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renewable lignocellulosic biomass has received great attention. Efficient cellulolytic enzymes are crucial for lignocellulose
bioconversion, but high cellulase production cost is limiting the bioconversion efficiency of cellulosic biomass and
industrial applications of lignocellulose biorefinery. Studies on induction and regulation of cellulase in filamentous fungi
will help to further develop superior fungal strains for efficient cellulase production and reduce cellulase production cost.
With the advances in high-throughput sequencing and gene manipulation technology using fungal strains, an in-depth
understanding of cellulase induction and regulation mechanisms of enzyme expression has been achieved. We reviewed
recent progresses in the induction and regulation of cellulase expression in several model filamentous fungi, emphasizing
sugar transporters, transcription factors and chromatin remodeling. Future prospects in application of artificial zinc finger

proteins for cellulase induction and regulation in filamentous fungi were discussed.

Keywords: cellulase, gene expression and regulation, transcription factor, Trichoderma reesei
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Table 1 Novel candidate regulators for cellulase and hemicellulase genes of different fungi
Factor Putative function in cellulase gene regulation Organism Reference
AmyR Control the ba'lance betweefl starch and celllulose utilizati9n by inducing Penicillium oxalicum [41]
and/or repressing cellulolytic and amylolytic gene expressions
BglIR Activation of intracellular B-glucosidase genes Trichoderma reesei [57]
Clr-1 Leads to activation of the clr-2 gene and transporter genes that are Neurospora crassa 39]
important for degradation of cellulose.
Clr-2 Activation of the cellulose regulon Neurospora crassa [39]
CIbR Induces both XInR- dependent and -independent genes Aspergillus aculeatus [60]
Crzl Respond to the Ca®* signal for regulating the cellulase expression Trichoderma reesei [59]
FbxA Necessary for the full expression of xylanolytic genes and of the Aspergillus nidulans (71]
regulator gene XInR
GrdI Controls positively the expression of cellulase genes Trichoderma reesei [58]
Lael Composed of VELVET complex for cellulase gene expression. Trichoderma reesei [72]
ManR Controls positively the expression of cellulolytic genes coordinately with Aspergillus oryzae [63]
XInR
Mediates cellobiose induction by binding to a promoter region different . .
McmA from the XInR binding site Aspergillus nidulans [64]
Vib-1 Repress the CCR Neurospora crassa [61]
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