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Table 1 Primers for site-directed mutagenesis at disulfide

bond Cys206-Cys210 of prochymosin gene

Mutation ~ Primer No. Sequence 5’3
C206A 1 ACAGCCACCCTC AGCTGCCACAACC
C210A 2 GGATGGCCTG GGCGCCACCCTCACAG
3 GATGGCCTG GGCGCCACCC TCGGCGGCCACAAC
(C206A C210A"
4 GTTGTGGCC GCCGAGGGTGGC GOCCAGGCCATC
(2108 5 ATGGCCTG AGAGCCACCC

206S C210S 6 TC AGAGGCCACAACCACAC + Primer 5

Note the mutation sites were underlined.

* The terminal primers for PCR amplification are not shown.

1.4
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Fig.1 The possible loop-stem structures at Cys206 and
Cys210 of prochymosin gene
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Fig.3 SDS-PAGE analysis of the expression of
wild-type  WT and mutant prochymosins
before A and after induction B .
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Table 2 Refolding efficiency of mutant and
wild-type WT prochymosins
Renaturation efficiency =
Protein £
X+tSD % .
g
WT 26.9+1.5 3
<
C206A C210A 14.5£1.0 E
C206S C210S 3.26+0.50 é
e
C210A 0.72+0.42 §
2108 0.45+0.39 g
<
C206A 0 £
Note After renaturation at 1st stage for 24 h and at 2nd stage for 0 360 ' 3'20 " 340 j 36I0 j 3;30 ) 4(')0 j 120
240 h the refolded products were activated at pH2 for 10 h followed by A/nm
analysis for milk-clotting activity to evaluate renaturation efficiency.
5
2.4 Fig.5 Fluorescence emission spectra of mutant
and wild-type chymosins
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Site-directed Mutagenesis at Disulfide Bond Cys206-Cys210
of Prochymosin Chymosin

CHENG Hong-Jie PAN Xue-Feng ZHANG Guo-Bao LIU Nian-Juan
ZHANG Yu-Ying  YANG Kai-Yu”™
Institute of Microbiology Chinese Academy of Sciences Beijing 100080 China

Abstract During the work of site-directed mutagenesis at disulfide bond Cys206-Cys210 of prochymosin it was found
that the corresponding template sequence had the potential to form a loop-stem structure with free energy of —16.1 kcal
mol which prevent the template from pairing with primer and in turn the synthesis of the mutated DNA strand. Rapid
annealing can overcome this difficulty. Five expression plasmids of prochymosin muants with deletion of Cys206-Cys210
C206A C210A C206A C210A C210S and C206S C210S were constructed. Except for C206A they were expressed at
high level in E. coli amounting to 50% of the total cellular proteins. Renaturation of the mutant prochymosin indicated
that Cys206-Cys210 is dispensable for correct refolding of prochymosin. However the amino acid residues at Cys206 and
or Cys 210 play a critical role in determining the renaturation. Among the five mutants the reactivation efficiency of
C206A C210A were about 4.5-fold 20-fold and 30-fold higher than that of C206S C210S C210A and C210S respec-
tively. C206A can not correctly refold at all. CD spectra in the far UV region indicate that C206A C210A and C206S
C210S chymosin analogs have a secondary structure almost identical to that of the wild-type chymosin. Fluorescence spec-
troscopic analysis revealed that mutant chymosins have the same emission maximum at 333 nm as the wild-type chymosin
but their fluorescence intensities at 333 nm are much higher than that of the wild-type chymosin. Considering that the
mutants and the wild-type chymosin exhibit almost the same specific activity it is reasonable to conclude that the mutant

proteins assume a native active information with a perturbance around some tryptophan residues.
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