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Arabidopsis thaliana, a powerful model 
Small genome with 5 pairs of chromosomes and well-defined 
chromocentres 
 
Epigenomes, transcriptomes… 
 
 
 
 
 
 
 
 
 
 
Large genetic resources: collections of knock out 
 
Imaging tools to study compartments at different scales from gene to 
chromosome territory in 3D 
 

http://epigenomics.mcdb.ucla.edu/LHP1/index.html	
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WOX5, and BBM were upregulated in the mutants. All of these
transcripts were detected in Atbmi1a-1/Atbmi1b cotyledons,
indicating their ectopic expression (Figure 3B). The spatial
expression patterns of the GUS reporters pSTM:GUS, pWUS:
GUS, and pFUS3:GUS in Atbmi1a-1/Atbmi1b mutants re-
vealed a widespread misexpression of FUS3 and STM and
a dot-like expression pattern of WUS in 20 DAG Atbmi1a-1/
Atbmi1b cotyledons (see Figure S3). These data indicate that
the AtBMI1A/B proteins are involved in controlling the expres-
sion of embryonic and stem cell regulators, overlapping with
PRC2 function. Conversely, AG transcript was not detected
either inAtbmi1a-1/Atbmi1bmutants orWT seedlings (Figures
3A and 3B). Strikingly, the PRC1 RING-finger homologs
AtRING1A and AtRING1B, which together with the putative
PRC1 component LIKE-HETEROCHROMATIN PROTEIN1
(LHP1) and CLF participate in the repression of the KNOX
genes, are also not involved in AG repression [11], suggesting

that neither the AtBMI1 proteins nor the AtRING proteins
regulate AG.

Levels of H3K27me3 at PRC2 Targets Are Not Altered
in Atbmi1a-1/Atbmi1b Mutants
According to the phenotypic similarities between Atbmi1a-1/
Atbmi1b and clf/swn or emf2/vrn2 mutants and the genetic
interaction among AtBMI1A/B and EMF2 (see Figure S3), it
might be possible that the AtBMI1A/B proteins are required
for H3K27 trimethylation; alternatively, they might participate
in the activation of PRC2 components like PKL, which has
been recently shown to directly activate PcG proteins and
PcG targets [12]. Accordingly, the levels of H3K27me3 at PRC2
targets in Atbmi1a-1/Atbmi1b mutants should be decreased.
Therefore, we investigated the levels of H3K27me3 at STM,
FUS3, and AG in the Atbmi1a-1/Atbmi1b mutants (Figure 3C).
As expected, we found reduced levels of H3K27me3 at STM,

Figure 2. Loss of Cell Identity in Atbmi1a-1/Atbmi1b Mutants

(A–D) Twelve-day-old WT seedling (A) and Atbmi1a-1/Atbmi1b weak mutants displaying the characteristic twisted-leaf phenotype (B–D).
(E–G) Atbmi1a-1/Atbmi1b mutants 20 DAG with embryo-like structures (arrows) arising from cotyledon blades (E), cotyledon petiole (F and H), or shoot
apex (G).
(I and J) Strong and intermediate Atbmi1a-1/Atbmi1b mutants 27 DAG developed into an undifferentiated mass of callus-like tissue.
(K) Detail of an Atbmi1a-1/Atbmi1b mutant 27 DAG showing root hairs (arrow) coming from the mass of callus-like tissue.
(L and M) Atbmi1a-1/Atbmi1b mutants 27 DAG showing pkl-like primary root.
(N and O) Detail of WT (N) and pkl-like (O) root tips.
(P and Q) Longitudinal section of WT (P) and Atbmi1a-1/Atbmi1b (Q) root tip 30 DAG.
(R–T) Fat red staining of 15 DAG WT (R) and 30 DAG Atbmi1a-1/Atbmi1b mutant (S and T).
Scale bars represent 2 mm, except for root longitudinal sections, where they represent 50 mm. See also Figure S2.

AtBMI1A and B Allow Plant Cells to Differentiate
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Relations between nucleus organization and 
gene expression? 

 
Rules governing structure/function in nucleus? 
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3D FISH protocols 

Confocal microscopy 
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Tessadori et al J Cell Science 2007 

Dynamic chromocentres during 
cell de/redifferentiation 

45S rDNA !~ 3 Mb!
180 pb !~ 1 Mb!
5S rDNA !100-300 kb!
Interspersed repeats!
!low copy!
!high copy!

Leaf                            Protoplast                          Cultured Cells 

Leaf Cell 48h Protoplast Cell 120h 

• 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 

II. Nuclear Architecture 



A non random distribution of chromocentres with 
 a repulsion tendency in eukaryotes? 

In animal systems 
INRA- AgroBI program 

II. Nuclear Architecture 

Andrey et al (2010) PLos Comput Biol 



 
• 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 
 

Under progress… 
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