Electrochemical high throughput screening of transketolases activity
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Since the 1950s, cases of pathogens that developed multi-drug resistance increases notably. One of these typical cases is the group of bacteria called ESKAPE, described for the
first time in 2009 : Enterococcus faecium, Staphylococcus aureus, Klebsiella pneumoniae, Acinetobacter baumannii, Pseudomonas aeruginosa, and Enterobacter species.
Currently, few antibiotics are still efficient against them.

According to the World Health Organization in 2015, deaths by infection is still the first cause of mortality in the world. Faced with the lack of efficient antibiotics and antifungals,
the future health challenge will be to find new molecules against these pathogens. For this purpose, two conditions are required. i) Identify a good target such as hub protein. ii)
Screen thousand of molecules that can cause the desired effect.

We are looking for new potential inhibitor of protein target by a new electrochemical High Throughput Screening (HTS) method.

Transketolase as a potential target

Transketolase (TK) is an enzyme of the non-oxidative part of the pentose phosphate pathway found in all living organisms. It is implied indirectly in
the synthesis of nucleic acid bases, NADPH and aromatics amino acids. This hub protein is an appropriate target for drug development versus
pathogens.

Fig. 1 (right): Crystal structure of Mycobacterium tuberculosis TK (mtTK), PDB code : 3RIM.
Each TK is an composed of two subunits of 75kDa in black and red. This enzyme has got two active sites on each face, visible in green. Thiamine pyrophosphate (TPP) is the
cofactor present in the active site and allows two transfer two carbon units from a ketose donor to an aldehyde acceptor.
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Time for 42 samples (min) Mass of mtTK per well (ng) Volume (puL)

IPA could be easily applicate in research, medical and pharmacological fields particularly for
molecules screening. It is already allow us to determined a new inhibitor for ec7K. This
strategy will be applied soon to screen a broader range of TK, from bacteria to multicellular
pathogens, in order to discover new drug candidates.

IPA
Spectrophotometry 210 14 140

Table 1. Time, amount of mtTK and reaction volume for IPA or spectrophotometry assay.
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