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Abstract In this paper a prediction model for amino acid composition and optimum pH of xylanase in G/11 family was
established in terms of an artificial neural networks based on uniform design. Results showed that the calculated and predicted
pHs fitted the optimum pHs of xylanase very well and the MAPEs Mean mean Absolute Percent Error were 3.02% and
4.06% the MSEs Mean Square Error were 0.19 and 0.19 pH unit the MAE Mean Absolute Error were 0.11 and 0.19

pH unit respectively. It was better in fittings and predictions compared with the reported model based on stepwise regression.

Key words xylanase uniform design neural networks amino acid composition optimum pH
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pH
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Table 1 Xylanase in family G/11
1D pHops PHept MAPE1 PHex2 MAPE2 pPHpre MAPE
P45705 8.00 6.91 13.63 7.52 6.00 7.54 5.76
P29127 8.00 7.40 7.50 8.19 2.38 7.77 2.88
P55332 6.50 5.96 8.31 6.31 2.92 6.49 0.08
043097 6.50 6.43 1.08 5.82 10.46 6.50 0.04
P00694 6.50 6.64 2.15 6.49 0.15 6.51 0.21
P26515 6.50 7.05 8.46 6.04 7.08 6.56 0.85
P55334 6.50 7.10 9.23 7.04 8.31 6.50 0.03
P45796 6.50 5.71 12.15 6.67 2.62 6.50 0.01
P25811 6.30 6.24 0.95 6.05 3.97 6.35 0.75
06562 6.00 6.34 5.67 5.83 2.83 5.90 1.70
P35809 5.90 4.21 28.64 5.37 8.98 5.93 0.46
P55333 5.50 5.02 8.73 5.83 6.00 5.52 0.39
P09850 5.50 7.05 28.18 5.48 0.36 5.41 1.55
P29126 5.50 6.13 11.45 5.9 8.91 5.50 0.04
P36217 5.25 5.30 0.95 5.36 2.10 5.26 0.21
P48793 5.00 5.06 1.20 4.69 6.20 4.94 1.17
P18429 5.00 6.35 27.00 5.48 9.60 5.12 2.44
P48824 4.50 5.35 18.89 4.82 7.11 4.48 0.52
P36218 4.25 5.19 22.12 4.68 10.12 4.31 1.42
P55328 3.50 3.50 0.00 3.34 4.57 3.00 14.19
P55329 3.00 3.50 16.67 3.34 11.33 3.13 4.35
P33557 2.00 3.50 75.00 3.68 84.00 2.51 25.48
Average 14.00 9.36 2.93

ID  the accession number of xylanase in Swiss-Prot  pHg,  the optimum pH found in the literature at which the relative xylanase has the maximum activity pHey,

and pH.yp  the calculated pH according to reference 7 pH,,. the calculated pH according to our model MAPE  mean absolute percent error.

1.2
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Table 2 Uniform design U9 9*
Four factors
Levels MAPE
Sigmoid parameter The learning rate Momentum parameter The neuron numbers of the hidden layer
1 0.9 0.1 0.6 8 3.40
2 0.93 0.15 0.35 13 3.05
3 0.98 0.09 0.4 10 2.93
4 0.91 0.3 0.45 5 3.03
5 0.96 0.25 0.5 17 2.99
6 0.94 0.4 0.65 11 3.1
7 0.95 0.07 0.55 3 16.78
8 0.97 0.2 0.8 6 2.99
9 0.92 0.08 0.7 15 4.23
2 0.09 0.4
Sigmoid 0.98 10 pH 3.18% 16.47%
2.93% 0.19
pH 0.11  pH MAPE 38.2% 3.45%
22
2.2 BP MAPE 3.02% 4.06% 7.08% 51
MAPE 3.26% 3.45% 6.71%
60 MAPE
22 10% 7 MSE  MAE
3 19 BP 4 7 MSE  MAE
60 0.5 pH 22
7 3 60
3
Table 3 MAPEs of training and testing
Run No. MAPE of training/ % MAPE of testing/ % Sum/ % Run No. MAPE of training/ % MAPE of testing/ % Sum/ %
15 2.94 5.76 8.69 50 3.01 6.72 9.73
16 3.04 5.50 8.54 51 3.26 3.45 6.71
17 3.19 6.65 9.83 58 3.20 4.35 7.55
22 3.02 4.06 7.08
4 10 MSE MAE
Table 4 MSEs and MAEs of training and testing
Run No. 15 16 17 22 50 51 58
MSE of training 0.20 0.19 0.20 0.19 0.19 0.20 0.19
MSE of testing 0.26 0.31 0.37 0.19 0.71 0.31 0.29
MAE of training 0.13 0.11 0.13 0.11 0.12 0.14 0.12
MAE of testing 0.22 0.24 0.33 0.19 0.42 0.21 0.26
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