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Quantitative Predicting pH Optimum of o-Amylase
Amy7C and Its Mutants
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Abstract:[Objective]pH is an important parameter in enzymatic reaction,and its determination
is often through experimental path,which is generally costly and time-consuming. So,it is nec-
essary to develop methods that can use as simple as possible information to predict pH opti-
mum for enzyme. [ Methods)20-1 feedforward backpropagation neural network was used to

screen 535 amino acids properties as predictors to predict the optimal pH of a-amylase Amy7C

and its 54 mutant, which were divided as two
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groups. 35 of them served as training group for
fitting,and the other 20 were treated as valida-
tion. The models for different structures and
neuron numbers were also compared. [ Results]
109 amino acid properties, which converged dur-
ing fitting in the 20-1 neural network model,
could be used to predict optimal pH. Different a-
mino acid properties presented different predic-

ting effect, and some of them revealed better
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prediction for optimal pH. The multi-model results showed that there was significant difference

between R values in training groups,but there was no significant difference between P values in

training groups,as well as R and P values in validation groups. [Conclusion] The distribution

probability and some amino acid properties could be used to predict optimal pH of q-amylase,

for which 20-1 feedforward backpropagation neural network was the relative ideal model.

Key words: ¢-amylase, pH optimum, prediction,amino acid property
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A 58 EREHELTEMNEE Amy7C RE L208W TR

Table 1 Comparison of quantified Amy7C and its L208 W mutant by constant and dynamic properties
L No. ZASB820101 ZASB820101 X No. CcCC) FC(%) DP
AA T Amy7C L208W  Amy7C  L208W  Amy?C  L208W  Amy7C  L208W  Amy7C  L208W  Amy7C  L208W
A 37 37 —0.15 —0.15 —5.62 —5.62 8.62 8.62 7.28 7.28 0.0185 0.0185
R 18 18 —0.09 —0.09 —1.60 —1.60 4.20 4. 20 7.33 7.36 0.0312 0.0312
N 39 39 —0. 20 —0. 20 —7.92 —7.92 9.09 9.09 4.63 4.63 0.0031 0.0031
D 29 29 —0. 36 —0. 36 —10. 30 —10. 30 6.76 6.76 4.78 4.78 0.0069 0.0069
C 1 1 0. 00 0. 00 0. 00 0. 00 0.23 0.23 2.78 2.84 1. 0000 1. 0000
E 18 18 —0.18 —0.18 —3.26 —3.26 4.20 4. 20 4.21 4.21 0. 0389 0. 0389
Q 21 21 —0.41 —0.41 —8.63 —8.63 4.90 4.90 2.71 2.70 0.0062 0.0062
G 37 37 —0.19 —0.19 —7.03 —7.03 8.62 8.62 6.73 6.76 0.0056 0.0056
H 14 14 0. 00 0. 00 0. 00 0. 00 3.26 3.26 4.21 4. 20 0.0010 0.0010
1 23 23 —0.09 —0.09 —1.98 —1.98 5.36 5.36 5. 14 5.12 0.0112 0.0112
L 23 22 —0.10 —0.10 —2.35 —2.35 5.36 5.13 7.00 6.95 0. 0460 0.0878
K 18 18 —0.06 —0.06 —1.12 —1.12 4.20 4. 20 4.41 4.41 0.0831 0.0831
M 8 8 —0.11 —0.11 —0. 86 —0. 86 1. 86 1. 86 1.42 1.41 0.2243 0.2243
F 13 13 0. 00 0. 00 0.01 0.01 3.03 3.03 2.46 2.43 0.0463 0.0463
P 12 12 —0.18 —0.18 —2.17 —2.17 2. 80 2.80 4. 88 4. 86 0.1241 0.1241
S 39 39 —0. 20 —0. 20 —7.92 —7.92 9.09 9.09 8.42 8.43 0.0064 0.0064
T 27 27 —0.17 —0.17 —4.59 —4.59 6.29 6.29 6. 81 6. 81 0.0161 0.0161
W 12 13 0.28 0.28 3. 30 3. 30 2. 80 3.03 0. 69 0. 68 0.0310 0. 1544
Y 19 19 0. 00 0. 00 0. 00 0. 00 4.43 4.43 3.32 3.32 0.0852 0.0852
\ 21 21 —0.13 —0.13 —2.63 —2.63 4.90 4. 90 6.50 6.48 0.0053 0.0053

ZASB8201071 3% 53 e 72 B0 8 7 38 2 A9 AR5 No, EAERR AR H 5 CCC00) » AL TR A BLTE R B FCC0) o M AR A8 S M 3 3 55 1 ity 2 4 1R oA O

TR s DP , 28 4 2 14 73 A1 B

ZASB820101 is a physicochemical property of amino acid related to and describes the dependence of partition coefficient on ionic strength; No. .

Number of amino acids; CC(%) ,the current composition of amino acids calculated by the number of a type of amino acids divided by the total num-

ber of amino acids in an enzyme; FC(%) ,the future composition of amino acids calculated according to the mutating probability; DP, the distribu-

tion probability of amino acids.
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Table 2 Screened amino acid properties
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