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Three main layers in control of genome expression

Chromosome territories
Pecinka et al Chromosoma 2004

Nuclear architecture
Final context

Nuclear globules by Hi-C
Lieberman et al Science 2009

Linear DNA code



Three main layers in control of genome expression
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Arabidopsis thaliana, a powerful model

Small genome with 5 pairs of chromosomes and well-defined
chromocentres

Epigenomes, transcriptomes...

e ] 5] UGN 0 S O G (R AL, s s s
Noronuseosones: Rato Frag Len (ompy, from pame-ends Smooad Lneg, Unkstrand Dere, to 1 limm Thooey

N, Deve
FOKAr ) TMashM Mrione HIXA Maromettylaton 9 MO < TheMlaz VN .
| i A L. L ). MMy Histone marks
KK TMacHIM t ‘~ e HIK4 Dimatyiaton 1o H) > TileNap U
‘ AA.,.J - - | A lm. L4 o T d A lll l‘iu
i i l Rl | LA A
— - Z-Scorex 2l NerblaGen Log Ration Halone MIKI Dimethytation 2 M via NNsae Dgeaton
MOKSraMD 2L ToM) bl
N . T : »_taren m -
HAKET Mo Hsong K3 Lysnd K27 Trinetnd a8 on Origaal Ursgue HWN EFrap
M. i+t ¥ L Il LHP1
P! DamiD HVW
L1 DanD MMM ‘ l X L“lll ‘ L

http://epigenomics.mcdb .uclaiedu/LAHPl/adex.html

Large genetic resources: collections of knock out

Imaging tools to study compartments at different scales from gene to
chromosome territory in 3D

Fransz et al 2002 Pecinka et al 2004



. Chromatin contexts

A PRC1-like complex in plants

Gaudin et al 2001
Xu et Shen 2008
Bratzel et al 2010

Genome-wide LHP1 chromatin profiling by DamID

Chromosome 1; 2,520,000 to 2,668,000
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. Chromatin contexts

What kind of function?
Which mechanism?
A LIF2 What are the LIF2 RNA cofactors?

RNA

S Maintenance
B of cell identity

LHP1

< & RN Flowering time
complex =[P
Latrasse et al 2011 PLosOne PRC1
? >
Under progress
Chromatin & RNA e ®qe
iIimmunoprecipitation - ¢
(ChiIP-seq, RIP-seq)...
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Modeling

functional
rganization of
e cell nucleus

in Arabidopsis

Il. Nuclear Architecture

Relations between nucleus organization and
gene expression?

Rules governing structure/function in nucleus?

Dynamique de la chromatine
IJPB Versailles

3D FISH protocols
Confocal microscopy

Modélisation et
Imagerie numérique
IJPB Versailles

Image processing
Spatial statistics
Modelisation




Il. Nuclear Architecture

Heterochromatin compartment
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Fransz et al 2002




Il. Nuclear Architecture

Dynamic chromocentres during
cell de/redifferentiation

« Large-scale chromatin reorganization during nuclear reprogramming in
Arabidopsis

» Loss of cohesion of chromocentres during dedifferentiation

* Dispersion of tandem repeats and pericentromeric regions

» Reversibility

« Kinetic of reassociation suggests a hierarchical structuration of chromocentres

Tessadori et al J Cell Science 2007

— 45S rDNA ~ 3 Mb
— 180 pb ~1Mb
_ — 5S rDNA  100-300 kb
Protoplast Cell 48h Cell 120h Interspersed repeats
— low copy
high copy

Leaf Protoplast Cultured Cells



Il. Nuclear Architecture

A non random distribution of chromocentres with
a repulsion tendency in eukaryotes?
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Andrey et al (2010) PLos Comput Biol

In animal systems
INRA- AgroBI program



Under progress...
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* Better description and modeling of plant nuclear
organization
different compartments (nucleole, nuclear envelope...)
various cell types

* Understand the mechanism underlying the chromocentre
repulsion

* Identify genetic determinants of nuclear organization

 Evaluate the implication of nuclear organization in the
control of gene expression
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