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Supplementary text S1. Data analysis - programs and commands used for analysis of
ChIP-seq, RNA-seq and genome sequencing data.

1. ChIP-sequencing
Quality filtering
FASTX Toolkit - version 0.0.14 (http://hannonlab.cshl.edu/fastx_toolkit/)

removal of remaining adapter sequences (if necessary)
fastx_clipper -C -M 40 -a adapter_sequence -v -i input.fastq -o output.fastq

trim low quality bases (-f6 for 50 nt reads, -f8 for 150 nt reads samples)
fastx_trimmer -Q33 -f6/8 -v -i input.fastq -o output.fastq

remove low quality reads

fastq_quality _filter -Q33 -v -q 20 -p 80 -i input.fastq -o output.fastq
Mapping

bowtie2 version 2.1.0 [1]

bowtie2 -p 6 -x reference_genome -U quality_filtered_input.fastq -S output.sam

Converting to bam files and sorting
Samtools version 1.5 [2]

samtools view -@ 6 -Sb input.sam > output.bam
samtools sort -@ 6 input.bam > output_sorted.bam
samtools index input_sorted.bam

Visualization of data
deeptools version 2.5.3 [3]

data is normalized to 1x coverage
bamCoverage --bam input_sorted.bam -o output.bw -p 6 -normalizeTo1x 39686251
--ignoreForNormalization chr_18 --binSize 10 --extendReads 150



Peak calling
Homer version 4.9 [4]

makeTagDirectory name_tag_directory -mapq 1 input.sam

H3K4me?2
findPeaks name_tag_directory -style histone -region -size 1000 -minDist 500 -C 0 > output_peaks.txt

H3K9me3 and H3K27me3
findPeaks name_tag_directory -style histone -region -size 2000 -minDist 2000 -C 0 > output_peaks.txt

convert .txt to .bed
pos2Zbed.pl input_peaks.txt > output_peaks.bed

ChIP peak analysis
bedtools version 2.25.0 [5]

merge peaks of replicates, output is overlapping regions
bedtools intersect -a input_replicatel_peaks.bed -b input_replicateZ_peaks.bed >
output_peaks_intersect.bed

compute genome coverage of identified peaks
bedtools genomecov -i input_peaks_intersect.bed -g reference.genome >
output_intersect_ genomecoverage.txt

annotate overlap of peaks with genes or transposable elements
bedtools annotate -i genes/TEs.bed -files input_peaks_intersect.bed > input_peaks_intersect
_overlap_genes/TEs.txt



2. RNA-sequencing
Quality Filtering
Trimmomatic version 0.33 [6]

keep only 150bp reads
java -jar trimmomatic-0.33.jar SE -phred33 input.fastq output.fastq MINLEN:150

trim low quality bases
java -jar trimmomatic-0.33.jar SE -phred33 input.fastq output.fastq HEADCROP:15
FASTX Toolkit version 0.0.14 (http://hannonlab.cshl.edu/fastx_toolkit/)
fastq_quality _filter -Q33 -v -q 20 -p 80 -i input.fastq -o output.fastq
fastq_masker -q 20 -r N -v -Q33 -i input.fastq -o output.fastq

Mapping

hisat2 (version 2.0.3-beta) [7]

dataset is reverse-stranded, maximum intron length is set to 1500 bp

hisat2 -p8 --rna-strandness R --max-intronlen 1500 -x reference_genome -U input_masked.fastq -S
output.sam

Converting to bam files and sorting

Samtools version 1.5 [2]

samtools view -@ 6 -Sb input.sam > output.bam
samtools sort -@ 6 input.bam > output_sorted.bam
samtools index input_sorted.bam

Count reads on features
htseq version 0.6.0 [8]

count reads on genes using the sorted bam files
htseq-count -f bam -m union -type=gene --idattr=Name --stranded=reverse input_sorted.bam
reference.gff > output.txt



Calculate RPKM values

cuffdiff version 2.1.1 [9]

cuffdiff -p 6 -L cond1,cond2,cond3,cond4 --library-norm-method geometric --dispersion-method per-
condition reference.gff

cond1_rep1_sorted.bam,cond1_rep2_sorted.bam

cond2_rep1_sorted.bam,condZ_rep2_sorted.bam

cond3_rep1_sorted.bam,cond3_rep2_sorted.bam

cond4_rep1_sorted.bam,cond4_rep2_sorted.bam

3. Genome sequencing

Quality Filtering

Trimmomatic (version 0.36) [6]

java -jar trimmomatic-0.36.jar PE -threads 8 -phred33 input_R1.fastq.gz input_RZ2.fastq.gz
output_R1_paired.fastq output_R1_unpaired.fastq output_R2_paired.fastq output_R2_unpaired.fastq
HEADCROP:5 CROP:145 LEADING:3 TRAILING:3 SLIDINGWINDOW:4:15 MINLEN:50

Mapping

bowtie2 version 2.1.0 [1]

bowtie2 -p 8 -x reference_genome -1 input_R1_paired.fastq -2 input_R2_paired.fastq -S output.sam
Converting to bam files and sorting

samtools version 1.5 [2]

samtools view -@ 6 -Sb input.sam > output.bam
samtools sort -@ 6 input.bam > output_sorted.bam
samtools index input_sorted.bam

Visualization of data
deeptools version 2.5.3 [3]

data is normalized to 1x coverage
bamCoverage --bam input_sorted.bam -o output.bw --binSize 10 --normalizeTo1x 39686251



Detecting structural variation

speedseq version 0.1.2 [10]

speedseq align -t 6 -R "@RG\tID:id\tSM:sample\tLB:lib" \
reference_genome.fasta \

input_R1_paired.fastq \
input_R2_paired.fastq

lumpy version 0.2.13 [11]

Iumpyexpress -B speedseq_output_paired.fastq.bam -S speedseq_output_paired.fastq.splitters.bam -D
speedseq_output_paired.fastq.discordants.bam -o output_lumpy.vcf
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