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One of the biggest challenges in biological chemistry is the design of small molecules that interact selectively 
with macromolecules. Within the Abell research group we are pioneering the development of fragment-based 
drug discovery to address this challenge. This approach involves close synergistic interaction between 
synthetic organic chemistry, biophysics and structural biology. We use fragment-based methods to identify 
inhibitors of enzymes primarily in mycobacteria (M. tuberculosis and M. abscessus). We will be looking for 
two Part III students to join the group in October 2017 to work on projects in the area of fragment-based drug 
discovery.  

Project 1: Development of novel inhibitors of CoaBC from Mycobacterium tuberculosis  

Tuberculosis (TB) is a bacterial infection caused by the pathogen Mycobacterium tuberculosis (Mtb). The 
propagation of drug-resistant strains of Mtb has renewed global efforts for the discovery of drugs with novel 
modes of action. 

The Abell research group has a long-term interest in 
various enzymes involved in the biosynthesis of 
coenzyme A (CoA), an essential coenzyme in all living 
organisms. CoaBC is an enzyme involved in CoA 
biosynthetic pathway and was recently shown to be 
essential for the survival of MtB. The CoaB domain of this 
bifunctional enzyme catalyses the ligation of 4’-
phosphopantothenate and L-cysteine to 4’-
phosphopantothenoylcysteine in a CTP-dependent 
manner, while the subsequent decarboxylation of the 
cysteine moiety to 4’-phosphopantetheine is catalysed 
through the CoaC domain.  

The group has developed novel MtCoaBC inhibitors with 
low micromolar potency. The aim of this project will be the 
design and synthesis of inhibitors, guided by X-ray 
crystallography (in collaboration with the Blundell research 
group) in synergy with the use biophysical techniques to examine the binding of the inhibitors with the target. 
This multi-disciplinary project will enable a student not only to gain further experience in synthetic organic 
chemistry, but will also allow to get further insight into a range of biophysical techniques. 

 
Project 2: Fragment elaboration strategies to targeting the methyl transferase TrmD from 
Mycobacterium abscessus  

Mycobacterium abscessus is a rapidly growing mycobacterium and is responsible for a wide range of soft 
tissue infections. These infections are difficult to treat with common antibiotics, due to resistance. There is 
the need to develop inhibitors against novel targets in M. abscessus as alternative antibacterial strategy. We 
have identified a number of fragments (in conjunction with the Blundell research group at the Department of 
Biochemistry), which bind to the S-Adenosyl methionine (SAM) pocket (orange sticks) of the methyl 
transferase TrmD. We have been engaged in fragment elaboration strategies to increase the affinity of these 
fragment hits and have recently developed compounds which show 1000-fold affinity increase from the 
original fragment hit. 



The aim of this project will be to use further develop 
these novel inhibitors of TrmD and to optimise these 
for targeting M. abscessus. This will be carried out 
in conjunction with the Floto group at the LMB. The 
synthesis of these compounds will be guided by X-
ray crystallography (in conjunction with the Blundell 
research group). Once these compounds have been 
synthesised they will be screened using a range of 
biophysical assays (fluorescence based thermal 
shift, ligand based NMR and isothermal titration 
calorimetry (ITC)). 

These projects will enable a student to be part of a 
research group that focuses on drug discovery and 
gain experience in both synthetic organic chemistry 
and chemical biology. This will also build on the 
knowledge from the Part III courses on Chemical Biology and Drug Discovery and Medicinal Chemistry. 
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