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Abstract

Abstract

B-1,3-1,4-glucanase(EC 3.2.1.73), as an important industrial enzyme, has been
widely used in the brewing and animal feed industry. Nowadays the domestic
research on B-1,3-1,4-glucanase is in the beginning, and the expression level and
properties of natural enzyme are not sufficient for industrial purpose. The
development of molecular biology and genetic engineering provides a feasible way
to resolve the problems. At present the researches on B-1,3-1,4-glucanase focus
mainly on construction of genetically engineered strains and improvement of the
expression level and enzyme properties. The purpose of this research is to improve
the expression level and properties of B-1,3-1,4-glucanase with the methods of
molecular biology and genetic engineering. It was proved to be an effective approach
for accelerating the application of B-1,3-1,4-glucanase in industry. The studies and
results about -1,3-1,4-glucanase in this research are as follows:

In this paper, a pairs of primers with two enzyme sites ECOR 1 / Not I was
designed and synthesized. The nucleotide sequence of hybrid B-1,3-1,4-glucanase
was PCR-amplified from pLF3, and the gene fragment was inserted into the Pichia
pastoris expression vector pPIC9K containing AOX1 promotor and o-secreting
signal peptides, yielding the recombinant expression plasmid pPIC9K-bgl. After
linearlized with Sac I, the recombinant expression plasmid was transformed into the
host cell Pichia pastoris GS115 by electroporation, in which the plasmid would
integrate into the genome by the crossover event of homological DNA fragments. A
His Mut" phenotype of recombinant Pichia pastoris GS115/pPIC9K-bgl with the
highest copies (7-8 copies) was screened under the highest G418 resistance
concentration of 2 mg mL™". The optimal expression conditions of this recombinant
GS115 were determined as pH 6.0, cultivation temperature 30 ‘C, and expression
time 84 h.

The optimization of fermentation with recombinant GS115/pPIC9K-bgl was
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performed in a 3 L fermentor. Glycerol was selected as carbon souce. The dry cell
weight reached 47.5 g L™ at the end of the glycerol fed-batch phase. When all of the
glycerol was consumed, the induction phase was started, and methanol was fed. The
DO was maintained at 35% during the whole induction period. The highest
B-1,3-1,4-glucanase activity was 115.3 U mL™ with lichenan as substrate after 84 h
of methanol induction, corresponding to a secreted protein concentration of 131.8
mg L', and the dry cell weight reached 88.5 g L. Taking into account the
posttranslational modifications of P. pastoris expression system in amino acid (AA)
sequence, the size of the recombinantp-1,3-1,4-glucanase was approximately 34 kDa
by SDS-PAGE analysis, which was about 8 kDa larger than the calculated molecular
weight.

The properties of -1,3-1,4-glucanase were also investigated. The pH optimum
was 6.0, and the enzyme was relatively stable in a pH range of 4.5-7.5. After
incubation at 50 °C and pH range of 3.5-8.0 for 60 min, the enzyme activity retained
more than 80% of original enzyme activity. The temperature optimum was found to
be 50 °C, and after incubation between 30 °C and 60 °C at pH 6.0 for 150 min, it
retained approximately 80% of original enzyme activity. The recombinant enzyme
activity was activated by CaCl,, MnSOj4, CoCl, and FeSOy, but inhibited by EDTA
and CuSOy .

Keywords: Hybrid B-1,3-1,4-D-glucanase; Pichia pastoris; Expression; Fed-batch

fermentation.
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