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Section 2 – Project Information
	Project Title

	The synthesis and evaluation of novel proximity-inducing molecules to modulate post-translational modifications

	Project Summary 

	Proteins are dynamic molecules, constantly regulated by post-translational
modifications (PTMs)—chemical changes that fine-tune their function, stability,
and interactions. Dysregulation of PTMs has been linked to a wide range of
diseases, including cancer, neurodegeneration, and even ageing itself [1]. Yet,
studying the biological role of specific PTMs on individual proteins remains a
major challenge due to the vast diversity of proteins and modifications.

This interdisciplinary PhD project offers a novel chemical biology approach to
address this challenge. You will design and synthesise proximity-inducing
molecules—custom-built compounds that bring a protein of interest into close
contact with a PTM-modifying enzyme [2]. These molecules consist of two
protein-binding ligands connected by a linker, enabling selective PTM
modulation in living cells. This strategy allows researchers to study PTMs in real
time, with high specificity and temporal control.

You will gain hands-on experience in:

Organic synthesis of bifunctional molecules with tunable linkers
Analytical chemistry (NMR, MS, HPLC) for compound characterisation
Cell biology techniques including immunoprecipitation, western blotting, and
biological mass spectrometry

This project is ideal for students passionate about chemical biology, synthetic
chemistry, and molecular mechanisms. You’ll join a collaborative research
environment and contribute to a transformative platform for probing protein
regulation with precision. The studentship should prepare you for a future
career in synthesis, chemical biology and the life sciences.

Techniques that will be undertaken during the project
-Techniques in synthetic organic chemistry
-Analytical techniques including mass spectrometry, NMR spectrometry and
HPLC
-Techniques in cell culture, immunoprecipitation, western blotting and biological
mass spectrometry

	References

	[1]. 1. Q. Zhong, X. Xiao, Y. Qiu, Z. Xu, C. Chen, B. Chong, X. Zhao, S. Hai, S. Li, Z.
An, L Dai, 2023, Protein posttranslational modifications in health and diseases:
Functions, regulatory mechanisms, and therapeutic implications. MedComm,
4(3), p.e261
[2] Liu, X. and Ciulli, A., 2023. Proximity-Based Modalities for Biology and
Medicine. ACS Cent. Sci. 9, 1269–1284








