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Abstract: Directed evolution was used to improve the performance of B-1,3-1,4-glucanase (designated as PtLic16A) from
Paecilomyces thermophila J18 under acidic condition. A mutant library was constructed by error-prone PCR and DNA shuffling, and
positive clones were screened by Congo red staining. More than 1 500 mutants were selected. One mutant (PtLic16AM1) exhibited
an optimal activity at pH 5.5, while the optimal pH of the wild-type enzyme was 7.0. The mutant PtLic16AM1 kept the high specific
activity and thermotolerence of the wild-type enzyme. Sequence analysis revealed that the mutant enzyme has four sense

Received: May 18, 2011; Accepted: August 8, 2011

Supported by: National Natural Science Foundation of China (No. 31071508), Program for New Century Excellent Talents in University (No.
NCET-08-0534).

Corresponding author: Zhenggiang Jiang. Tel: +86-10-62737689; E-mail: zhgjiang@cau.edu.cn

M5 3R FF27 4L (No. 31071508), #7 AL A4 S #F itk (No. NCET-08-0534) %l



1798 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

December 25, 2011 Vol.27 No.12

substitutions which caused four amino acid substitutions - namely T58S, Y110N, G195E and D221G.. Homology modeling showed
that among the four amino acid substitutions, Y110N was near the active site of the enzyme, while the other three was distant. T58S
and G195E may play key roles in the change of optimal pH. This study provided a new perspective of obtaining applicable

B-1,3-1,4-glucanase for industrial use.
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Fig. 1 DNA shuffling after error-prone PCR. M: DNA marker;
1: DNA fragments digested with Dnase I; 2: reassembly
products; 3: amplification of full-length gene.
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Fig. 2 SDS-PAGE of purified PtLic16A and PtLic16AM1. M:
standard protein marker; 1: PtLic16A; 2: PtLic16AM1.
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Fig. 3 Optimal pH (A) and pH stability (B) of PtLic16A (o) and PtLic16AM1 (e) .
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Fig. 4 Optimal temperature (A) and thermostability (B) of PtLic16A (o) and PtLicl6AML1 (e).
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Fz 1 FEKEG PtLicl6A FAR TS PtLicL6AML HIEI HF 54

Table 1 Kinetic parameters of PtLic16A and PtLicl6AM1

Mutant Vmax (Mmol/(min-g)) Km (g/L) Kear (5 Kea/Km (9/(s:L))
PtLic16A 6116.6+212 3.69+0.29 102 27.6
PtLic16AM1 7858.7+306 3.41+0.34 131 384

*Kinetic parameters were estimated at pH 5.5 using barley B-glucan.
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Fig. 5 Simulated three-dimensional structure of PtLic16AM1.
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