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Dear Editor,

It is my pleasure to submit our manuscript, ‘Mappin the Structure-Function Relationships of Disordered Oncogenic Transcription Factors Using Transcriptomic Analysis,’ for consideration in the Journal of Visualized Experiments. This study was performed at the Abigail Wexner Research Institute at Nationwide Children’s Hospital with individual contributions from, Iftekhar Showpnil, Kyle Miller, Cenny Taslim, Kathleen Pishas, Stephen Lessnick, and Emily Theisen.
Many cancers with are driven by a pathognomonic gene fusion, the expression of which produces and oncogenic transcription factor. These are particularly important proteins in malignancies of children and young adults. While many such fusions have been identified to date, and while they present attractive therapeutic targets, much of their function remains poorly understood. A deeper basic understanding of the biochemical mechanisms used by the proteins to dysregulate gene expression is important to better understand the diseases they cause and how to treat them.
Many fusions incorporate an intrinsically disordered domain, such as the N-terminal portion of the EWSR1 protein. One of the best studied EWS fusion proteins is EWS/FLI. This protein both activates and represses thousands of genes to cause Ewing sarcoma and the EWS domain plays critical roles in recruitment of co-regulators and DNA-binding. Efforts to understand which structural features of the disordered EWS domain contribute to different functions of EWS/FLI (i.e. activation vs. repression, co-regulator recruitment vs. DNA-binding) have been hindered by the repetitive nature of the domain. Efforts using deletion mapping have failed to find any distinct structural elements, and have primarily focused on targeted reporter assays looking at single genes. Here we, present a new approach to address the functional contributions of different EWS structural features to EWS/FLI function using transcriptomic mapping. This approach successfully identified a mutant of EWS/FLI, called “DAF,” that represents the first report of a partially functional mutant (Theisen, et al. Genes & Cancer, 2019) and we use some of that data as an example in this report of the method.
This study establishes a new paradigm for understanding the structure-function relationships of the oncogenic fusion transcription factors that drive mutationally quiet cancers. Only by employing genomic methods with a unique set of mutant constructs were we able to fully capture the effects of distinct structural alterations to the EWS domain on the multi-faceted transcriptional activity of EWS/FLI. Studies illuminating new complexity in EWS/FLI-mediated transcriptional regulation genome-wide are of significant interest to the field, and this approach is broadly applicable to other oncogenic transcription factors. We are confident this study will be of great interest as other researchers work to uncover the function of other fusions that are less characterized that EWS/FLI, such as PAX3-FOXO1.
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We are excited about submitting out manuscript to JoVE and we look forward to hearing from you at your earliest convenience.
Sincerely,
Emily R. Theisen, PhD
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