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Next-generation sequencing (NGS) is a high-throughput technique for sequencing large numbers of
DNA fragments that are prepared from a genome. This sequencing technique has been used to eluci-
date whole genome sequences of living organisms and to analyze complementary DNA (cDNA) or
chromatin immunoprecipitated DNA (ChIPed DNA) at the genome level. After NGS, the use of prop-
er tools is important for processing and analyzing data with reasonable parameters. However, han-
dling large-scale sequencing data and programing for data analysis can be difficult. The Galaxy plat-
form, a public web service system, provides many different tools for NGS data analysis, and it allows
researchers to analyze their data on a web browser with no deep knowledge about bioinformatics
and/or programing. In this study, we explain the procedure for preparing chromatin immunoprecipi-
tation-sequencing (ChIP-seq) libraries and steps for analyzing ChIP-seq data using the Galaxy platform.
The data analysis steps include the NGS data upload to Galaxy, quality check of the NGS data, pre-
mapping processes, read mapping, the post-mapping process, peak-calling and visualization by win-
dow view, heatmaps, average profile, and correlation analysis. Analysis of our histone H3K4mel
ChIP-seq data in K562 cells shows that it correlates with public data. Thus, NGS data analysis using
the Galaxy platform can provide an easy approach to bioinformatics.
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Fig. 1. Workflow of ChIP-seq analysis. The workflow represents
the overall ChIP-seq analysis process. This is a standard
method for analysis.
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Fig. 2. Scheme of ChIP-seq library preparation. It shows the
steps of ChIP-seq library preparation.
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Sequence id (paired end F)

Sequences

+

@A00125:230:HM255DSXX:3:1101:9335: 100! 1:9: TTACCGAC+CGAATACG
NATGCCAGCCATTATTATTAATTTATATATCAACTCATTGTTTTTCTTTGGATGATAGAAACTTAATCTCAGAAGTTTGAGGTTTTTCTAACTACCCACCC

#FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

Sequence QV

Sequence id (paired end R)

Sequences

+

@A00125:230:HM255DSXX:3:1101:9335: IOGGEJ:B : TTACCGAC+CGAATACG
TGCTGATGAGGCGCAGATGCCATCCCCTAACCCTGCCTTCCCACACCCCCAATGTCTTGGCACTGCCCTATTATCATCACCAGCATTTACCTGAGGCTACT

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

Sequence QV

Fig. 4. Raw data format obtained from paired end sequencing. The text-based FASTQ file is a general sequencing data format.

It consists of four lines per read.
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A Human B-globin locus
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® @ 2 o} s &
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Fig. 5. Various visualization of public histone H3K4mel ChIP-seq data in K562 cells (Pub H3K4mel) and H3K4mel ChIP-seq data
in our control K562 cells (Con H3K4mel). (A) IGB genome browser tracks show distribution of Pub H3K4mel and Pub
H3K4mel at the human $-globin locus. (B) Heatmaps show signal enrichment of Pub H3K4mel and Con H3K4mel at Con
H3K4mel peaks (left panel) or Con H3K4mel peaks (right panel). Five kilobase pairs around the center of each peak are
displayed. Color scales indicate the relative signal intensity on heatmaps. (C) Pub H3K4mel and Con H3K4mel signals
(5 Kb from the each center) were presented by average profiles. (D) Heatmap (left panel) and scatterplot (right panel)
show that Con H3K4mel positively correlates with Pub H3K4mel. BAM files were used to generate heatmap and scatterplot
using MultiBamSummary and plotCorrelation. Pairwise correlation coefficients among samples were computed by Spearman
method. Pub H3K4mel ChIP-seq data was obtained from Gene Expression Omnibus (GEO). GEO accession numbers of
the data are Pub H3K4mel (GSM788085) and Con H3K4mel (GSE147826).
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th(Fig. 5B, Fig. 5C). o|® AH-&-5 & tool& deepTools section
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