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Screening of a drug repurposing library using the semi-automated high-throughput developed enzymatic assay

Primary screening Control 0% inhibition : DMSO; control 100% inhibition : Isoniazid (INH) 

Cell Viability 

MTT Assay

7.5 million of people diagnosed with 

tuberculosis in 2022

Increase in Mycobacterium tuberculosis (Mtb) infections and 

antibiotic resistance

Urgent need to find new drugs with novel Mode of Action (MoA)
Mycolic acid (MA) synthesis:

✓ Essential for mycobacterial viability

✓ Validated drug target (isoniazid, delamanid) FadD32 acyl-AMP ligase (FAAL32):

➢ Key-player in MA synthesis

➢ Underexplored target

➢ Newly developed enzymatic assay

Context and strategy

Results

Conclusion

Mycobacteria cell wall representation

Identify new inhibitors of FadD32 to hamper MA synthesis and develop anti-tuberculosis agents

Our aim

36 selected hits
21 

confirmed

6 

validated

1280 compounds

(PrestWick

Chemical Library)

Medicinal chemistry optimisation

Closantel

IC50 (FadD32) = 7.7 µM

MIC Mtb = 0.08 µM

➢ 38 salicylanilide derivatives synthesized

➢ A new salicylanilide pharmacophore was identified after an extensive screening as a promising FadD32 

inhibitor towards anti-tuberculosis drug development

➢ This pharmacophore has been derivatized and evaluated (affinity, enzymatic and phenotypic inhibition) 

to determine SAR of this class

➢ Phenol in ortho position, as well as (di)-halogenation in ortho/meta-positions seem beneficial for the 

activity of this class on FadD32 and for phenotypic activity

Outlook

➢ Further derivatization to obtain a set of potential 

lead compounds

➢ PK/PD studies

➢ Validation of mode of action (inhibition of 

FadD32  and of mycolic acid synthesis)

Binding affinity characterization

Measurement of protein 

(de)stabilization by nanoDSF

Dose response answer of 

thermal unfolding

ΔTm (Closantel x5) = 2.1 °C

Molecular docking using

AutoDock Vina

Superimposition of Mtb FadD32 in complex with AMPC12 molecule (gray) as observed in the 

structure of M. marinum FadD32 complex (PDB 5EY9), closantel (magenta) and rafoxamide

(light blue), as docked into the Mtb FadD32 binding pocket

➢ Full biological characterization of compounds: binding affinity 

(nanoDSF), enzymatic activity and Mtb growth inhibition, cytotoxicity 
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2D representation of synthesized compounds according to their

binding affinity (Y_axis) and enzyme activity inhibition (X-axis)

Table summarizing data for the compounds presenting the highest Mtb growth inhibition 

ΔTm > 0.5 °C 

Enzyme activity inhibition at 30 µM 

>13%.

Assessment of FadD32 protein thermal unfolding in presence of closantel

(FadD32 at 2 µM, Closantel at 0, 2 and 10 µM in 5% DMSO)

5% DMSO

10 µM Closantel

2 µM Closantel
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FadD32 (FAAL32): fatty acyl-AMP ligase 

and acyl transfer mechanism


