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Nucleosome positioning identification and functional analysis

on the position weight matrix

SUI Pinpin, XING Xudong, WANG Hong,CUI Ying"
( College of Bioinformatics Science and Technology ,Harbin Medical University ,Harbin 150081, China)

Abstract ; This study was based on high throughout nucleosome positioning data of CD4"T cell in human genome to
investigate the model of nucleosome positioning and category the nucleosomes. We constructed three the models by
using position weight matrix, including stable nucleosome model, dynamic nucleosome model and linker sequences
model respectively. Ten-fold cross validation was used to evaluate the performance of the three models, and the
assessment results were compared with Segal model and curvature profile method. It was found that the position
weight matrix method was superior to the other two methods in terms of sensitivity, precision and accuracy. At the
same time the sliding window method is adopted to select candidate sequences in the genome to identify the
nucleosomes. Furthermore we mined the related genes of nucleosome positioning and completed enrichment analysis
of gene functions and found that different nucleosome positioning modes involved in both a certain similarity and
difference in regulation function in biological processes. Whereas there are some biological processes are co-regulated
by different nucleosome positioning modes ,such as regulation of macromolecule.
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Fig.1 The nucleosome position of stable and dynamic pattern
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Table 1 The results of heterogeneity test of different models

Base P-value (sypy-ppan) P-value (spyisw) P-value (pypyisw)
A 3.49%x107%<0.05 1.03x107%<0.05 2.61x107%<0.05
G 3.34x107%<0.05 2.40x1075<0.05 4.41x107%<0.05
C 1.38x107#<0.05 3.72x107%<0.05 3.88x107%<0.05
T 3.77x1074<0.05 1.37x107%<0.05 5.61x107<0.05
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Fig.2 The compare of 4 types of bases according to related position in different models
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Table 2 The compare of model performance
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Fig 3 The genes related to nucleosome positioning
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Fig.4 The result of functional enrichment analysis
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