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Currently, the only FDA approved epigenetic drugs are cancer treatments



“Druggable genomic alterations are diverse and represent only small subsets of patients in certain tumor types”

Unlike genetic abnormalities which can be targeted but may evolve resistance, 
epigenetic changes are reversible - can “reprogram” cells to a normal state



Dysregulation of these processes contributes to the origin of cancer



Dysregulation of these processes contributes to the origin of cancer



Red = targets for therapies in clinical use or clinical trials
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One type of chromatin remodeling complex (SWI/SNF) is implicated in more than 20 % of all cancers 



DMNT1 – “maintenance methyltransferase”
One of the 3 main DMNTs

Generally, tumor cells are characterized by global
hypomethylation and hypermethylation of certain promotors





The majority of DMNTis act by mimicking cytosine and irreversibly binding to DMNTs



After incorporation into DNA

S-adenosyl methionine (SAM)



After incorporation into DNA





Recrystallized to 
yield 61 % overall

Catalytic Vorbrüggen Glycosylation
i-iii performed in one pot





Most function by mimicking acetylated lysine and chelating irreversibly to HDACs
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Waterfall plot showing response to Panobinostat
by CTCL patients in a Phase II clinical trial

HDAC isoform inhibition (LC50, nM) by Panobinostat compared to other HDAC inhibitors in development

Dot plots of LD50 of large scale profiling of cancer cells.





BRD module binding an acetylated peptide





Inhibit by acting as acetyl-lysine mimetics



Red = acetyl-lysine mimetic



Translocation of NUT locus and BRD3/4 locus leads to strong tumor-promoting fusion oncogene

Ultimately leads to NUT midline carcinoma – fusion has also been detected in cancers of other tissue origins



“BRD4 is particularly enriched at enhancer and super-enhancer regions, 
which strongly stimulates the expression of some oncogenes in cancer”













Epigenetic regulators play a central role in the initiation and preservation of cancer and numerous other diseases

Various small molecules have demonstrated modulation of the epigenome and show promise as therapeutics

Combination therapy with epigenetic drugs may be a very effective approach to success 


