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Epigenetics encoded into the chromatin by virtue of covalently modified DNA and 
histone molecules provides a hereditable mechanism to regulate and maintain gene 
expression patterns through DNA replication. Recently, researcher started to concentrate 
how epigenetic modifications influence various mechanisms, including transcription, 
DNA repair, and DNA replication.  
 
There might exist a “network”, for instance, transcription and DNA replication 
influencing each other, as well as some histone modifications (like histone acetylation) 
facilitating transcription but others not. During biological processes, Epigenetic 
modifications marked DNA and histones, and in some way decided protein-DNA (for 
example, transcriptional factors) interactions or protein-protein (DNA replication factory 
and histones) interactions. 
 
During development and cancerization, replication timing change is an interesting 
phenomenon. Further more, if epigenetic modifications could influence those processes 
above, the investigation of development and cancerization could involve the influences of 
epigenetic modifications. In my degree project, I investigated the relationship between 
replication timing change and epigenetic modifications in two ways, bioinformatics and 
molecular cell biology.  
 
Firstly, a group extracted DNA replication change data and the other group concluded 
histone di-methylation data (H3K9me2) in the same cell line. Through the data mining 
and comparison of these two datasets, we suspected that the H3K9me2 is a key factor to 
influence DNA replication changes and further up, these replication timing changes are 
related with development and cancerization. 
 
Secondly, I chose two in situ investigation techniques (immunostaining and in situ 
proximity ligation assay) to look for evidences and then to support this supposition. The 
applications of In situ techniques were based on the confocal microscope, the 
fluorescence labeling, and antibody- antigen interactions. There were two proteins were 
labeled, Proliferating Cell Nuclear Antigen (PCNA) and methyltransferase for lysine 9 of 
histone H3 (G9a) and In situ investigation techniques offered a real world of nucleus to 
investigate the relationship between these two proteins, which signified the relationship 
between DNA replication and histone epigenetic modifications. The in situ investigation 
results finally support the suppositions of the potential relationships between epigenetic 
modifications and DNA replication timing changes. 
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