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Section 2 – Project Information
	Project Title

	Understanding the assembly of HDAC1 complexes: an alternative strategy for inhibiting deacetylase activity in cancer cells

	Project Summary 

	Background:
The genomes of eukaryotic cells are packaged with histone proteins to form
chromatin. To increase access to DNA, histones are chemically modified by the
addition of an ‘acetyl’ group to conserved Lys residues in their N-terminal tails.
Histone acetylation is a highly dynamic modification and is removed by a family
of enzymes called histone deacetylases (HDACs). HDAC1 is found in all cells of
the body where it regulates gene expression as a central component of SIX
unique multi-protein complexes. An unanswered question in the field is why
cells require so many different vehicles for HDAC1 activity? We will use
structural models to design new mutations on the surface of HDAC1 that
distinguish binding between the six complexes as a means to understanding
their individual functions in cells.

Objectives:
1) Design and characterise mutations on the surface of HDAC1 to distinguish
complex binding.
We will confirm binding characteristics of HDAC1-mutants using coimmunoprecipitation/
western blotting and mass-spectrometry. Then, examine
the ability of the new HDAC1-mutants to regulate gene expression in cells (RNAseq).

2) Utilise HDAC1 mutants to examine global histone acetylation.
Using cells expressing HDAC1-mutants that bind only a subset of complexes we
will use chromatin immunoprecipitation with sequencing (ChIP-seq) to observe
changes in specific sites of acetylation (e.g., Lys27 on histone H3) across the
genome.

Outcomes:
With our expertise of HDAC1 biology, transcriptomics and chromatin biology we
should be able to generate extensive datasets within 18 months. The student
would then be expected to present the data at UK (e.g., Mercia Stem Cell Alliance
annual conference) and International (Chromatin and Epigenetics, Heidelberg)
conferences, and help write manuscript(s) for publication. A deeper
understanding of HDAC1 complex assemblies will provide novel mechanistic
insights and enable precise therapeutic targeting in cancer cells.

Techniques that will be undertaken during the project
Embryonic stem cell culture, CRISPR/Cas9 gene editing, transcriptomic
techniques (RNA-seq, SLAM-seq and ATAC-seq), bioinformatics and structural
biology (AlphaFold, PyMOL, etc.).
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