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Natural Born Clones: Genotype vs Phenotype 

 



Llinàs-Arias and Esteller, Open Biology 2017 by The Royal Society 

Epigenetic  Setting: DNA Methylation and Histone Modifications 



Dedifferentiation Differentiation Transdifferentiation 

Stem Cell 

Differentiated Cells 

Epigenetic Roads to Cell and Tissue Identity 

Berdasco et al.,  

Am J Pathol 2012 
Barrero et al.,  

Stem Cells 2012 

Bueno-Costa et al., 

Leukemia 2019 



Examples of Transdifferentiation in Human Cancer 



Human Leukemia Transdifferentiation Model (BLaER1) 

Cell Stem Cell, 2009 
Cell Reports, 2013 

Leukemic 
Pre-B Cell 

(Lymphoid) 

Macrophage-like 
(Myeloid) 

Estradiol + IL-3 + M-CSF 
(10 nM each) 

7 days 

CEBPA 

Viral Transduction 

ER 



B-cell Leukemia Transdifferentiation to Macrophage Involves  

Reconfiguration of DNA Methylation for Long-Range Regulation 

Bueno-Costa et al., Leukemia 2019 





DNMT3A mutations mediate the epigenetic reactivation of  
the leukemogenic factor MEIS1 in acute myeloid leukemia 



Esteller, New England Journal of Medicine, 2008 



Extraordinary Cancer Epigenomics: Outside the Classical Coding and Promoter Box 



Validation of a DNA methylation microarray for 850,000 CpG sites  

of the human genome enriched in enhancer sequences 



Vizoso et al., Nature Medicine 2015 

Epigenetic Reactivation of an Isoform of the Rab GTPase Activating  

Protein TBC1D16  in Human Metastases 



Epigenomic Analysis Detects Aberrant Super-Enhancer  

DNA Methylation in Human Cancer  

Heyn et al., Genome Biology 2016 



Vidal et al., Oncogene 2017 

A DNA Methylation Map of Human Cancer at Single Base-Pair Resolution: A View of Distal Events 



Cancer-Specific DNA Methylation Silencing of ncRNAS  

Esteller, Nature Reviews Genetics 2011 



TP53TG1 methylation in gastrointestinal tumors in associated with poor outcome 



PharmacoEpigenetics 





Human colon cancer cell lines sensitive vs resistant 



With Clinical Significance 



Data Mining 

http://www.google.es/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj_ovDO3u3LAhWGbRQKHUAhDt4QjRwIBw&url=http://www.invensis.net/blog/data-processing/12-data-mining-tools-techniques&psig=AFQjCNGXmAg2TRz86N85UoXq9HYOStzfZQ&ust=1459610308878537


NCI60 Hypermethylation-Associated Silencing of the  

Putative DNA/RNA Helicase SLFN11 and Resistance to Platinum Drugs 



The NCI-60 DNA Methylome and its Integration into CellMiner 



A Landscape of Pharmacogenomic Interactions in Cancer 

Iorio et al., Cell 2016 



Real Life 





Epigenetic Heterogeneity in Human Colorectal Cancer 





Cancer of Unknown Primary 



Profiling DNA Methylation in Human Cancer 





Efficacy of Epigenetic Profiling to Classify Cancer of Unknown Primary 



Efficacy of Epigenetic Profiling to Classify Cancer of Unknown Primary 













DNA Methylation Contributes to Define an Immune Subclass of Liver Cancer 



Rational of anti-PD1/PD-L1 immunotherapy 



     EPIMUNE Project Purpose 



EPIMMUNE Positive NSCLC : Prediction of Response to Anti-PD1 Therapy 



EPIMMUNE Positive NSCLC : Pathways Enrichment 



EPIMMUNE  Negative  NSCLC : Cell Type Deconvolution 



EPIMMUNE-TCGA Positive NSCLC : Prediction of Response to Anti-PD1 Therapy 



EPIMMUNE  Positive Derived Biomarker: FOXP1 



DNA methylation loss promotes immune evasion of tumours with high mutation and copy number load 







Bioinformatics Unit Genomics Unit 

Ready to serve and to collaborate ! 
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