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Prediction of the location properties of yeast nucleosomes
based on genetic algorithm
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Abstract;In the DNA sequence, the special nucleosomes with localized ambiguity and the well-located common
nucleosomes exist in the chromosomal region at the same time. However, since the chemical differences between the
two are not obvious, it is difficult to distinguish them. In this paper, a nucleosome localization property prediction
model is established for the distribution and conservation of experimental nucleosomes around the transcription
initiation site of eukaryotic genes. On the basis of the previous work of predicting the location of nucleosomes, the
genetic algorithm was used to find the distribution center of different nucleosomes on the model, and the karyotype
localization property criterion was constructed. Finally, the position of the upstream and downstream of the
transcription start site and the location of the fuzzy nucleosome were determined.
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Fig 2 Comparison of four fitting functions
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Table 1 Performance indicators of four fitting functions ( Yeast)
P SSE l‘:{squafre f{‘nfse Dfe Ad_]:rsquare”
(FnJ52) (WA (brifE2E) (HMEE) (REIEDRE 2B
Z Wi 117.516 7 0.586 6 0.242 9 1991 0.584 7
i L 21.5357 0.924 2 0.104 2 1983 0.923 6
=10 23.550 3 0.917 1 0.109 1 1977 0.916 2
N AL 1.838 0 0.993 6 0.030 3 1974 0.993 5
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Table 2 List of sine fitting function parameters ( Yeast)
n 1 2 3 4 5 6 7 8 9
A, 0.585 0 0.351 4 0.197 5 0.143 7 0.246 0 0.142 0 0.110 4 0.094 8 0.161 8
w, 0.001 8 0.006 0 0.017 0 0.028 0 0.012 4 0.033 4 0.040 8 0.037 6 0.016 1
@, -3.080 0 -1.408 0 -5.329 0 -8.854 0 6.041 0 -7.410 0 1.731 0 -0.103 0 -4.035 0
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Table 3 Veak position searched by genetic algorithm

fidlErRes DNA b Hf & WA
1 -851 -0.156 1
2 -708 -0.115 0
3 -554 -0.144 9
4 -398 -0.239 0
5 -238 -0.439 8
6 60 0.081 0
7 224 0.160 3
8 387 0.155 7
9 548 0.110 1
10 707 0.053 58
11 862 -0.024 28
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Table 4 Valley location found by genetic algorithm

WA DNA 731 L & WEAE
1 -782 -0.219 8
2 -626 -0.278 1
3 -467 -0.3913
4 -303 -0.5817
5 -71 -1.702 0
6 139 -0.517 8
7 305 -0.411 8
8 468 -0.325 4
9 629 -0.268 9
10 785 -0.214 1
11 946 -0.202 0
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Fig.3 Schematic diagram of nucleosome prediction around the transcription start site
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Fig.4 Schematic diagram of nucleosome prediction properties
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Table 5 Evaluation indicators
HREFE AR YCLO2TW YCLO4OW YCLO4OW YCRO66W
TP 489 489 479 480
FP 80 91 81 87
TN 205 194 204 198
FN 69 69 79 78
Sn*(%) 87.6 87.6 85.8 86.0
Sn™ (%) 71.9 68.0 71.5 69.4
Sp* (%) 85.9 84.3 85.5 84.6
Sp(%) 74.8 73.7 72.0 71.7
Ac(%) 82.3 81.0 81.0 80.4
MCC( %) 60.2 56.9 57.5 56.0
AUC(%) 78.99 75.33 77.02 76.12
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Fig.5 ROC graph of prediction results of four genes
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