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Recombinant expression of bovine chymosin in Pichia pastoris

Li Zhang, Yuanyuan Jiang, Jian Zhang, and Zhennai Yang
Center of Agro-food Technology, Northeast Agricultural Research Center of China, Changchun 130033, China

Abstract: To express bovine chymosin in yeast, we amplified the prochymosin gene from the plasmid pMD18T-Prochy by PCR,
and then cloned the gene into the expression vector pPICZaA, resulting in pPICZaA-Prochy. Pichia pastoris GS115 was used as host
cells. Integration of the prochymosin ¢cDNA into the Pichia pastoris genome was confirmed by PCR and sequencing analysis.
Chymosin was expressed in Pichia pastoris successfully, and a strong band at about 37 kD was shown by SDS-PAGE. Activity tests
showed that the chymosin activity of the culture supernatant was 12.2 SU/mL. This is the first report of successful expression of
chymosin in Pichia pastoris. The recombinant Pichia pastoris strain obtained in this study could be further used to produce
recombinant chymosin for cheese making.
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Table 1  Primers used in this study

Primer name
ZaAProS
ZaAProAS
5'AO0X1
3'AOX1

Primer sequence (5'-3")
TGCTCGAGAAAAGAGCTGAGATCACCAGG
TGCTCTAGAATGATGGCTTTGGCCAGCC
GACTGGTTCCAATTGACAAGC
GCAAATGGCATTCTGACATCC
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Fig. 1 PCR product of bovine prochymosin gene. M: DNA
marker DL2000; 1: prochymosin gene.
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Fig. 2 Results of recombinant plasmid digested by Xho I and
Xba I. M: DNA marker DL15000; 1: double enzyme digestion
products.
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Fig. 3 Identification of transformant by PCR. M: DNA marker
DL2000; 1: PCR products with universal primer; 2: PCR
products with specific primer.
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Fig. 4 Mut phenotype identification of recombinant Pichia
pastoris GS115.
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pPICZaA-Prochy 24 h , 48 h ( 7-5
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Fig. 5 Growth and activity curve of recombinant GSI115/
pPICZaA-Prochy.
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Fig. 7 Milk-clotting test of recombinant chymosin. 1: skimmed
50 — s ol milk; 2: control yeast; 3: commercial chymosin; 4: recombinant
40 — o= S :h -. —— 37KD chymosin; 5-7: effects of temperature, pH and inhibitors on the
%0 activity of recombinant chymosin.
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Fig. 6 SDS-PAGE analysis of recombinant yeast supernatants.
M: protein marker; 1: induced control yeast supernatant;
2, 3: induced positive recombinant yeast supernatant.
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