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From linear genome to 3D chromosome folding %
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Genomic coordinates
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Genomic coordinates

Chromosome Conformation Capture method
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The « Topologically Associating Domains » (TADs)
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The « Topologically Associating Domains » (TADs)
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Fluorescent in Situ Hybridization (FISH) using Oligopaints
and 3D-Structured Illumination Microscopy (3D-SIM)
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Fluorescent in Situ Hybridization (FISH) using Oligopaints
and 3D-Structured Illumination Microscopy (3D-SIM)
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3D-SIM super-resolution imaging reveals
chromatin nano-structures
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Dual FISH labeling of the chromatin

gDNA

PC 'J.*"‘ = ,_‘,.:L' T S P — J\ P A "A_ w‘ _,J_'L R "\_, - ,-'l‘--J'v-» e L ""J\J"‘" ""‘."Jl\ e |
H3K4me3 “,‘,-.‘r'\_._-, ] e —‘k.)./"\u_h JVLJ L i A 8 — v ey ] ‘|.-‘_,'& i _i.' L
Single domain probes =~ = mm 000z = - ' -

SMb""Bro be

. ... 12500kb ¢ |5
—_. 13 : eCvEE— i ‘;:
- —— F

\ Single domain probe 12000kb =

oL -

F§ 4«4
One color labeling

11500kb

..,
.,
e,
o,

éf(@(e’é

Local two colors labeling 11000kb il
10500kb ﬁ§

10000kb

e
od T

aX00001
aX00S01
GA000HH
GA00GHH
a3000ctH
Plooset

gowpMeH

seqoid urewop a|bulg



Changes in local chromatin compaction
correspond to changes in chromatin state
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The nature of homologous pairing in Drosophila

Tetraploid S2R+ cells
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Counting nano-compartments in tetraploid vs
diploid cells

Oligopaint target regions
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Resolution of non intermingled homologous TADs
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Resolution of non intermingled sister chromatids
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Correlation between the number of nano-compartments

and the expected number of TADs
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Dynamic 3D organization of TADs within single chromosome copies

Single unpaired unique chromosome copies (3Mb labeling)
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Single-cell analysis of haploid chromosome reveals that
repressed TADs form 3D discrete chromosomal units
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Single-cell analysis of haploid chromosome reveals
consistent TAD-based compartmentalization
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I G H Polymer modeling of the chromatin fiber @

Polymer model of the region of interest
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Polymer modeling recapitulates the TAD-based
chromatin compartmentaliztion
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The relative TAD positioning can explain %
shorter inter versus intra-TAD distances
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Conclusions

Chromatin is organized in a series of discrete nano-compartments

Nano-compartments correspond to repressed TADs, which are
interspersed with decondensed active chromatin

Repressed TADs form structural and physical chromosomal units in
individual cells, with dynamic cis and trans contact events

Szabo et al. Science Advances, 2018



Outlook: understanding TAD dynamics in mammals
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Outlook: understanding TAD dynamics in mammals
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