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The chromatin organization of ribosomal genes, 
which encode essential 25S, 18S and 5�8S ribo-
somal RNA, remains unresolved to this day in 
many biological models� Hundreds of rDNA 
copies exist in the genome in a mostly tandem, 
head-to-tail arrangement� Nucleoli, the main 
transcription factories of the cell, are known to 
assemble around actively transcribed rDNA 
copies� Evidence from electron microscopy stud-
ies shows a subset of actively transcribed genes 
which appear mostly nucleosome-free [1], but 
this represents only a small fraction of rDNA 
units� Our understanding of the epigenetic state 
of the remaining copies is still incomplete [2]� 
Our main goal was to identify individual rDNA 
chromatin fibers and probe their chromatin struc-
ture. Methods We prepared chromatin fibers 
from the plant model Arabidopsis thaliana in 
combination with immunofluorescence and 
FISH detection of histone marks in rDNA loci� 
Results We show the presence of histones and 
histone modifications in rDNA clusters, even in 
plants with a reduced number of rDNA copies 
[3]� This indicates that a subset of rDNA copies 
exists in a poised state for transcription, marked 
by the presence of H3K4me3 and H3K27me3 
modifications. Furthermore, these histone mod-
ifications are found intermingling or colocalizing 
on individual chromatin fibers in plants, rein-
forcing the notion that as opposed to mamma-
lian models, H3K27me3 is not a marker of 
compact heterochromatin in plants� Conclusions: 
Microscopy of chromatin fibers has been used 
previously to study the structure of centromeres� 
We show that it is possible to adapt this strategy 
to study the epigenetic structure of rDNA� Once 

optimized, this method can be used to study 
repetitive genomic regions, telomeres and satel-
lites included, and fill the gaps in knowledge in 
genomic regions hard to analyze by ChIP-seq� 
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Mantle cell lymphoma (MCL) is an aggressive 
B-cell non-Hodgkin lymphoma characterized 
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by poor prognosis and survival rate� Its genetic 
hallmark is the translocation t(11;14) which 
leads to the overexpression of cyclin D1 
(CCND1) gene which becomes juxtaposed to 
the immunoglobulin heavy chain (IGH) gene 
on the newly formed der14 chromosome� This 
recurrent feature is however not sufficient to 
promote the development of the disease as ex-
pression of CCND1 under different known IgH 
enhancers in transgenic mice is not sufficient 
for tumor development� Additional alterations 
are necessary to develop a malignant phenotype� 
When a translocation occurs, it can induce over-
all nuclear reorganization, epigenetic changes 
and altered gene expression that may contribute 
to oncogenesis� Here we investigated changes 
in nuclear positioning of gene loci and their 
transcription after the t(11;14) focusing our at-
tention on the events occurring on the der11 
chromosome� Methods� 3D-immunoFISH and 
image analysis software were used to analyze 
gene loci position in nuclear space� To analyze 
changes of transcriptional level of genes lo-
cated on the der11, quantitative RT-PCR, bio-
informatic analysis and data mining were per-
formed� ChIP was carried out to analyze spe-
cific interactions between nucleolin and the 
genome in MCL� Results� We demonstrated that 
the expression of many genes located close to 
the translocation breakpoint was deregulated in 
MCL compared to other lymphomas and to 
B-cells from healthy donors� Most of these 
genes were located on the der11 after the 
t(11;14)� We found that the der11 is relocated 
in close proximity to the nucleolus� Here the 
nucleolin, that is part of the transcriptional fac-
tor LR-1 can deregulate gene expression by 
direct binding to promoters� We found that the 
LR-1 consensus sequence and the nucleolin 

binding sites are significantly enriched in the 
regions covered by the deregulated genes com-
pared to the rest of chromosme11 and to cells 
without the t(11;14). Conclusions. We identified 
new epigenetic events that contribute to MCL 
development following t(11;14)�
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Histone deacetylase inhibitors (HDACi) sup-
press the growth of tumor cells due to the induc-
tion of cell cycle arrest, senescence or apoptosis 
(1-2)� There are a few data concerning the reduc-
tion of DNA repair capability by HDACi in 
tumor cells (3-4)� Previously we established that 
HDACi-induced G1/S cell cycle arrest of 
E1A+Ras-transformed mouse embryonic fibro-
blasts was accompanied with an accumulation 
of the marker of damaged DNA - γH2AX foci 
(5)� Among all DNA damages, the double-strand 
breaks (DSB) are the most crucial for a cell� 
Since non-homologous end joining (NHEJ) is a 
principal repair mechanism of DSB whatever of 
the cell cycle phase, we focused our research on 
this repair mechanism� The aim of this study is 
to compare the DNA repair efficiency in trans-
formed and normal cells after HDACi treatment� 




