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ABSTRACT 
 
Radiation has been an effective tool for treating cancer for a long time. Radiation therapy induces DNA damage within cancer cells 
and destroys their ability to reproduce. Radiation therapy is often combined with other treatments, like surgery and chemotherapy. 
Here, we describe the effects of radiation and histone deacetylase inhibitor, Trichostain A, on cell cycle regulation in hepatoma cells. 
The combinatorial treatment of radiation and Trichostain A induced cell cycle arrest and thereby increasing the hepatoma cell death. 
Furthermore, the regulatory effects of radiation and Trichostatin A on cell cycle applied in cell type specifically. These results 
suggest that the treatment of radiation and Trichostatin A may play a central role in hepatoma cell death and might be a good remedy 
to improve the efficiency of radiation therapy.   
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1. INTRODUCTION 
 

 In eukaryotic cells, genomic DNA is well organized into a 
nucleoprotein structure called the nucleosome, consisting of 
repeating octamers of four core histones wrapped around 146 
bp of DNA. [1]-[3]. The histone N-terminal tails are directly 
involved in transcriptional regulation by their reversible 
modifications, including methylation, acetylation, pho 
sphorylation, and ubiquitination [6], [11]. Among diverse 
chromatin remodeling processes, acetylation of histone N-
terminal tails has been implicated in transcriptional activation 
[4], [5], [7], [9]. When cells are exposed to specific conditions, 
activators recruit histone acetyltransferases (HATs) and 
establish distinct histone acetylation on its target sites. 
Increased acetylation levels permit the transcriptional 
machinery to access the promoters and initiate the high level of 
transcription [4], [5], [7], [9]. Histone acetylation is a reversible 
process, which is dynamically governed by the opposing 
activities of HAT and histone deacetylase (HDAC). For the 
initiation of activator-mediated transactivation, HAT activity 
overcomes HDAC activity to establish promoter-targeted 
histone acetylation, thereby resulting in active transcription. 
Although acetylation of all four core histones has been linked 
to transcriptional activation, recent studies indicate that 
acetylation of H3 and H4 plays a critical role in radiation-
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inducible target gene expression [4], [5], [7], [9]. 
Ionizing radiation is a well known genotoxic agent and a 

human carcinogen [12]. Radiation-induced genomic instability 
manifests as reduced clonogenic survival, chromosomal 
aberrations, and/or gene mutations [8]. However, radiation also 
influences the regulation of tumor growth and death through 
the cell cycle regulation. Along with radiation, histone 
deacetylase inhibitor, Trichostatin A (TSA), also regulates the 
cell cycle in various cancers, thereby stimulating tumor cell 
death [10]. Although radiation and TSA have been widely 
studied in cancer, the regulatory mechanism of cell cycle by 
radiation and TSA in liver cancers remains unknown.  

Here, we show that altered cell cycle regulation mediated by 
radiation and TSA stimulates the death of two different 
hepatoma cell lines, HepG2 and Hep3B. Moreover, we 
observed that these two cell lines have different sensitivity for 
radiation and TSA leading to the different cell cycle regulation. 
 
 

2. MATERILAS AND METHODS 
 

2.1 Microsopy analysis  
2ⅹ105 cells were seeded in 6-well plates, and incubated at 

37°C for 24hr. Cells were treated with TSA and incubated for 
24hr at 37°C, followed by radiation. After 24 hr, cells were 

analyzed using a ⅹ40 NA 0.75 objective on an inverted 
microscope (Nikon Instruments Inc.). 
2.1 Cell proliferation assay (MTT assay) 

Cell proliferation was determined using the MTT assay. 
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