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Abstract D-lactonohydrolase is useful in the procedure of resolution of racemic pantolactone to produce D-pantolactone but the
activity and stability under low pH of the wild type enzyme is not satisfactory enough to be applied to industrial production. The
expected properties of wild type enzyme were enhanced by directed evolution. According to the formation of products and pH
indicators a screening system was designed. After three sequential error prone PCR and one round DNA shuffling followed by
screening Mut E-861 the best mutant with improved activity and stability under low pH situation was obtained. Gene analysis
of the Mut E-861 mutant indicated that the mutant enzyme had A352C G721 A mutations and a silent mutation of position 1038.
Moreover the activity and stability of Mut E-861 were determined. The results showed that the activity of this mutant was 5.5-
fold higher than that of wild type and the stability under low pH was improved at no expense of D-lactonohydrolase activity.
After incubated at pH 6.0 and pH 5.0 the activity of D-lactonohydrolase could be retained 75% to 50% however compared
with 40% to 20% for wild type.
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Fig. 1 The results of error prone PCR and DNA shuffling
(A) Error prone PCR products of D-lactonchydrolase gene. 1: DNA ladder DI-2000; 2: products of Error prone PCR.
(B} Product of DNase I digestion. 1: DNA ladder DL-2000; 2, 3, 4, 5, 6, 7: the product of DNase I digestion with different time.
(€) Detection of self-reassembly PCR. 1: DNA ladder DL-2000; 2: the product of seli-reassembly PCR (after 60 cycles) .
(D) Detection of PCR with primers. 1, 2: the products of high-fidelity PCR; 3: DNA ladder DL-2000,
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Fig. 2 Screening for mutants on the screening plate

a: Single positive mutant marked by white arrow and negative mutant marked by black arrow on the screening plate;
b: Comparisons of negative mutants(A and B} with pesitive mutants(C and D).
D-lactonchydrolase of the mutant on region C is higher than that of on region D.
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Table 2 Base and amino acid substitution
Strains Base site Base Amino acid
¥ 3.2
Mut A-81 665 T changed to A silent
1038 T changed to G silent
352 A changed to C K changed to Q
Mut C-437 1035 T changed to C silent
1038 T changed to G silent
Mut C-1559 3 G changed to A V changed to T D-
1038 T changed to G silent
352 A changed to C K changed to Q
Mut E-861 721 G changed to A V changed to 1
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