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ABSTRACT Objective: Reliable prediction of transcription factor binding sites can help to identify the target genes of transcription
factors and infer the relationship between the binding sites. But the performance of some algorithms has been unreliable with respect to
poor specificity, more efficient algorithms are required. Methods: In this paper, the human and rodent orthologous promoters sequences
are download from the ABS database, position scoring function is used to predict the transcription factor binding sites, phylogenetic
footprinting is to construct alignment of the orthologous promoter sequences, and only the binding site appeared in both the promoters of
human and rodent are selected. Phylogenetic footprinting are used to reduce the number of predicted binding sites. Results: The
predictive results show that compared with position scoring function, the prediction result are improved highly, and the specificity is also
improved significantly. Conclusion: The algorithm presented in this study could be provided some help for the prediction of transcription
factor binding sites.
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Table 1 The names of transcription factor and the correspondence matrices
Transcription factor Matrices

AP-1 M00172, M00173, M00174, M00188, M00199, M00517
CREB M00039, M00113, M00177, M00178
MYOD MO00001, M00184
SRF MO00152, M00186, M00215
TBP MO00471
USF MO00121, M00122, M00187, M00217
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Table 2 The number of predicted binding sites

Position scoring function

Position scoring function combined with phylogenetic footprinting

Cutoff The number of predicted The number of corrected The number of predicted binding ~ The number of corrected predicted
binding sites predicted binding sites sites binding sites
0.75 1582 311 743 284
0.80 946 282 459 251
0.85 594 249 304 218
0.90 363 214 214 177
0.95 140 104 88 79
o o 3.
3
Table 3 The sensitivity (Sn) and specificity (Sp) under different cutoffs
Position scoring function Position scoring function combined with phylogenetic footprinting
Cutoff
Specificity Sensitivity Specificity Sensitivity
0.75 0.197 0.818 0.382 0.747
0.80 0.298 0.742 0.547 0.661
0.85 0.419 0.655 0.717 0.574
0.90 0.589 0.563 0.827 0.466
0.95 0.743 0.274 0.898 0.232
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