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Abstract: A P.pastoris strain for efficient endo-3-1,3-glucanase expression was constructed to
hydrolyze curdlan and produce curdlan oligosaccarides. Firstly, error-prone PCR technology was
implemented on endo-3-1,3-glucanase gene from Trichoderma harzianum to construct a mutation
library of BGN13.1a. High-throughput screening technology and Congo red plate screening were
then employed to obtain high expression P. pastoris strains. Finally, TLC and MALDI-TOF MS were
used to analyze the curdlan hydrolysate and their enzymatic properties. The results showed that the
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activity of endo-8 -1,3-glucanase from the successfully screened mutant P. pastoris K827 was

improved by 25% compared with that of the original enzyme. The expressed endo-8-1,3-glucanase

hydrolyzed curdlan to produce oligosaccharides at 1.492 g/L with a polymerization degree of 2~10.

The optimal reaction temperature and pH for endo-B -1,3-glucanase were 50 C and pH 5.5,

respectively. The pH stability and temperature stability of mutant K827 were significantly improved

compared with the original enzyme. This study could provide experimental basis for the

industrialized production and application of endo-3-1,3-glucanase.

Keywords: P. pastoris, endo-3-1,3-glucanase, error-prone PCR, enzymatic characterizations
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R4 5 mL, 1 mol/L NaCl 5 mL,
1.2 7
121 B4 PCRY¥BARTHRAEME RIFECH
G XA B (T. harzianum)GIM3.442 Y] B-1,3-
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BB R BER 2 340 bp.,

=2 519F%
Table 2 Primer sequence
Gk e 3
BGN13.1a 5'-CCGGAATTCTTGCTGTCGTGTTGATCATTGA-3’ EcoR 1
5'-TTGCGGCCGCTTAAGTAGTATATCTAGCAACA-3’ Not 1

PLBCRE pMD19-T-BGN13.1a AARAR , % 4% PCR
P3G R Z b 25 B0 R0 9 U I 4 4% BR Diversify PCR
Random Mutagenesis Kit FJBEEH BT /KR8 50 pl,
UL 3. PCR #J¥ 4 .94 °C WA 30 s; #3217 LU
T 25 MEF (94 CAME 30 5,68 CHEAf 150 s) ;4%
J& 68 CHIAEAH 60 s, ficJi 4 CILR .

3 ZEPCRIEEZR

Table 3 Error—prone PCR amplification system

PCR Grade Water 36
10xTiTANIUM Taq Buffer 5
MnSO,(8 mmol/L) 4
dGTP(2 mmol/L) 1
50xDiversify dMTP mix 1
S0xdNTP mix 0
itk 0.5
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S PCR 7“4 1 g/dL BYIRNEHEBERS LUK
Al Il H Y 250 il 5 B9 5 5 PCR 1) 5 3R38

AR pGAPOk 28 EcoR 1l Not 1 F 37 CXUEEYI 5
HEAT S DA, 5 Jig Il Wi I 1) s 2ty 5 3% 3 A
ML GRS J5 A DNA E# RS0, B E
KIAFFE IM109 JRZ S 40O F LB (% f
100 pg/mL 1) Amp) “FAr I (R A PTG Al X-
Gal),37 CHrg& b, i i PR 5% AL T 19 3 K g
AN 58 748 1) 0 21 R, 4 BB 28 7 4 TR O 42
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fitf 155 N S 2 JECSCHR (7] W6 48080 B i RN 1R R
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PRI IS bk K827, AT R IG5, W] B Bt I 4y
PRRRTEAT R 5% | B0 BB 1 V8 R, 00 5 ) TG, 28748
PR K827 /K fiff #ABE I 1 LU 1% A (82.42+0.75) U/mg,
Fb A B bR (65.84+0.62) U/mg #2517 25%.,
23 RTHEHKIEFREMERIE

“hy G I e 2 AR A5 1 58 72 Bk K827 7 BGN13.1a
Mt R T S MES LS
B AR R 4,

T4 RTHBEREERIE

Table 4 Genetic stability verification of mutant strains
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Fig. 3 TLC and MALDI-TOF MS analysis of mutant enzyme K827 hydrolysate
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Fig. 4 Optimal pH and pH stability of the mutant endonuclease
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5 CHMKB BRI 2 h, ZZ 3 10 min, I 2 B
W, XA EES R 100%, WL 5(a) , 45 BRI, R
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Fig. 5 Optimal temperature and temperature stabilityof mutant endonuclease
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