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Abstract 

BACKGROUND: 

Cancer initiation and progression depends on genetic and epigenetic alterations such as DNA 

methylation and histone modifications. Hypermethylation and deacetylation of the CIP/KIP family 

(p21, p27, and p57) lead to tumorigenesis. Our previous study indicated that DNA 

methyltransferase (DNMT) inhibitor and histone deacetylase (HDAC) inhibitors can inhibit cell 

growth and induce apoptosis. The aim of the present study was to investigate the effect of 5-Aza-

2'-deoxycytidine (5-Aza-CdR) in comparison to valproic acid (VPA) and trichostatin A (TSA) on 

HDAC1, DNMT1, and CIP/KIP family (p21, p27, and p57) genes expression, cell growth 

inhibition, and apoptosis induction in colon cancer SW480 cell line. 

MATERIALS AND METHODS: 

The effect of the compounds on the cell viability was measured by MTT assay. The expression of 

HDAC1, DNMT1, and CIP/KIP family (p21, p27, and p57) genes was evaluated by real-time 

quantitative reverse transcription-polymerase chain reaction (RT-PCR). For the detection of cell 

apoptosis, apoptotic cells were examined by the Annexin V-FITC/PI detection kit. 

RESULTS: 

The results of MTT assay indicated that 5-Aza-CdR, VPA, and TSA significantly inhibited cell 

growth (P < 0.002, P < 0.001, and P < 0.001, respectively). The results of real-time RT-PCR 

demonstrated that all compounds significantly down-regulated DNMT1 and HDAC1, and up-

regulated p21, p27, and p57 genes expression. The result of flow cytometry assay revealed that 

all agents induced apoptosis significantly. 

CONCLUSION: 

5-Aza-CdR, VPA, and TSA can significantly downregulate DNMT1 and HDAC1 and up-regulate 

p21, p27, and p57 genes expression through which enhance cell apoptosis and cell growth 

inhibition in colon cancer. 
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