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Prediction of 2D three-direction protein structure based on genetic algorithm

XIA Huifang, GUO Yuzhen” , JIANG Honghao

(School of Science, Department of Mathematic, Nanjing University of Aeronautics and Astronautics, Nanjing 211106 , China)

Abstract : Based on the Van der Waals interactions force, a 2D three-direction protein structure from the amino acid
sequence was predicted in this paper. First, the biological problem of protein prediction was transformed into a
mathematical problem, and a mathematical model based on the Van der Waals potential energy function was
established. Second, the genetic algorithm was used to solve this model. In order to improve the prediction
efficiency of protein structure, we introduced the concept of adjustment operator based on the standard genetic
algorithm and improved the genetic algorithm. Finally, a numerical simulation experiment was performed. The
experimental results show that the Van der Waals potential energy function model is feasible. Meanwhile, compared
with the canonical genetic algorithm, the improved genetic algorithm can greatly improve the search efficiency of the
algorithm, and the genetic algorithm has great potential in protein structure prediction.
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Fig.1 Amino acid sequences with different lengths
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Table 1 Van der Waals potential energy corresponding to sequences of different lengths

3.0
aafs; B/nm

IR T I/ R UAEAEIGE/ (KT + mol ™) SFEHJEEE/ (KT -+ mol ')
15 14.895 0 14.510 7
17 16.817 0 16.817 0
20 20.660 9 20.043 1
25 27.387 7 26.544 3
30 31.712 0 31.2315
35 38.919 3 37.697 0
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Table 2 Running time corresponding to 140
sequences of different lengths Lg 120
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=~ 80
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= ol
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35 1.314 40x107° 65.720 0
Fig.2 Relationship between energy and length
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Table 3 Comparison of fitting energy and actual energy
I KIE/A SRR/ (K) - mol™) A AR/ (k) mol™") PR/ (k) - mol™")
15 14.895 0 15.029 7 0.134 7
17 16.817 0 17.219 5 0.402 5
20 20.660 9 20.582 2 0.078 7
25 27.387 17 26.394 7 0.993 0
30 31.712 0 32.467 2 0.755 2
35 38.919 3 38.799 7 0.119 6
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Table 4 Prediction results of energy fitting function
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Table 5 Comparison of fitting time and program running time

FUAERIF IR B/ A BRI ATIA] /s LA /s WE/s B
15 19.854 0 19.544 0 0.310 0 0.015 6
17 24.036 5 23.080 0 0.956 5 0.039 7
20 28.450 9 28.807 0 0.356 1 0.012'5
25 38.729 6 39.480 0 0.750 4 0.019 4
30 50.957 7 51.563 0 0.605 3 0.011 9
35 65.720 0 65.056 0 0.664 0 0.010 1
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