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Poster abstract
Tuberculosis (TB) remains a significant global health challenge, exacerbated by the emergence of 
multidrug-resistant (MDR) and extensively drug-resistant (XDR) strains. Rv0678 encodes a transcriptional 
regulator of the MmpL5/S5 efflux pump. Mutations in this gene are known to cause resistance to 
bedaquiline (BDQ) and clofazimine as well as reduced susceptibility to BTZ-043, resulting in a 4- to 8-fold 
increase in minimum inhibitory concentrations (MICs) due to overexpression of the efflux pump (Ghodousi 
et al). Evolution experiments of Mycobacterium tuberculosis (Mtb) using BTZ-043 also selected mutations 
in the Rv0678 gene (Ghodousi et.al.).
To understand the impact with regard to treatment options and resistance prevention, a cascade of in 
silico, in vitro and in vivo experiments was designed.
Computational docking shows BDQ and BTZ-043 binding to overlapping sites within the accessory pocket 
of the MmpL5/S5 efflux pump, exhibiting similar docking scores. Importantly, co-docking of the two 
compounds yields a more favorable score compared to single-ligand docking, suggesting potential 
cooperative effects.
In vitro checkerboard assays indicate synergism between BTZ-043 and BDQ as MICs decrease when 
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exposing Rv0678 mutants to a combination of both. This was confirmed in a high throughput time-kill 
assays (TKA) using GFP-labelled H37Rv Mtb.
To evaluate and visualize a hypothesized competitive inhibition of BDQ and BTZ resulting in a pump 
saturation, efflux experiments using BDQ and BTZ-043 is being performed. 
For clinical regimens consisting of 4-5 drugs, designed to overcome the Rv0678 mediated resistance, 
contribution of each drug needs to be demonstrated.
An innovative stepwise approach will be applied to deconvolute the individual contribution within the 
complex 4-5 drug regimen using Time Kill Assays (TKA).
Monotherapy TKA for each combination drug (dose-response curves) will be applied, followed by 
assessment of individual contribution in a three-drug combination. The three-drug combination core will 
be combined with drug 4 and/or 5.
Results will be subjected to translational modelling.
Hollow fibre system (HFS) is even more sophisticated in assessing individual drug contribution, mimicking 
human pharmacokinetics (PK) profiles. Applying human PK profiles shows whether the regimens can 
overcome the low-level resistance. 
Whole genome sequencing will be applied to assess the risk of newly emerging resistances.
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