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Which proteins shape chromatin architecture?
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Why cohesin and CTCF?

« Cohesin and CTCF colocalize and interact functionally

* Very abundant in mammalian genomes

« Both implicated in long-range interactions

« Cohesin/CTCEF sites enrich at boundaries between topological domains



Hi-C after cohesin or CTCF depletion
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Hi-C after cohesin or CTCF depletion
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Cohesin cleavage increases distances at the HOXD domain
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CTCF and cohesin contribute differently to TADs
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Selective Chromosome Interaction Capture (T2C)

T2C is a novel selective high-resolution high-throughput chromosome interaction capture,
in which the relation between, region size, resolution, interaction frequency range, and

sequencing depth can be designed towards the goal of the experiment.
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Fine Structure of Loop Aggregates/Rosettes

Depending on the resolution, the loops within a domain an their arrangement in loop aggregates/
rosettes can be shown as well as the details of how the loops are organized at their base as well as
their aggregated rosette core: parallel loop fibres exist at the loop base with ~6kbp and these form
the core.




Simulated Interaction Maps

Simulated spatial distance maps as well as simulated interaction maps result in the representation
of every parameter variation, and also exhibit the fine-structure describing the loop base as well as
rosette core. Thus from the quasi-fibre to the entire chromosome the architecture can be understood
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Simulated Interaction Maps
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Variation of a Consensus Architecture Scheme

The difference between different cell types, functional states or even species is minor despite
depending on the region. From this, the chromatin fibre conformation, loop position, and their
association into loop aggregates/ rosettes can be derived, simulated by polymer models and finally
visualized.
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Variation of a Consensus Architecture Scheme

The difference between different cell types, functional states or even species is minor despite
depending on the region. From this, the chromatin fibre conformation, loop position, and their
association into loop aggregates/ rosettes can be derived, simulated by polymer models and finally
visualized.
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Scaling Analysis
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Cohesin-Dependent Chromatin Structure at a Close View
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Abstract

The cohesin complex is an important factor for the three-dimensional organization of chromatin. Hi-C studies
have shown that chromatin loops cluster together into topological domains. Recently, we and others have used
Hi-C to show how topological domains and subdomains change when the cohesin complex is depleted. Our
study showed that topological domains are altered after cohesin depletion but not disrupted. However, the
current resolution of Hi-C (40kb) is not sufficient to yield information about the inside of TADs, for instance
which long range contacts are affected in particular and which regions remain unaffected, are only interactions
involving cohesin sites affected and how does the chromatin fibre rearrange without cohesin. To address these
question we have studied a 2.1 Mb region on the human chromosome 11 using our novel T2C technique which
allows to generate a Hi-C type dataset at restriction fragment resolution (2-6 kb). Our selected region contains
two topological domains and two imprinted gene clusters, H19/IGF2 and KCNQI/KCNQIOTI1. We have
generated T2C maps for two different cell types, a breast endothelial cell line and HEK293T cells, and also for
cells where the cohesin complex was destroyed in interphase by proteolytic cleavage of its RAD21 subunit. We
will present our results addressing the aforementioned questions. Further we have also reinvestigated previously
published data concerning the interactions and potential co-regulation between the imprinted gene clusters and
their imprinted control regions.
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