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The filamentous fungus 

Trichoderma reesei (Hypocrea jecorina) 

produces and secretes a large amount 

of cellulases and hemicellulases that 

can be used in degradation of biomass 

components with application in biofuel 

production. Transcription of the major 

components of cellulase complex 

is induced not only by cellulose but 

also by a variety of disaccharides 

including lactose, cellobiose, and 

sophorose and is antagonized by the 

glucose. However, neither the nature 

of inducer nor the cellular signaling 

pathways are totally known. The 

aim of this project is understand the 

mechanisms of cellulases formation 

by the fungus T. reesei as well the 

mechanism of repression and the 

cellular signaling pathways involved in 

these process. As approach, genomic 

and proteomic techniques were used. 

cDNA libraries were constructed in 

different conditions cited above and 

sequenced using the RNAseq and 

expression of the genes differentially expressed were 

validated by Real Time PCR (RT-qPCR). The secretome 

and identification of phosphorylated proteins under 

the conditions cited were analyzed by Differential 

Gel Electrophoresis 2-D fluorescence (DIGE). With 

obtained data, a model of global gene expression were 

constructed using bioinformatics tools what will let a 

better understanding of gene expression behavior of 

cellulolytic enzymes produced by T. reesei contributing 

for its application in biofuel industry.

Figure 1. Gene regulatory network (GRN) of 2,060 differentially expressed genes in T. reesei 
QM9414 in each tested condition. Cellulose versus glucose (CelGlu), sophorose versus 
cellulose (SphCel) and sophorose versus glucose (SphGlu). Genes are represented  
as nodes (shown as squares), and interactions are represented as edges (shown as 
lines, that is, red indicates upregulated interactions and green indicates downregulated 
interactions), that connect the nodes: 3,385 interactions
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Comparing the parental strain QM9414 transcriptome 
and mutant strains of T. reesei Δxyr1 and Δcre1 when grown 
in presence of the inducers cellulose and sophorose as 
well as in the presence of the repressor and glucose, new 
components of the regulatory network were identified such 
as transcription factors, accessory enzymes, transporters, and 
the participation of XYR1 and CRE1 were also elucidated. 
Moreover, new potential targets for these transcription 
factors in the promoter regions were identified and validated 
by RNAseq experiments. Furthermore, 2D-DIGE analyses 
identified 30 proteins exclusive to sophorose and 37 
exclusive to cellulose. A correlation of 70.17% was obtained 
between transcription and secreted protein profiles. We 
also identified by phosphoproteomic analysis 45 possible 
targets of protein phosphorylation during sugar cane 
bagasse hydrolysis. Now we are looking for new functions of 
transporters, mainly sugar transporters and yet not described 
transcriptional factors.

We hope that these results contribute to a better 
understanding of the mechanism of induction and catabolic 
repression in T. reesei, increasing the application of this 
fungus in different biotechnological areas.


