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Suppl. Figure 1. Pearson correlation of H3K27ac and BRD4 ChIP-seq peaks in SHAM and 

IRI samples. H3K27ac and BRD4 are co-localized with high correlations in all replicates 

between SHAM and IRI samples. 
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Analysis of sequencing data (ChIP-seq and RNA-seq) 
 
ChIP-seq analysis 
 
1) Quality control of the samples using fastqc (version 0.11.6) 

fastqc -o $QCOUT -a adapters.txt $FASTQF  
 
 
2) Trimming of the samples using trimmomatic (version 0.36) 

java -jar trimmomatic.jar \ 
SE \ 
$FASTQF \ 
$FASTQF_TRIMMING \ 
ILLUMINACLIP:TruSeq3-SE.fa:2:30:12 \ 
LEADING:20 \ 
HEADCROP=HEADCROP:15 \ 
TRAILING=TRAILING:20 \ 
SLIDINGWINDOW=SLIDINGWINDOW:4:20 \ 
MINLEN=MINLEN:20 

 
 

3) Quality control of the samples after trimming using fastqc (version 0.11.6) 
fastqc -o $QCOUT -a adapters.txt $FASTQF_TRIMMING 

 
 
4) Bowtie and samtools for mapping (bowtie version 1.1.2; samtools 1.3.1) 

cd $WD \ 
&& export BOWTIE_INDEXES=BowtieIndex/ \ 
&& zcat $FASTQF_TRIMMING \ 
| bowtie -m 1 --sam genome - \ 
| samtools view -F4 -Sb -> $MAPPINGOUT 

 
 
5) Homer for generating bedgraph files (version 4.8.2) 

makeTagDirectory $SAMPLE $MAPPINGOUT 
 
makeUCSCfile $SAMPLE -o auto 

 
 
6) Broad peak calling using MACS2 (version 2.1.1) 

a. Samples: SHAM H3K27ac, SHAM H3K4me3, IRI H3K4me3: 
macs2 callpeak -t $SAMPLE -f BAM -g mm -B --broad \ 
--broad-cutoff 0.1  
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b. Samples: IRI H3K27ac: 
macs2 callpeak -t $SAMPLE -f BAM -g mm -B --broad \ 
--broad-cutoff 0.05  

 
7) Merging peaks of replicates (BEDtools version 2.26.0) 

bedtools intersect -wa -a $REPLICATE_1 -b $REPLICATE_2 
 
 
8) Application of BEDtools (version 2.26.0) to retrieve peaks present in: 

a. SHAM and IRI 
bedtools intersect -wa -a $SHAM_H3K27ac -b $IRI_H3K27ac \ 
> $preliminary-SHAM-confirmed-peaks.bed 

 
b. IRI and SHAM 

bedtools intersect -wa -a $IRI_H3K27ac -b $SHAM_H3K27ac \ 
> $preliminary-IRI-confirmed-peaks.bed 

 
c. merge peaks present in SHAM and IRI 

cat $preliminary-SHAM-confirmed-peaks.bed \ 
$preliminary-IRI-confirmed-peaks.bed \ 
> $SHARED-SHAM-IRI-peaks.bed 

 
d. get only SHAM peaks (IRI decreased) 

bedtools intersect -wa -v -a $SHAM_H3K27ac -b $IRI_H3K27ac \ 
> $only-SHAM-peaks.bed 

 
e. get only IRI peaks (IRI increased) 

bedtools intersect -wa -v -a $IRI_H3K27ac -b $SHAM_H3K27ac \ 
> $only-IRI-peaks.bed 

 
 
9) Categorize peaks as enhancers or promoters 
 Mouse-TSS.bed was created by downloading the mm10 TSS sites from UCSC 

genome browser and as subsequent adding of +/-2500bp to the promoter coordinates to 

define the promoter regions 
bedtools intersect -wa -a $PEAKFILE_STEP8 -b Mouse-TSS.bed | \ 
sort |uniq > $PROMOTERS 
 
bedtools intersect -wa -v -a $PEAKFILE_STEP8 -b Mouse-TSS.bed | \ 
sort |uniq > $ENHANCERS 

 
 
