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Genome Organization
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FRET resolutfion in the range of the nucleosome
array
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FRET resolutfion in the range of the nucleosomal
compaction




Nucleosome-nucleosome interactions contribute to

the FRET readout
FRET (%) map

Il Localisation & Quantification of
chromatin domains compaction in
living cells
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B Chromatin domain compaction is
controlled by histone modifications

Lleres et al. JCB. 2009



Maintenance of chromatin domains along mitosis
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Measuring chromatin compaction in an organism



Caenorhabditis elegans as an organism model

embryos

Hermaphrodites c. elegans 2FPs-H2B

Compact genome (6 chr)
Transparent

High degree of conservation
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FLIM-FRET measurements in C.elegans gonads
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C.elegans GFP-H2B

C.elegans 2FPs-H2B

Highest chromatin compaction in meiosis
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strains: GFP-H2B 2FPs-H2B

Pachytene cells n: 195 327
Gonads n: 7 10

Lieres D, Bailly A et al. Cell
reports. 2017



Distinct chromatin domain structures in pachytene-stage
chromosomes
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Ongoing work: Modeling Chromatin domain structures
IN pachytene-stage chromosomes

FRET efficiency (%)

- Low FRET interactions

Coarse grained

- High FRET interactions
» modeling

- Fraction of donor
interacting with acceptor

Ir:.vi"f ]
o) ,_; g ,nﬁ%"‘:/ | 9.’4
\;@ﬁ 7 \{77 :4 &Y r; ‘JI:\:S‘J:\ " ’»?\;}r\j ; " h)
7 g
Dense loops
Open loops

Intermingling interactions



What do these compaction states correspond o ¢

How are they controlled ¢



HP1 homolog is essential for heterochromatin compaction
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Silenced repeated sequences acquired structurally
compacted chromatin controlled by HP1
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Structural regulators of chromosomes:
Condensin complexes
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Adapted from Strome S et al. CSHLP. 2014.



Condensin complexes differentially regulate compaction

FRET efficiency (%)
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Condensin |

Condensin |l

Relationship between Condensin complexes and
lampbrush meiotic architecture
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@ HPL-2

Summary
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Conclusions

Meiotic chromosomes in living C. elegans display heterogeneous

chromatin domain structures

Heterochromatin architecture revealed a highly compacted

nanoscale organisation in vivo controlled by HP1

Tandem repeat-enriched ectopic chromosomes acquire

heterochromatic structure

Condensin | and |l show differential effects on chromosome

structure
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