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Epigenetics refers to the study of heritable changes in gene function that are mediated by 
mechanisms other than nucleotide alterations in the primary DNA sequence. These changes are 
achieved by methylation on cytosine bases in DNA, by post-transcriptional modifications (e.g., 
acetylation and methylation) on histone proteins or RNA transcripts by non-coding RNAs (RNA-
mediated gene silencing) [1–3]. Nowadays, it is well established that the disruption of epigenetic 
processes plays a significant role in every step of carcinogenesis by altering gene expression profiles 
and protein functions. These global changes in the epigenetic landscape represent a hallmark of 
cancer [1,4–6]. The potential reversibility of epigenetic abnormalities encouraged the development of 
pharmacological modulators, so-called epigenetic drugs, against the writers, eraser or readers of 
epigenetics marks as valuable anti-cancer therapeutic targets. Although epigenetic drugs have a 
relevant therapeutic potential, only a relatively limited number of molecules including DNA 
methyltransferase (DNMT) and histone deacetylase (HDAC) inhibitors have been approved by the 
FDA and the EMEA for cancer treatment. Accordingly, there is an urgent need to develop new 
epigenetically active compounds for improved therapeutics in cancer therapy. Owing to their diverse 
biological activities and medicinal potentials, bioactive compounds isolated from natural sources 
(plants, fungi, marine life forms) and their derivatives, thanks to combinatorial chemistry, represent 
an inexhaustible source for drug discovery leading the development of new epigenetic drug 
candidates [2,7–12]. In this presentation, we will focus on the significant findings regarding our 
research related to the characterization of new epigenetically active compounds of natural origin or 
their derivatives with anti-cancer activities. 

Funding: ML and CF were supported by a grant from Télévie Luxembourg. This research is supported by the 
“Recherche Cancer et Sang” foundation, “Recherches Scientifiques Luxembourg” association, “Een Häerz fir 
kriibskrank Kanner” association, Action LIONS “Vaincre le Cancer” association and Télévie Luxembourg. This 
research is also supported by National Research Foundation (NRF) [grant number 019R1A2C1009231] and by a 
grant from the MEST of Korea for Tumor Microenvironment Global Core Research Center (GCRC) [grant 
number 2011-0030001]. Support from Brain Korea (BK21) PLUS program and Creative-Pioneering Researchers 
Program at Seoul National University [Funding number: 370C-20160062] are acknowledged. This article is based 



Proceedings 2019, 11, 30 2 of 2 

 

upon work from COST Action NutRedOx-CA16112 supported by COST (European Cooperation in Science and 
Technology). 

Conflicts of Interest: The authors declare no conflict of interest. 

References 

1. Florean, C.; Schnekenburger, M.; Grandjenette, C.; Dicato, M.; Diederich, M. Epigenomics of leukemia: 
From mechanisms to therapeutic applications. Epigenomics 2011, 3, 581–609, doi:10.2217/epi.11.73. 

2. Karius, T.; Schnekenburger, M.; Dicato, M.; Diederich, M. Micrornas in cancer management and their 
modulation by dietary agents. Biochem. Pharmacol. 2012, 83, 1591–1601, doi:10.1016/j.bcp.2012.02.004. 

3. Koprinarova, M.; Schnekenburger, M.; Diederich, M. Role of histone acetylation in cell cycle regulation. 
Curr. Top. Med. Chem. 2016, 16, 732–744, doi:10.2174/1568026615666150825140822. 

4. Seidel, C.; Florean, C.; Schnekenburger, M.; Dicato, M.; Diederich, M. Chromatin-modifying agents in anti-
cancer therapy. Biochimie 2012, 94, 2264–2279, doi:10.1016/j.biochi.2012.05.012. 

5. Schnekenburger, M.; Diederich, M. Epigenetics offer new horizons for colorectal cancer prevention. Curr. 
Colorectal Cancer Rep. 2012, 8, 66–81, doi:10.1007/s11888-011-0116-z. 

6. Schnekenburger, M.; Florean, C.; Dicato, M.; Diederich, M. Epigenetic alterations as a universal feature of 
cancer hallmarks and a promising target for personalized treatments. Curr. Top. Med. Chem. 2016, 16, 745–
776, doi:10.2174/1568026615666150825141330. 

7. Folmer, F.; Orlikova, B.; Schnekenburger, M.; Dicato, M.; Diederich, M. Naturally occurring regulators of 
histone acetylation/deacetylation. Curr. Nutr. Food. Sci. 2010, 6, 78–99. 

8. Seidel, C.; Schnekenburger, M.; Dicato, M.; Diederich, M. Histone deacetylase modulators provided by 
mother nature. Genes Nutr. 2012, 7, 357–367, doi:10.1007/s12263-012-0283-9. 

9. Schnekenburger, M.; Dicato, M.; Diederich, M. Plant-derived epigenetic modulators for cancer treatment 
and prevention. Biotechnol. Adv. 2014, 32, 1123–1132, doi:10.1016/j.biotechadv.2014.03.009. 

10. Schnekenburger, M.; Dicato, M.; Diederich, M. Epigenetic modulators from “the big blue”: A treasure to 
fight against cancer. Cancer Lett. 2014, 351, 182–197, doi:10.1016/j.canlet.2014.06.005. 

11. Losson, H.; Schnekenburger, M.; Dicato, M.; Diederich, M. Natural compound histone deacetylase 
inhibitors (hdaci): Synergy with inflammatory signaling pathway modulators and clinical applications in 
cancer. Molecules 2016, 21, 10.3390/molecules21111608. 

12. Lernoux, M.; Schnekenburger, M.; Dicato, M.; Diederich, M. Anti-cancer effects of naturally derived 
compounds targeting histone deacetylase 6-related pathways. Pharmacol. Res. 2018, 129, 337–356, 
doi:10.1016/j.phrs.2017.11.004. 

 

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access 
article distributed under the terms and conditions of the Creative Commons Attribution 
(CC BY) license (http://creativecommons.org/licenses/by/4.0/). 

 


