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Obtaining a high-confidence set of interactions

Studying the role of genome packaging (1) Filter out:
N gene regulaﬂon * Interactions between different chromosomes R
et e e Self-ligation interactions Z::f:m
~ Existing methods for mapping 3D genome interactions: (dist<1200 bp and same strand) Dist>1.2K | diff. strand
=« FISH - limited in throughput and resolution. * Long-range interactions (dist>1Mbp) et CHP peks (<PETS)
» 3C-based methods (including HI-C) - regulatory Percent of sequenced
functional interactions are often obscured among (2) Use the in vivo binding landscape of
many non-functional DNA-DNA interactions. Polll, CBP, and the H3K27ac to prune our set of interactions:
T heacch o
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Peak set: peaks from ChIP-Seq experiments of Polll, H3K27ac and CBP from mice
brain E16.5 (~90,000 peaks)
Retain only iPETs = same-chromosome peak-to-peak interactions.

e ChIA-PET - experimental way of measuring genome-wide DNA-DNA

interaction mediated by protein of interest. Interactions enriched for enhancer'-pr'omo‘l'er'

and promoter-promoter interactions

Distribution of H3K27ac iPETs Distribution of Polll iPETs
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Non chimeric PETs

ChimericPET b
B I I Inter ligation

Self ligation Promoter

Promoter: -2.5 Kb +500 bp w.r.t TSS :
In total, we found in our data ~1,000

Active Enhancer: H3K27ac (and not H3K27me3) promoters which interact (#iPETS>2)
Poised Enhancer: H3K27ac and H3K27me3 with regulatory regions

Silencer: H3K27me3 (and not H3K27ac) (enhancers/silencers)

PET sequencing Restriction digestion Restriction digestion Proximity ligation
(or sonication)

3 Data parsing and mapping

® ChIA-PET of RNA Polll and H3K27ac in mice brain E16.5,
e Goal: Genome-wide identification of regulatory
interactions in the mouse developing forebrain

Most interactions are within TADs (94%)

Distribution of iPET types

Polll - AA & BB H3K27ac - AA & BB
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. . .CGGTACTGGACCATGGCATGACATTGAACCGCAT Aligning and Polll - AB IR >
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TACTGCAACTTGGTGTAATGCTAAGGCCCGTAGCAT reads | 2
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Searchin
. .CGGTACTGGACCATGGCATGACGTTGAACCACATTACGATTCCGGGCATCGTA for link erg
Half #1 |<- Linker ->| Half #2

and splitting
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*  Mapping: | x:::::;r Reporter Gene
Remove reads with more

BB BB than 10 alignments. From B

Number of sequenced pairs 25TV 241M best alignments, choose ||| el ||| ][ [ ebbet] ]| ] ] b T g | T8 || | bbb T || el V=
Number of overlapping pairs (220bp) 192M (75%) 206M (80%) pair on same chr / min dist oar E 1 - &) | zebrafish
Mapped (up to 10 places) 21M | 20M | 136M | 97M | 9.1M | 3.9M B — fertilized eggs

Input: 498 million 150bp paired-end reads.

1 Injection into

Forebrain

e Comparison to standard Mmel (20bp long) ChlA-PET e T s MM el <hancer

near FOXG1
Distribution of “half” lengths Percent of reads uniguely mapped
| | 45%
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