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Abstract

Cellulosic biomass is one of the most abundant renewable resources on the earth,
which is used to produce fuel ethanol and other bio-liquid fuel. It can alleviate the
energy crisis and environmental pollution that become more and more serious.
However, due to the special structure of cellulosic biomass, the production cost is too
high when convert it into fermentable sugars in industry, which become a bottleneck
in the fuel ethanol refining process. Enzymatic hydrolysis of cellulosic biomass has
caught much attention because of its modest reaction conditions, fewer by-products
and environmental friendly. One way to reduce the cost of cellulases production is to
construt heterologous expression strains that can highly express cellulose.

In this study, seven cDNA gene sequences of cellulases in Hypocrea orientalis
EU7-22 were cloned through RT-PCR, including B-glucosidase | gene Chgll) |,
cellobiohydrolase | gene (cbhl), cellobiohydrolase 1l gene (cbhll), endoglucanase
I gene (egl), endoglucanase Il gene (egll), endoglucanase Il gene ( eglll) and
endoglucanase IV gene (eglV) . All of the genes were inserted into the Pichia
expression vector pPIC9K respectively to construct the recombinant plasmids. The
linearized plasmids were transformed into the host strain Pichia pastoris GS115 via
electroporation and seven cellulase expression strains were established. With the
induction of 0.5% (v/v) methanol , the B-glucosidase activity of recombinant Pichia
pastoris strain GS115-bgll was 25 IU/mL. The endoglucanase activity of three
recombinant strains, GS115-egl, GS115-egll and GS115-eglll, was 0.36 IU/mL. 0.57
IU/mL and 0.36 1U/mL respectively. However, the engineering strain GS115-cbhl,
GS115-cbhll and GS115-eglV expressed recombinant enzymes, they did not show a
corresponding cellulase activity due to the structure of genes or the heavily
glycosylation of proteins.

The expression level of B-glucosidase secreted by GS115-bgll was discussed in
shake flask and the parameters were optimized. The optimum volume fraction of
methanol was 2.5%, the optimum BMGY medium pH was 6.5 to 7.0, the optimum pH
of BMMY medium was 6.0 to 7.0, the optimum fermentation time was 168 h. Under

the optium condition, the activity of B-glucosidase could reach 121 IU/mL. Through



the research of recombinant B-glucosidase, The maximum activity was measured at
70C and pH 5.0. The enzyme exhibited good stability at pH 3.0~7.0 and under a
temperature below 60<C. The pretreated bamboo was synergistic hydrolyzed by
cellulase from Hypocrea orientalis EU7-22 and B-glucosidase from recombinant
GS115-bgll. The hydrolysis yield (%) was calculated by reducing sugar which was
determined by DNS method. Cellobiose, glucose and xylose produced during
hydrolysis were analyzed by HPLC. For the certain cellulase dosage at 20 IU g™
substrate and B-glucosidase dosage at 6 1U g™ substrate, the degree of hydrolysis was
83.03% when hydrolyzed for 48 h. The hydrolysis yield had an increase of 13.8%.
This study verified the effect of cellulases expression in Pichia pastoris. It
established the foundation for heterogeneous expression of cellulases. At the same
time, GS115-bgll has great potential on the utilization of lignocellulose degradation.
Keywords: Hypocrea orientalis; cellulose; gene cloning; Pichia pastoris; expression;

synergistic hydrolysis
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