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Study on Substrate Specificity of Aminopeptidase from Recombinant Bacillus
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Abstract: The substrate specificity of aminopeptidase from the recombinant Bacillus subtilis was
investigated by employing nine types of p—nitroanilide derivatives of amino acids as substrates. The
results indicated that the aminopeptidase shows the highest acitivity for Leu-pNA ,whose amino acid
moiety is hydrophobic leucine. The enzyme also shows high hydrolytic activity to Arg—pNA and
Lys—pNA ,whose amino acid moieties are basic amino acids. Followed are Ala—pNA  Ile-pNA  Val-
pNA ,Phe -pNA and Pro—pNA ,which contain hydrophobic amino acid moiety. However,Glu—pNA
which contains acidic amino acid moiety can hardly be hydrolyzed. Then the hydrolysis of corn
protein was carried out by the combination of aminopeptidase and endoprotease. With the hydrolysis

degree as index by using the single factor experiment,aminopeptidase combined with alkaline
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protease obtained high efficiency: (1) The content of free amino acid was 4.89 times and 6.05 times

than that of alkaline protease aminopeptidase was used alone ,respectively. (2)The molecular weight
of the peptides was mostly less than 1 000 Da,14.57% is within 500~1 000 Da,and 68.42% is
within 180~500 Da.(3)The hydrolysis degree was 65%. These results suggested that aminopeptidase

combined with alkaline protease hydrolyzes protein raw material.

Keywords: recombinant aminopeptidase ,substrate specificity ,collaborative hydrolysis,corn protein
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Table 1 Hydrolysis conditions of various proteases
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Fig. 1 Substrate specificity of aminopeptidase from
recombinant Bacillus subtilis
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Table 3 Amino acid composition of corn protein

Lys

0.96 Val 3.00 Ile 2.05
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Arg 1.56 Gly 1.36 Met 1.05
Asp 321 Trp 0.20 Glu 12.26
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Leu 8.24 Thr 1.52 Tyr 231
4 4

Table 4 Main active sites of four kinds of proteases
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Table 5 Comparison of amino acids composition , ,
mg/L .
----— , 1000 Da
19.23 21.48 29.70 40.15 500~1 000 Da 14.57% ,180~500 Da
Glu 17.34 65.44 86.43 180.10 68.42%, 65%.,
Ser 0.11 1.19 4.21 10.91 o
His 0.94 3.10 8.65 11.62 6
Table 6 Comparison of the molecular weight distribution
Thr 2.84 22.50 13.13 91.45
of the peptides
Arg 7.33 14.32 13.57 22342
Cys 0.58 63.13 1.68 64.78 >5 000 65.77 5.76 27.70
Lys 332 24.03 72.49 128.20 5 000~3 000 7.58 3.45 10.26 0.23
Val 6.55 25,63 4075 21635 2 000~3 000 5.80 2.32 6.58 0.55
2 000~1 000 6.58 5.21 8.69 4.92
Gly 13.28 15.07 27.09 91.16
1 000~500 4.39 17.26 10.69 14.57
Ala 943 82.84 R 500~180 460 5674 30.65 68.42
Met 3.38 61.00 15.42 149.10 <180 5.28 9.26 5.43 1131
Phe 9.57 24.97 54.69 214.46
Ile 3.93 14.65 27.77 173.40 ’
Leu 14.25 215.51 64.82 707.43 ’
Pro 2.09 4.05 3.48 5.15 ’
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