

U. maydis during pathogenic 

Fig. 2. et al
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the U. maydis
secreted effectors that are transcriptionally upregulated 

et al.

in tumor formation, demonstrating the potential of transcript 
et al
U. maydis 

 et al.

metabolism, particularly modulation of hormone signaling 
pathways as well as a shutdown of photosynthesis 

et al
the attenuation of plant defences as soon as biotrophy has 

et al

Obviously there are fundamental differences between the 
U. maydis

whether the distinctive developmental changes necessary for 

 et al.
Expression data from infected seedling leaf, adult leaf, and 

U. maydis genes encoding 
secreted effector proteins appeared to underlie organ-

et al U. maydis 

et al
t al

Table 1. Phycomyces blakesleeanus
P. blakesleeanus

Glucose Alder Sawdust Pine Sawdust Soybean Hulls Wheat Bran Hit Description MEROPS Family

A1A

1 1 A1A

A1A

Serine carboxypeptidase S10

A1A

Aspartic protease A1A

A1A

Table 2. CAZymes related to cellulose degradation found in the secretomes of Thielavia terrestris

Glucose Alder Sawdust Pine Sawdust Soybean Hulls Wheat Bran Hit Description GH Family

0 0 0

11 0 0 0 0

0 Endoglucanase

0 0 0 Endoglucanase

0 0 0 0 Endoglucanase

0 0 0 0 Endoglucanase

0 Exoglucanase

0 0 0 0 Exoglucanase

0 0 Endoglucanase

0 0 0 Exoglucanase

0 0 0 Exoglucanase

0 0 1 0 Exoglucanase

0 Endoglucanase

0 0 1 Endoglucanase ?

0 0 0 0 Cellobiose dehydrogenase na
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paradigm in plant pathology and further demonstrates the 
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