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Preparation of an anti-autolysis recombinant trypsin based on
heterologous expression and methylation

YU Wenjuan, XU Weizhou, SUN Nana, SUN Ying, LI Yuqiang, YANG Jihan, LU Fuping,
WANG Hongbin®

Key Laboratory of Industrial Fermentation Microbiology, Ministry of Education, School of Biological
Engineering, Tianjin University of Science and Technology, Tianjin 300457, China

Abstract: The widely used trypsin is mainly extracted from animal pancreas, which has the
disadvantages of limited raw materials, high costs, and low purity. In addition, the autolysis of
trypsin affects its stability in storage and application. [Objective] To obtain an anti-autolysis
recombinant trypsin by heterologous expression and methylation. [Methods] We employed
gene recombination to realize the heterologous expression of porcine trypsinogen in Pichia
pastoris. Furthermore, we conducted single factor experiments to investigate and optimize the
temperature, pH, and time of enzyme activation and improved the anti-autolysis performance of
the recombinant trypsin by methylation. [Results] The engineered strain of P. pastoris
expressing trypsinogen was successfully constructed. Under the trypsin concentration of
10 mg/mL, methylation reagent addition of 30 pL, and reaction time of 3 h, the methylated
trypsin showed the activity loss of only 22% and the relative activity of 79% after autolysis for
6 h, which was about 3.4 times higher than that of the control, suggesting that the anti-autolysis
performance of the recombinant trypsin was greatly improved. [Conclusion] This study
successfully produced a novel anti-autolysis recombinant trypsin by heterologous expression
and methylation, which can improve the production and application of trypsin in China.
Keywords: trypsin; methylation; anti-autolysis
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A
1 TACGTATTCC CGACCGACGA TGACGATAAA ATCGTGGGCG GTTACACCTG CGCCGCCAAT
61 AGCATTCCGT ATCAGGTGAG CCTGAATAGC GGCAGCCATT TTTGTGGCGG CAGCCTGATC
121 AATAGCCAGT GGGTGGTTAG TGCCGCACAT TGCTACAAGA GCCGCATTCA GGTGCGTCTG
181 GGCGAACACA ACATTGACGT GCTGGAGGGC AATGAGCAGT TCATCAATGC AGCCAAAATT
241 ATTACCCATC CGAACTTTAA TGGCAACACC CTGGACAACG ACATCATGCT GATCAAACTG
301 AGTAGCCCGG CAACCCTGAA TAGCCGTGTG GCAACAGTTA GCCTGCCGCG TAGTTGCGCA
361 GCAGCCGGTA CCGAATGCCT GATTAGCGGT TGGGGCAATA CCAAAAGCAG CGGCAGCAGC
421 TATCCGAGCC TGCTGCAGTG TCTGAAAGCC CCGGTGCTGA GCGATAGCAG TTGCAAAAGC
481 AGCTACCCGG GTCAGATCAC CGGCAACATG ATCTGCGTTG GCTTTCTGGA AGGTGGCAAA
541 GATAGCTGCC AGGGCGATAG CGGTGGTCCG GTTGTGTGCA ATGGCCAGCT GCAGGGCATT
601 GTGAGCTGGG GCTATGGTTG CGCCCAGAAA AACAAGCCGG GTGTGTACAC CAAGGTGTGC
661 AACTACGTGA ACTGGATTCA GCAGACCATC GCCGCCAATT AAGCGGCCGC
B '
5'A0X1 " 5'A0X1
Am B mp
p nﬁ/'o” SnaB1 try  Notl ’ SnaB 1
e
3'AOXI1(T1) mry
Not 1
BR322 W 3'AOXI(TI)
pBR322 pPICIK P pPICOK-try
9276 bp 9 986 bp
3'AOX] ‘ 3'AO0X]1
Kana — HIS4 Kana ~—

1 BEREAQHESEHEFYIRE Pichiapastoris GS115 LA FKIMIE
Figure 1 Construction of the recombinant plasmid of trypsinogen in Pichia pastoris GS115. A: The

codon-optimized gene sequences of trypsinogen. B: Recombinant plasmid pPIC9K-try construction.
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Figure 2 Heterogeneous expression of trypsinogen gene in Pichia Pastoris. A: Double enzyme digestion
verification of the recombinant plasmid pPIC9K-try. Lane M: 1 kb DNA Ladder; Lane 1: Double digestion
verification with ShaB I and Not 1. B: Detection of recombinant trypsinogen by SDS-PAGE. Lane M: Protein
marker; Lane 1: GS115-PPIC9K-try fermentation solution; Lane 2: GS115-pPIC9K fermentation solution.
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Figure 3 The activation of trypsinogen and the autolysis of trypsin. A: The effect of different temperatures on
activation. B: The effect of different pH on activation. C: Changes in enzyme activity during trypsin autolysis.
Lane M: Protein marker; Lane 1: 2 h; Lane 2: 4 h; Lane 3: 6 h; Lane 4: 8 h; Lane 5: 10 h; Lane 6: 12 h. D:

SDS-PAGE analysis of the trypsin autolysis process.
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Figure 4 Effects of methylation modification conditions on enzyme activity yield and activity retention rate
after autolysis for 6 h. A: Different protein concentration conditions. B: Different methylation reagent addition
amounts. C: Different methylation reactivity time. D: The enzyme activity yield and activity retention rate after

autolysis for 6 h.
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