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Abstract: A family 27 carbohydrate-binding module (CBM27) of Thermotoga maritima MSB8 was
linked to the C-terminus of a glycoside hydrolase family 5 B-mannanaseof Aspergillus usamii
YL-01-78 (AuMan5A) by using a flexible peptide linker F (GGGGS); ora rigid peptide linker R
(EAAAK);. By overlapping PCR technique,twofusion enzyme genes,AumanS5A —F —cbm27 and
Auman5A —R —cbm27 ,was amplified. The gene Auman5A and two fusion genes were expressed in
Pichia pastoris GS115,respectively. And then,the enzymatic properties of the recombinant
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[B-mannanases,reAuMan5SA ,reAuMan5A-F-C and reAuMan5A-R-C, were analyzed. As a result, the
K., ofreAuMan5A-R-C towards locust bean was 0.9 mg/mL,which was much smaller than those of
reAuMan5A (1.7 mg/mL) and reAuMan5A-F-C (1.9 mg/mL). The temperature optimum (7,,) of
reAuMan5A-F-C was 65 °‘C ,which was 5 C lower than that (70 ‘C ) of reAuMan5A or
reAuMan5A-R-C. The half-lives at 70°C (¢73) of reAuMan5A-F-C and reAuMan5A-R-C were 36 and

124 min,respectively, which were about 4- and 13.8 folds longer than that (] =9 min) of

reAuMan5A. In this study,the fusionenzymereAuMan5A-R-C was obtained with strong substrate

affinity, high thermostability and wide range of pH stability. It will be a potential candidate for

industrial processes, such as food ,animal feed , energy, pharmaceuticals and so on.

Keywords: peptide linker, 3-Mannanase , fusion enzyme , substrate affinity , thermostability
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Table 1 PCR primers for the amplification of Auman5A—F—-cbm27 and Auman5A—-R-cbm27

514 % FR 519 F51(5'-3") £ % /bp

man5A —f GAATTCICCTTCGCCAGCACCTC 23 EcoR 1 i1 5
F-cbm27-r CTGGCGGTGGTGGTTCTGGTGGTGGTGGATCCGCAAGATA 40 EHX
F-cbm27-f AACCACCACCGCCAGAACCACCACCACCGGCACTATCAATA 41 X
R-cbm27-r CTTTAGCCGCTGCTTCTTTTGCCGCAGCTTCGGCACTATCA 41 %X
R-cbm27—f AGAAGCAGCGGCTAAAGAAGCGGCGGCAAAAGCAAGATAC 40 EEX
cbm27-r [GCGGCCGCLTATGTTCTTTTATAAAGTCTCAC 32 Not 1 fif 4

pUCM-T-Auman5A pUCmM-T-chm27 pUCM-T-Auman5A pUCM-T-chbm27
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PCRY 1% PCRY"#
Auman5A-F-cbm27
1 ¥ iEpEEEE R Auman5A-F-cbm27 1 Auman5A -
R—cbm27 WiiR 72
Fig. 1

Auman5A-R-cbm27

Amplification of the fusion enzyme genes
Auman5A—-F-cbm27 and Auman5A-R—-cbm27
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Fig. 5 Effects of pH on the activities of three recombinant
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