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Learning outcomes

- What is overlapMatrix?
- Why do we need it?
How to make it?




Multi-omics data snapshot

seqnames start end strand Symbol distanceTSS Groupl Group2

chrl 1 70 + Genel 5000 11 21
chril 100 400 - Genel 5000 10 100
ATAC-Seq chrl 200 290 +  Gene3 2000 200 1000
C h I P _ S e q chr2 300 500 - Gene4 3000 400 1300
chr2 20 100 + Gene5 20000 20 120
chr3 40 200 - Gene6 40000 540 40
chr4 15 150 - Gene7 150 1500 15

Gene Transcript seqnames start end Groupl Group2

Genel Transcriptl chrl 1 1000 100 0

Genel Transcript2 chrl 100 12000 0 110

Gene3 Transcriptl chrl 200 500 70 1000
RNA-Seq Gene4 Transcriptl chr2 300 900 400 30

Gene5 Transcriptl chr2 20 2000 20
Gene6 Transcriptl chr3 40 4000 1
Gene7 Transcriptl chr4 15 150 0




Differential analysis results

Assay Analysis
ATAC  Differential Accessibility
ChlP Differential Enrichment

RNA Differential Expression

Output
Statistically significant Peaks
Statistically significant Peaks

Statistically significant Genes




|dentify the starting point

1. RNA-seq
2. ChlP-seq

3. ATAC-seqg




ATAC-seq as a starting point

seqnames start end strand Symbol distanceTSS Groupl Group2

chrl 1 70 + Genel 5000 11 21
Ta r et chrl 100 400 - Genel 5000 10 100
g chrl 200 290 + Gene3 2000 200 1000
chr2 300 500 - Gene4 3000 400 1300
seqnames start end strand chr2 20 100 +  Gene5 20000 20 120
chri 1 70 + chr3 40 200 - Geneé6 40000 540 40
chr4 15 150 - Gene7 150 1500 15
chril 100 400 -
chri 200 290 + Gene Transcript seqnames start end Groupl Group2
h Genel Transcriptl chrl 1 1000 100 0
chr2 300 500 ) Genel Transcript2 chrl 100 12000 0 110
chr2 20 100 + Gene3 Transcriptl  chrl 200 500 70 1000
chr3 40 200 - Gene4 Transcriptl chr2 300 900 400 30

Gene5 Transcriptl chr2 20 2000 20
Gene6 Transcriptl chr3 40 4000 1
Gene7 Transcriptl chr4 15 150 0

chr4 15 150 -




Pipeline for overlapMatrix

ATAC peaks
GRanges

logFC & FDR

overlapMatrix




Pipeline for overlapMatrix

ATAC peaks ChlIP peaks
{ GRanges } { GRanges J {Genes GRangesJ

logFC & FDR

logFC & FDR logFC & FDR

overlapMatrix

Keeping all regions from ATAC-seq




EnrichedHeatmap from overlapMatrix

overlapMatrix

L Mid of regions J

}

normalizedMatrix

}

{(Enriched)HeatmapJ




Exercise 4




Thank you
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