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A new method to predict Protein-DNA binding sites

WANG JieeHeng, LI Xiao
(Sichuan Key Laboratory of Molecular Biology and Biotechnology,
College of Life Sciences, Sichuan University, Chengdu 610064, China)

Abstract: Protein-DNA binding sites play an important role in various physiological and biochemical re-
actions. In this paper, we establish a special method and algorithm based on Bioinformatics to forecast
Protein-DNA binding sites, we call it PADNA. According to our method we have 2 mainly algorithm;
SVM-based predictor and sequence-based predictor. SVM-based predictor is trained and classified by ex-
tracting features of central residues at binding sites, and sequence-based predictor scores amino acid se-
quences for correlation by Position-Specific Scoring Matrix(PSSM). Normalization and integration of the
two results to obtain the final forecast. According to our algorithm, it predicts DNA-binding sites with
86. 87% accuracy when tested on PDNA 62 dataset. Otherwise, we established PDNA 224 data set,
and PADNA also has 83. 07% accuracy at a high level. Therefore, PdDNA is an effective method for pre-
dicting "Protein-lDNA binding sites "
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SN = TP /(TP + FN)

SP = TN/(TN + FP)

Strength = (SN +SP)/2

Acc = (TP +TN)/(TP +FP + TN +FN)
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Tab. 1 The prediction result of the PDNA_62 dataset with
different window sizes of the SVM

k Sn/%  Sp/% Ace/% MCC Str/ %
3 76.38  76.64  76.61 0. 38 76. 51
5 77.21  77.85 7777 0. 40 77.53
7 76.75  78.59  78.36 0. 40 77. 67
9 76.81  78.34  78.16 0. 40 77.59
11 76.84  79.71  79.36 0. 42 78.28
13 76.28  78.33 78,07 0. 40 77.31
15 76.94  78.21  78.05 0. 40 77.57
17 76.28  79.44 79,05 0. 41 77. 86
19 75.44  80.27  79.67 0. 41 77. 86
21 74,22 80.82  80.00 0. 41 77.53
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Tab. 2 The prediction result of the PDNA_62 dataset of
PdDNA algorithm

Methods ACC/%  MCC SN/ % SP/% Str/ %
BindN—RFL4 78,2 - 78.1 78. 2 78.15
BindN-+[15] 79 0. 44 77.3 79.3 78.3
PDNAsitel 161 85,11 0.582  86.27  84.91 85.59
PdDNA 85. 15 0.55 86. 87 84. 91 85. 89

Tute positive rate
o
~

—C— SV:M+Sequen e

00 02 04 06 08 10
False positive rate

B3 24 SVMan &4k F /55 K i fanl &, i@ ROC
W& T HIESE PDNA_62 69 469 Tl 45 R
Fig. 3 ROC curves for the DNA-binding sites prediction in
PDNA _ 62 dataset by combining SVM predictor
with sequence-based predictor
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Tab. 3 The prediction result of the PDNA_224 dataset of
PdDNA algorithm

Methods ~ ACC/% MCC  SN/%  SP/% Str/ %
BindN-RF'51 76,5 - 75.1 76.7 75.9
BindN+-[16] 74 0. 37 74.1 76.1 75.1

PDNAsitel17) 82.25  0.405  83.17  82.34 82. 67
PdDNA 83.07 0.42 83.08  83.03 83. 05
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Fig. 4 ROC curves for the DNA-binding sites prediction in
PDNA _224 dataset by combining SVM predictor
with sequence-based predictor
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