10) Identify promoters with H3K4me3 
 overlap identified promoter elements with H3K4me3 peak calling results 
bedtools intersect -wa -a $PROMOTERS -b $PEAK_CALLING_H3K4me3 
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11) Motif analysis and identification of peaks with underlying motifs 
findMotifsGenome.pl $ENHANCERS mm10 output -len 8,10,12 -nomotif 
 
annotatePeaks.pl $ENHANCERS mm10 -size given -m known1.motif 

 
 
12) Super-enhancer analysis 

python ROSE_main.py -g mm10 -i $ENHANCERS.gff -r $BAM -t 2500 
 
 Overlap super-enhancers from H3K27ac and BRD4 using R with the package dplyr 

 
 
13) Assign enhancers and super-enhancers to genes 
Using GREAT (http://great.stanford.edu/public/html/) with option “Basal plus extension”: plus 
Distal: 50KB, Proximal 5KB; 1KB downstream 
 
 
14) Categorize enhancers as lone enhancers or elements of super-enhancers 

bedtools intersect -wa -a $ENHANCERS -b $SUPER_ENHANCERS > 
$ENHANCERS_WITHIN_SE 
 
bedtools intersect -wa -v a $ENHANCERS -b $SUPER_ENHANCERS > 
$LONE_ENHANCERS 

 
 
15) Peak and super-enhancer coverage was analyzed using Homer 

annotatePeaks.pl $ENHANCERS mm10 -size 5000 -hist 5 \ 
-d $BAM_FILE_1 $BAM_FILE_1  

 
 
RNA-seq analysis 
 
1) Quality control of the samples (version 0.11.6) 

fastqc -o $QCOUT -a adapters.txt $FASTQF  
 
 
2) Trimming of the samples using trimmomatic (version 0.36) 

java -jar trimmomatic.jar \ 
SE \ 
$FASTQF \ 
$FASTQF_TRIMMING \ 
ILLUMINACLIP:TruSeq3-SE.fa:2:30:12 \ 
LEADING:20 \ 
HEADCROP=HEADCROP:15 \ 
TRAILING=TRAILING:20 \ 
SLIDINGWINDOW=SLIDINGWINDOW:4:20 \ 
MINLEN=MINLEN:20 
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3) Quality control of the samples after trimming (version 0.11.6) 
fastqc -o $QCOUT -a adapters.txt $FASTQF_TRIMMING 

 
 
4) Mapping using STAR (STAR version 2.5.3a; samtools version 1.3.1) 

cd $WP2 \ 
 && STAR \ 
 --genomeDir genes-50 \ 
 --sjdbOverhang 50 \ 
 --readFilesIn $INPUT \ 
 --outSAMtype BAM SortedByCoordinate \ 
 --outFilterMultimapNmax 20 \ 
 --outReadsUnmapped Fastx \ 
 --outFileNamePrefix $MAPPING_OUT 
 
samtools sort $MAPPING_OUT -o $MAPPING_OUT_SORT 

 
 
5) HTSeq for getting gene counts (version 0.6.1p1) 

htseq-count -i gene_id -r pos -t exon -f bam -s no 
$MAPPING_OUT_SORT $GTF_FILE 

 
 
6) DESeq2 analysis for differential gene expression 
 DESeq2 was used for differential gene expression 

 
 
 
Integration of ChIP-seq and RNA-seq data 
 
Combine enhancers with RNA-seq data by matching the gene names of both analyses in R 
using the package dplyr. 
 
 
 
Data availability 
 
All sequencing data, raw files as well as processed data (bedGraph and gene counts) are 
available in the Gene Expression Omnibus (GEO) at NCBI with the accession number 
GSE114294. 
 
To review GEO accession GSE114294: 
Go to https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE114294 
Enter token ehmhuyygtfoblyl into the box 



1. Love MI, Huber W, Anders S. Moderated estimation of fold change and dispersion for RNA-seq 
data with DESeq2. Genome Biol 15, 550 (2014). 

 
2. McLean CY, et al. GREAT improves functional interpretation of cis-regulatory regions. Nat 

Biotechnol 28, 495-501 (2010). 

 
3. Heinz S, et al. Simple combinations of lineage-determining transcription factors prime cis-

regulatory elements required for macrophage and B cell identities. Mol Cell 38, 576-589 (2010). 

 
4. Uhlén M, et al. Proteomics. Tissue-based map of the human proteome. Science 347, 1260419 

(2015). 

 

 

SUPPLEMENTARY REFERENCES


	Supplementary-info1
	Analysis-Approach_NCOMMS-19-10971A
	Supplementary Note

