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Project Outline: The development of B-cells, a process termed lymphopoeisis, is a tightly regulated
process at that occurs primarily at the transcriptional level. Dysregulation of B-cell development can
result in the development of several disease states, including childhood acute lymphoid leukemia (ALL).
The underlying biochemical mechanism associated with normal lymphopoeisis, ALL, and other
associated diseases involves transcription factor:ligand intearctions. EBF1 and E2A are two transcription
factors that play particularly key roles in gene expression during lymphopoiesis, and whose
modifications have been directly associated with ALL.
We are interested in characterizing the structural and functional properties of these transcription factors,
and their interactions with each other and with other transcriptional regulators. We would also like to
better understand how post-translational modifications might alter these interactions in health and
disease.

Supervisor: Steven Smith
Project Title: Structural and functional analyses of transcriptional networks associated with Bcell development and cancer
Keywords (3-5):
1. Transcription factors
2. Cancer
3. Protein-ligand interactions
4. Structure-function relationship
Project Goals:
1. Assess the structural properties of full-length EBF1 and E2A and their interaction with the
coactivator CBP/p300 and other components of the transcriptional machinery.
2. Identify the sites on full-length E2A that undergo post-translational modifications (i.e.,
acetylation, phosphorylation, and ubiquitination) and characterize their structural and
functional impacts.
3. Assess the ability of small molecules to disrupt the interaction of transcription factor
CBP/p300 interactions.
Experimental Approaches:
Towards pursuing our research goals, you will use expression various E2A, EBF1, and CBP/p300
protein constructs in E. coli and purify them using standard chromatographic methods. You will
also receive training in the use of NMR spectroscopy, isothermal titration calorimetry,
biochemical assays, and cell-based assays to assess transcription factor-ligand interactions.
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