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Abstract : The rennet from Mucor pusillus is one of the major sources of microbial rennet, but it has some defects
compared with the bovine chymosin. Aspartic proteinases from fungi are usually more heat resistant. When these
enzymes are used for cheese making, the residue of enzymatic activity after heat treatment(55°C )following milk
coagulation may still exist and cause proteolysis during cheese storage, bitter taste, softness and lower yield of the
cheese products. In order to develop a rennet product with suitable milk clotting properties, the gene of rennet was
cloned from Mucor pusillus, and the expression vector pPIC9K/M was constructed. The plasmids of pPICIK/M was
linearized with Sacl, and transformed into Pichia pastoris GS115 competent cells. The rennet was secretory expressed
in Pichia pastoris successfully, and a strong band at about 46 kD was shown by SDS-PAGE. Activity tests showed
that the rennet activity in the culture supernatant was 311.8 SU/mL. The purity of recombinant rennet reached 92%
with a 51.89% activity recovery.
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M. DL2000 DNA Marker; 1. BEZLAEE3EE Y 724 PCR product of the
Mucor rennin gene

1 BHEF R PCR ¥ 38
Fig. 1. PCR product of the rennet gene from Mucor pusillus
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Fig. 2. Identification of recombinant plasmid pPIC9/M by PCR
and digested with EcoRI and Notl
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Fig. 3. Growth and activity curves of the recombinant GS115/
PPICOKM
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Table 1. Purification of recombinant Mucor rennin

afifh 5 i JE H/mg R3E7) /SU EL 35 71/(SU-mg™) /%

Purification step Total protein Total activity Specific activity Yield
WM EiE 47.56 40 680.00 855.34 100
Culture supernatant
R ER EITE 32.53 37777.77 1161.37 92.86
(NH4)2S04 fractionation
HRBEG-T5 2T 21.63 33375.98 1 543.06 82.04

Sephadex G-75
PR A 12.36 21 108.85 1707.84 51.89

Sephadex DEAE-52

THRL K FFR

Journal of Jilin Agricultural University



THRLKFFR 20115505 4
M 12 3 4
116.0 kD msss
66.2 kD pi

s L i

350 kD B

= .

M.Z [ mark Protein mark; 1./ Supernatant of crude enzyme
extract ; 2. 80%7i FR # JUUE Precipitate of 80% ammonium sulfate
fractionation; 3. %M G-75 J2HT Activity component in SephadexG-75
chromalography; 4.5 T3 #: DEAE-52 JZ#T Activity component in
DEAE-52 chromalography
& 4 EEMNEE RIS RA SDS-PAGE 5347
Fig. 4. SDS-PAGE analysis of the recombinant Mucor pusillus rennet
purification
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1. pHXT- E A EEALBF IR Effect of pH on the activity of recombinant
rennet; 2.3 7%} T 5 2L BEALEE ) 520 Effect of inhibitor on the
activity of recombinant rennet; 3. ZLH MR &AL EF  Commercial
chymosin; 4. FLHIIANELHEFLEE Recombinant rennet
[El5 FELHEZEE MG
Fig. 5. Milk-clotting test of recombinant rennet
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