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Abstract

For Trichoderma reesei to be developed as an efficient producer of a large variety of
proteins, the expression system requires diversification. In particular, the choice of
promoters available needs to be broadened to include promoters which are active in
conditions other than those conducive to induction of cellulase expression. Using
proteomics, the HEX1 protein was identified as an abundant protein of the cell
envelope of T. reesei when grown on a range of carbon sources, suggesting that a strong
constitutive promoter drives the expression of this physiologically important protein.
This thesis is an exploration into the hex/ gene promoter and the role of hex/ in the
maintenance of mycelium integrity in 7. reesei with consideration for the application of

this gene in the further development of filamentous fungi as protein expression systems.

The single copy hexI gene and flanking regions were isolated from 7. reesei and
another biotechnologically important fungus, Ophiostoma floccosum. The fluorescent
reporter protein DsRed1-E5 was expressed under the T. reesei hexI promoter and
promoter activity was monitored by fluorescence CLSM and RNA analysis. During the
rapid growth phase of a culture, the hex/ promoter was active in a range of carbon
sources and three transcript types with alternative zsp and splicing sites were discovered
for the hex! gene. The distribution of fluorescence throughout the mycelium suggested
spatial regulation of the hex! promoter as well as temporal regulation. The promoter
was continually active in the absence of a functional hex/ gene product suggesting that
the hex! promoter is regulated in part, by negative feedback from the endogenous gene
product. Interruption of the hex! gene produced hyphae that leaked excessive volumes

of cytoplasm when physically damaged which may be advantageous for the

Xiv



externalisation of selected protein products. The results indicate that the regulation of
the hex] gene promoter is complex and that the hex/ gene is integral to the maintenance

of the integrity of the fungal mycelium.
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