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Weak Affinity Chromatography (WAC) and Capillary Electrophoresis (CE) coupled to Mass 
Spectrometry (TOF-MS) for drug discovery.  

Evaluation and comparison with NMR for fragment screening 
 
 

The design of candidate drugs starting from the so-called fragment-like molecules (Fragment-
Based Drug Discovery) has strongly modified the generation of therapeutic compounds. The method 
consists in identifying small organic compounds (fragments) that bind proteins associated with 
human diseases. Based on structural information, the fragments are then linked together or modified 
to generate complex molecules with high activity and specificity (Figure 1). 

 
 

 Figure 1. Fragments (left) and 
anti-cancer candidate drug 
(right) in clinical phase II, Abbott 
Company, Bcl-xL protein. 

 
 
 
 
 
For the FBDD process, pharmaceutical research in both academia and industry requires 

experimental techniques suitable for the detection of weak affinities (M-mM). NMR is currently the 
most popular approach, nevertheless the development of additional methods permitting to (1) 
decrease the consumption of protein and fragments (2) decrease the experimental time for 
fragment-library screening (3) and screen complex compound mixtures is necessary.   

 
Very recently, Weak affinity Chromatography and Capillary Electrophoresis (coupled with mass 
spectrometry) have been proposed as novel approaches for fragment screening. The PhD research 
proposal aims to evaluate these two techniques, and to compare them with NMR. The purpose is to 
highlight their respective strengths, advantages and limitations, in particular regarding the sample 
quantity, the reliability, robustness and applicability of the method, for diverse therapeutic targets. 
 
The candidate will be involved in the development of the methods, in particular for Weak Affinity 
Chromatography and Capillary Electrophoresis hyphenated with Mass Spectrometry (TOF-MS). 
Innovative miniaturized affinity supports will be developed by drawing on the expertise of Techsep 
group in the field of monolithic stationary phases. The three techniques (Weak Affinity 
Chromatography, Capillary Electrophoresis and NMR) will be evaluated using therapeutic targets 
involved in cancer (HSP90, Bcl-xL) or in bacterial infections (LpxA, LpxC). A fragment library 
containing more than 700 fragments, available at ISA, will be used. 
 
This work will be carried out in the “separative methods” team in collaboration with the « Fragment-
based screening and NMR for bioactive molecules » team. 
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