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Human cells repair thousands of DNA lesions each day, which arise from the
intrinsic chemical instability of DNA and also environmental factors. If left
unrepaired, lesions can interfere with DNA replication and gene transcription,
leading to cell death, mutations and disease. Therefore, the efficient detection,
signalling and repair of DNA lesions, collectively known as the DNA damage
response, lie at the heart of genome stability and provides the first line of
cellular defence against cancer and other diseases.
Our laboratory is interested in identifying novel factors that are essential for the
cell’s ability to faithfully respond to DNA damage and facilitate its repair. We
recently identified several novel factors of uncharacterized function that confer
resistance to a variety of DNA damaging treatments. In this rotation project, we
aim to unravel the cellular roles of TCF25, a predicted basic helix-loop-helix
(bHLH) transcription factor, and its functions in the DNA damage response.
Importantly, expression of TCF25 is deregulated in many cancers including
breast, ovary, and prostate.
The aim of this rotation project is to investigate the transcriptional regulatory
functions of TCF25 and the importance of its DNA damage-dependent control. To
identify binding sites of TCF25 to chromatin, the applicant will optimise and
utilise ChIP-seq (chromatin immunoprecipitation sequencing) of TCF25. Following
bioinformatic analyses, the chromatin binding sites of TCF25 identified by ChIPseq will be confirmed by quantitative RT-PCR (qRT-PCR). The effects of DNA
damaging treatments on the chromatin binding activities and specificity of TCF25
will be assessed using microarray analyses and qRT-PCR.
The applicant will become proficient in several experimental techniques, develop
critical scientific thinking and improve their writing and presentation skills.
Techniques to be utilised include mammalian tissue culture, SDS-polyacrylamide
gel electrophoresis and western blotting, RNA isolation, chromatin
immunoprecipitation sequencing (ChIP-seq), quantitative real-time PCR (qRT-PCR)
and microarray analyses.
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