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We have recently proposed a model for a functionally defined nuclear
organization based on two co-aligned three-dimensional networks: an active and
an inactive nuclear compartment (ANC and INC) (Cremer et al., 2015. FEBS
Letters 589, 2931-2943). Experimental evidence for this model shows that
chromosome territories (CTs) are built up from chromatin domain clusters
(CDCs), which form still higher networks pervading the nuclear space. Whereas
the compacted chromatin core of CDCs, called the INC, is enriched in repressive
histone marks, a peripheral peripheral layer of low density chromatin, called the
perichromatin region (PR) is enriched in epigenetic marks for transcriptionally
competent chromatin and represents the nuclear domain, where transcription,
splicing, chromatin replication and DNA repair occur. The PR lines a contiguous
channel system, the interchromatin compartment (IC), which starts at nuclear
pores, permeates the nuclear space between the higher order chromatin network
and serves a role in nuclear import and export functions. The IC carries nuclear
bodies and splicing speckles and interacts with the PR. Accordingly, the PR
together with the IC is called the ANC. In line with the ANC-INC model we
demonstrate that active regulatory sequences are exposed at the outer periphery
of CDCs with loops penetrating into the IC. By contrast, inactive regulatory
sequences are more embedded within the interior of CDCs, although still
excluded from the most compact core.
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