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Fig. 1 The distributions of human nucleotide polymorphism sites near transcription start site (a, b, ¢ and d)

and the frequency spectrum of the distributions downstream of TSS (a’, b’, ¢’ and d’)

(a) Single nucleotide polymorphism (single). (b) Insertion. (c) Insertion-deletion(in-del). (d) Deletion. (a’), (b’), (¢’) and (d’) Indicating the frequency

spectrum of (a), (b), (¢) and (d) in range of 0~ 3k bp, respectively.
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Fig. 2 The distribution of nucleosome in the vicinity of human transcription start site (TSS) (a)

and the frequency spectrum of the distribution downstream of TSS (b)

In subplot (a), nucleosome signal is a standardized one; Gray line represents the experimental data; Red line is a 27-points smoothed result for the gray

line. : Raw signal; — : Smoothed signal.
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Fig. 3 The distributions of nucleosomes near nucleotide polymorphism sites in human genome

(a) Single nucleotide polymorphism (single). (b) Insertion. (c¢) Insertion-deletion (in-del). (d) Deletion. Gray line represents the experimental data in

human activated CD4* T cell; Red line is a 13-points smoothed result for the gray line. The nested plot in (a) shows a magnified profile for (a).  : Raw

data; — : Smoothed data.
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Analysis of Nucleosome Positioning in The Vicinity of Sites
of Nucleotide Polymorphism in Human Genome”

LIU Hong-De, SUN Xiao™
(State Key Laboratory of Bioelectronics, Southeast University, Nanjing 210096, China)

Abstract Studies of nucleosome positioning around the sites of nucleotide polymorphism are important for
analysis of mechanism of genome variation. The distributions of sites single nucleotide polymorphism (SNP),
simple insertion, insertion-deletion, and deletion are analyzed for human genome. Characteristics of nucleosomes
in the vicinity of the polymorphism sites are also studied. The results indicated polymorphism sites downstream of
transcription start sites (TSSs) occurs with an ~ 211 bp periodicities. For single nucleotide polymorphism, there is
also a periodicity with 146 bp. The periodicity with ~211 bp is very close to the periodicity (204 bp) of
nucleosome distribution downstream of TSS. The 146 bp periodicity is just the length of linker DNA sequence of a
nucleosome. The results indicate that the distribution of polymorphism sites has an intimate relationship with
nucleosome positioning. Further studies suggest that most of single nucleotide polymorphism sites are at two ends
of core DNA, while sites of insertion, deletion, and insertion and deletion (in-del) tend to be in
nucleosome-depleted region. The equally-spaced configuration of nucleosomes downstream of TSS causes the
periodic distribution of polymorphism sites. The studies suggest genome variations occur in different regions

relatively to nucleosomes, and nucleosome positioning has a role in forming nucleotide polymorphism.
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