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Y p | | j | .y- g g | . robotic system performs regular media exchanges providing controlled drug levels in each transwell culture. Fig. 3. Diversity and conservation of barcodes detected in drug resistant CFU. All barcodes detected on day 0
Barcodes associated with drug resistance identified an especially privileged subpopulation that was rarely eliminated One-half of each well is directly plated onto drug-free and drug-containing media at defined time points while distributed o £ 1h | i 4 e T
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developing rapid and resistance free cures. _ _ N . _
Barcodes found in resistant DP or RP cultures are indicated. Color and position denote a unique barcode.

A B When resistance barcodes were detected in independent cultures they are shown in the same color and X axis
105- = 10°- position. The Y axis denotes cultures named with the day of treatment and replicate number.
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The requirement for a prolonged antibiotic chemotherapy remains a major obstacle in the efforts toward global TB | o ® S We demonstrgted a.novel integrated approach fqr the S|multe.1neous detection and traC|.ng of antibiotic to_Ie.rar)t
© 10 forms and their role in the emergence of drug resistance. Resistant mutants emerge during prolonged antibiotic
control. Combating antibiotic tolerance in tuberculosis is essential for shortening chemotherapy and preventing the 0 (l) :‘ :lg 1|2 1|6 2l0 = exposure from a specific subset of clones and the recovery after treatment enhanced the development of drug
emergence of drug resistance. Drug tolerance is often studied in vitro by exposing bacterial cultures to lethal Day resistance.
concentrations of antibiotics followed by determining the kill-kinetics over time. However, the drug instability poses a
problem when this approach is applied on slow growing bacteria such as Mtb. Declining drug levels in treated cultures C D
may alter bacterial kill kinetics and allow the emergence of preexisting low-level drug resistant mutants in ways that 4: | 100'_
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0 4 8 12 16 20 0- A % 12 18 20 resistance. This would aid in the discovery of molecular markers as well as the underlying mechanisms
Day Day of drug tolerance and emergent drug resistance. Targeting these subpopulations with new therapeutics

could shorten TB treatment and prevent resistance emergence, hastening the global eradication of this
Materials and Methods Fig. 2. (A) Time-kill kinetic studies using barcoded M. tuberculosis cultures showing the number of CFU disease.

observed during 10X MIC rifampicin exposure representing sensitive (blue dots) and rifampicin resistant (red)
The TTR system is a simplified version of the two-compartment hollow fiber system. Each transwell with bacterial CFUs. (B) Barcode level time-kill kinetics. Individual barcode count kill curves, adjusted for the number of CFU
culture (200 ul) is partially immersed into an individual media containing a basolateral well (1200 pl) separated by a in each assay well, denoted as mean BC defined CFU, were generated in all replicate culture wells at each
0.4 micron filter, allowing the diffusion of the antibiotic into the transwell while impermeable to cells. A pool of actively time point. Each line represents the trajectory of a unique barcode. The bold dotted line represents the mean ACknOWIedgments
growing, chromosomally barcoded Mtb cells, each harboring a unique 11 base pair barcode was exposed to rifampicin value of total barcodes at each time point. All barcode reads above the 10 barcode count per well cut off were
(10 X MIC) for 20 days in the TTR system with regular replacement of the drug containing media using a robotic liquid included in the analysis; however, mean barcodes lower than one is reported (below the dotted line) when this We thank Bill Jacobs, Albert Einstein College of Medicine for providing M. tuberculosis mc2 6230 strain.
handler. At 4 day intervals, 50% (100 ul) volume from replicate cultures were plated in equal halves over drug free and is due to averaging barcode numbers across wells. (C) Line graph representing the presence of individual Mainul Hague and Rutgers Genomic Center are acknowledged for performing deep sequencing of barcode libraries.
rifampicin containing agar medium (breakpoint MIC). The remaining 50% culture was allowed to regrow without drug barcoded clones among the replicate cultures during rifampicin exposure. (D) Bar graph showing the We also thank Véronique Dartois from Center for Discovery and Innovation, Hackensack Meridian Health, for
and plated similarly. Colonies isolated from different time points were used for DNA extraction and deep sequencing of percentage of common barcodes among the replicate cultures of different time points. suggestions on developing TTR system.
the barcodes.




	Slide Number 1

