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Epigenetic information controls gene expression
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Three epigenetic stories in CLL
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Story 1: DNA methylation

Insights into cellular origin and clinical behavior

Story 2: Chromatin marks

Alterations in the chromatin landscape

Story 3: 3D stucture

Broad changes in 3D folding



DNA methylation profiling: 3 epigenetic subgroups

Epigenomic analysis detects widespread gene-body DNA
hypomethylation in chronic lymphocytic leukemia
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Validation of the 3 clinico-biological subgroups of CLL

Queiros et al., Leukemia 2015
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Cell of origin imprints and epigenetic evolution
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Mitotic age of the cell

Yang et al Gename Biology (2016) 17:205
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Correlation of an epigenetic mitotic clock

with cancer risk
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Cell divisions
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DNA methylation changes in repressed regions represent
the proliferative history of a cell
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DNA methylation loss in late-replicating domains
is linked to mitotic cell division
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Mitotic history score in normal and neoplastic B cells
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Duran-Ferrer et al., in preparation



Mitotic history in the 3 MBL/CLL subgroups
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Mitotic history in the 3 MBL/CLL subgroups
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Cell of origin, mitotic history and clinical behavior
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Reference epigenomes of CLL: experimental design
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The different layers of a reference epigenome
separate CLL from normal B cells
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Normal B cell subpopulation

Normal B cell subpopulation
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Integrative analysis of histone modifications
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H3K27ac
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Active chromatin landscape in 107 CLLs
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Differential chromatin accessibility in mCLL and uCLL
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Differential chromatin accessibility in mCLL and uCLL
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Experimental design: 1D, 2D and 3D CLL genomes
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Geneexp. Atac-seq H3K4mel Insitu HiC

Classifying the genome in 3D compartments
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Unsupervised view of 3D genomes
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3D genome dynamics in normal B cells and CLL
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during B-cell differentiation
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A block of 2 Mb in chr5 becomes inactive in CLL
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Conclusions

* DNA methylation imprints of normal B-cell differentiation are
useful to determine the cellular origin and clinical behavior CLL.

* The proliferative history of CLLs at diagnosis is a strong
independent prognostic factor within each CLL subgroup.

* The regulatory chromatin landscape is extensively altered in CLL
and seems to be mediated by few TF families.

* CLL shows an altered 3D genome structure and DNA blocks
changing their level of 3D interactions contain genes related to
disease pathogenesis.
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