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One hallmark of blood cancers is that cells are blocked in their normal development and 
maturation leading to the formation of cancer cells with the capacity to divide actively, which 
confers them a longer life span compared to normal blood cells. The development of cancer is 
a consequence of the accumulation of genetic changes (mutations) in genes that regulate cell 
division, survival, maturation, and cell death. In addition, aberrations in the expression of 
these genes also promote cancer formation. Changes in the gene expression are sometimes 
due to changes that are independent of the DNA sequence (non-genetic). The effects of the 
non-genetic mechanisms are inherited from cell to cell during cell division, and are called 
epigenetic mechanisms. The epigenetic (non-genetic) effects are due to chemical 
modifications of the DNA sequence and proteins that form complexes with DNA (genetic 
information). These modifications (non-genetic effects) modulate the accessibility of the 
genetic information (genes) to different protein machineries to decide which genes are turned 
on and which are turned off in order to accomplish certain biological functions. 

The epigenetic mechanisms regulate gene expression, which play essential roles in many 
biological processes, such as embryonic development. Errors in epigenetic modifications may 
lead to many diseases such as cancer. Fortunately, it has been shown that these epigenetic 
mechanisms are reversible and could be used to treat blood cancer by reprogramming gene 
expression, ultimately leading to blood cancer cell maturation and death. This new therapeutic 
strategy is called maturation therapy, and it has been shown to work for blood cancer, using 
chemical agents that mimic normal cell derived products. One agent, all-trans-retinoic acid 
(ATRA), which is a vitamin A derivative, has been used successfully in clinics to treat some 
types of blood cancers. My project aimed to study the epigenetic (non-genetic) effects of 
ATRA and how it induces maturation of blood cancer cells. The results showed that ATRA 
treatment lead to inhibition of cell division. However, the epigenetic (non-genetic) effects of 
ATRA treatment need to be further studied. 
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