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Chitinase Gene Overexpression of Chaetomium cupreum
in Pichia pastoris by Multi-site Mutations

WANG Yan-Jun YANG Qian’

(Department of Life Science and Engineering, Harbin Institute of Technology, Harbin 150001)

Abstract: By using gene SOEing PCR, Arg (CGC) in the expression fragment of chitinase gene (chi58)
from Chaetomium cupreum was mutated synonymously to Arg (AGA), which is a bias code of Pichia pas-
toris yeast. The expression plasmid pPIC9K-chi584 was constructed and transformed into GS115 strain
through electroporation. The chitinase activity reached 101.71 U/mL+3.33 U/mL after induced with 120 h,
which was the 3 fold of the original strain (31.83 U/mL+4.85 U/mL). Additionally, recombinant yeast
showed good genetic stability after 10 cycle. SDS-PAGE analysis suggested that the weight of protein was
58 kD.
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Table 1 Primers for fragments amplification
(Primer) (Sequence) (5'-3") (Tm)
Pnl(Left arm) GACCGGAATTCAGCACGAGGCAAAAGCTCT 57.6
Pn2(Right arm) TTGAGTCTCGCTCTTAGTCTCTTGAGCAGGTTGACG 56.9
Pn3(Left arm) GCTCAAGAGACTAAGAGCGAGACTCAACAGCATC 58.8
Pn4(Right arm) ACTCTCTCGGGGTTGATGTTGTTTCTCCAAAGCAGC 57.2
Pn5(Left arm) GGAGAAACAACATCAACCCCGAGAGAGTCAACC 59.1
Pn6(Right arm) CCAGCGGCCGCTTAACTGCTTCCTGAATCGATGT 58.7

)

Table 2 Cycling parameters of PCR amplification and the length of starting materials

Fusion fragments Up-primer Down-primer Template Parameters of PCR amplification
A-779 bp Pnl Pn2 pMD18-T-chi58 94°C 30 s, 56.8°C 30 s, 72°C 1 min
B-246 bp Pn3 Pn4 pMD18-T-chi58 94°C 30's, 57.2°C 30 s, 72°C 1 min
C-484 bp Pn5 Pn6 pMD18-T-chi58 94°C 30 s, 58.5°C 30 's, 72°C 1 min
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Table 3 Comparison of chitinase activities and protein contents between mutant yeast and non-mutant yeast

Recombinant yeast Protein content (pug/mL) Chitinase activity (U/mL)
pp-chiA-39 pp-chi-8 500.12+3.12 181.77+1.88 105+2.73 31+7.22
pp-chiA-38 pp-chi-46 491.75+4.32 207.23+3.56 103.5+3.26 35+5.36
pp-chiA-35 pp-chi-122 494.22+2 .85 180.22+3.74 102.8+5.22 29+6.23
pp-chiA-13 pp-chi-116 500.78+2.71 200.15+4.23 104+2.36 33+2.51
pp-chiA-19 pp-chi-11 487.57+4.26 219.18+2.15 100+2.31 39+3.26
pp-chiA-21 pp-chi-12 482.14+4.15 177.03+3.32 95+4.12 24+4.53

(Average) 492.76+3.57 194.26+3.15 101.71+£3.33 31.83+4.85

#* 4 LT pp-chiA-39 1 pp-chi-11 , PCR chi58
T EMER E RIESE M 4R

Table 4 Comparison of chitinase activities between
different generation of pp-chiA-39 and pp-chi-11 5

Chitinase activity (U/mL) 25 bp

Recombinant yeast 1 10

1* generation 10" generation

PCR ,
pp-chiA-39 105+2.73 1013.41

pp-chi-11 39+3.26 37+1.45
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