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1850 -1900 : Proto-genetics           Mendelian inheritance  
                          Darwin, natural selection 
 
1900 –1950 : Age of genetics            gene concept, mutation,  
                                       genotype-phenotype 
 
 1950–2000 : Age of DNA                   structure, genetic code, 
                           genome sequence 
  
 2000 -          : Age of epigenetics      epigenetic code, epigenome,  
                                                    epigenetic medicine  
 

Paradigm shifts in genetics 



Genome function (gene expression) is regulated by 
the interaction between DNA sequence, histones 

and non-histone proteins (eg.transcription factors). 
 

Epigenetics is underpinned by  
molecular mechanisms that regulate how, when and 

where genes are expressed  
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Chromatin and the nucleosome are key players in 
epigenetic processes 

Epigenetics is underpinned by  
molecular mechanisms that regulate how, when and 

where genes are expressed  



But DNA is just an inert coding device, 
useless without epigenetic processes to 
interpret its messages. 



But DNA is just an inert coding device, 
useless without epigenetic processes to 
interpret its messages. 
 
Epigenetic processes can be manipulated and 
changed by environment, lifestyle, diet etc  
 
Philosophically, epigenetics is an 
empowering science! 





Epigenetic processes 

• DNA methylation: mostly the reaction occurs at cytosine-preceding- 
guanine dinucleotide (CpG dinucleotide) 

     causing: - transcriptional inactive or silent 

                     - affect tumor suppressor genes in development of cancer 

                     - Ex: X chromosome inactivation in normal poeple 



Epigenetic processes 

• Histone modification (acetylation, methylation) 

    - help to regulate gene expression 

    - determining and maintaining cell identity:  controlling self renewing 
and differentiated cells 



Epigenetic processes 

• Micro-ribonucleic acids (miRNAs or miRs) 

   - encoded by short DNA sequences (22 nucleotides) in intron of genes 

Or transcribed from non-coding DNA located between genes 

   - Noncoding RNAs (ncRNAs) regulate gene expression by 

      1. RNA interference 

      2. Gene co-suppression 

      3. Gene silencing 

      4. Imprinting 

      5. DNA demethylation 

- miRNAs regulate diverse signalling pathways and stimulate cancer 

 development, sometimes called “oncomirs” by acting as oncogenes or tumor-suppressor 
 genes.  



Types of Epigenetics 



Epigenetics in hematological malignancies. 

Stahl M, Kohrman N, Gore SD, Kim TK, Zeidan AM, et al. (2016) Epigenetics in Cancer: A Hematological Perspective. PLOS 

Genetics 12(10): e1006193. https://doi.org/10.1371/journal.pgen.1006193 



 Mutations in epigenetic 
regulators in myeloid 

malignancies. 

Stahl M, Kohrman N, Gore 

SD, Kim TK, Zeidan AM, et 

al. (2016) Epigenetics in 

Cancer: A Hematological 

Perspective. PLOS Genetics 

12(10): e1006193.  



Epigenetics in 
hematological 
malignancies. 



 Epigenetic dysregulation as a hallmark of cancer. 

Stahl M, Kohrman N, Gore SD, Kim TK, Zeidan AM, et al. (2016) Epigenetics in Cancer: A Hematological Perspective. PLOS 

Genetics 12(10): e1006193. https://doi.org/10.1371/journal.pgen.1006193 



Thanks for attention 


