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A chromosome is a threadlike body in the cell nucleus that carries the genes in a linear order. 
Chromosomal translocation is a genetic abnormality caused when a chromosomal segment is 
moved from one position to another, either within the same or to another chromosome. This 
might lead to fusion of two genes. High expression of the fused gene in the cells sometimes 
may be involved in causing deadly diseases like cancer. Many groups of scientist have 
recently found that gene fusions can play a critical role in prostate cancer. They showed that 
fusions between the TMPRSS2 (Transmembrane protease serine 2) and ETS (Erythroblast 
transformation specific) genes are found in 36-78% prostate cancer samples. However, it is 
not known how exactly how this translocation would affect a normal cell to change it into a 
cancerous one. My project aimed to recapitulate this clinically important gene fusion 
(translocation) in a normal prostate epithelial cell line so that the exact cellular effects 
rendered by this translocation could be followed. The particular gene fusion that I was trying 
to generate was TMPRSS2-ETV1 (ETS Translocation variant1) translocation. 
 
Normal prostate epithelial cells, RWPE1 were selected for this study. In order to artificially 
induce a translocation in normal cells some genetic engineering tools were applied. 
Homologous recombination is a normal biological process in the cell whereby a stretch 
of DNA in a chromosome is replaced by a very similar DNA molecule. I used gene targeting 
by homologous recombination to accomplish the translocation. The TMPRSS2 gene was 
targeted first by developing a circular DNA molecule called plasmid that contained regions 
copied from the TMPRSS2 gene to permit homologous recombination later. This TMPRSS2 
plasmid also contained some sequences encoding antibiotic resistance that would permit 
selection of cells containing the plasmid.  The construction of this plasmid was successful. 
Then the plasmid was introduced into the target cell line by a recombinant virus particle that 
can enter the human cells but does not cause any adverse effect. The region of interest in the 
vector was then supposed to be integrated into the genomic region by recombination in 
around three weeks. After that time period the cells were examined to score the positive 
clones with correct integration event in right location of the genome. However it was found 
that the cells did not survive after targeting. I will try to generate this fused gene in other 
similar cells which would be a valuable tool for cancer research. 
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