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Abstract

XPOMATUH - 3T0 AHK-OEAKOBbIM KOMIMAEKC.
YKAQAKQO XPOMATMHA B AOMEHbI CBA3AHA C
PEryAILMEN DKCMNpeCccumm [€HOB.
POPMMPOOBAHME AOMEHOB MPOUCXOAMT B
PDOHHEM 3MOpMOoreHese, HO AMHAMUKO
3TOro NMPoUecca MOAO M3yYEHA. B HaALLuen
PAOOTE Mbl MU3YYOAU M3IMEHEHME YKAOAKM
XPOMOTMHA MO  YETbIPEM  BPEMEHHbBIM
TOYKAM B POHHEM  OMOPUMOHOABHOM
PA3BUTMM MYXM Drosophila melanogaster.

Questions

e Do different domains have different folding patterns during embryogenesise

e Do domains with similar dynamics co-localize?

e For domains of different classes:
o Does the gene functional enrichment differe
o Does the activity of transcription factors differ at TAD boundaries and within TADs?
o Is there any difference in chromatin colors annotatione

Methods

e Pre-processing: TAD calling (Armatus from the lavaburst Python package), domain
score and insulation score calculations

Clustering

Gene ontology enrichment analysis, functional annotations

Distribution of genes and transcription factor binding sites as related to TAD profiles
Statistics: the Fisher test, the Chi-squared test

Hilbert curves

ncl2

[Hug et al 2018]

Chromatin is a DNA-protein complex. Folding of chromatin into
domains (TADs) has been linked to the regulation of gene expression.
Formation of domains occurs in early embryogenesis, but the
dynamics of this process is poorly understood. Here, we have analysed
the patterns of chromatin domains formation over four time points
during early embryonic development of Drosophila melanogaster.

Resulis

Figure 1. General information on domain classes. (A) Domains clustered by their folding
patterns. (B) Fragment of Hi-C map with several domains colored by class. (C) Gene
density, lengths and number of genes in domains from different classes.

Figure 3. Distribution of genes and transcription factor binding sites as related to TAD
profiles. (A) Housekeeping and non-housekeeping genes; (B) Ubiquitous transcription
factors; (C) Tissue-specific tfranscription factors.
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Figure 2. Functional annotations of domain classes. (A) Gene ontology enrichment of
classes 1-3. (B) Expression levels of genes at TAD boundaries (less than 10 kB to the
boundary) and within TADs. (C) Distribution of chromatin colors in domains of different
classes at domain boundaries and within domains.
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Figure 4. Co-localization of domains of different classes. (A) Confingency matrix of domain
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Class 5

TADs form distinct clusters by their folding patterns during embryogenesis
Genes in domains of different classes have different functional enrichment
Domains of different classes have different chromatin color enrichments.
Transcription factors behave similarly on domain boundaries, though there are
differences in the binding profiles within domains
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