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    Abstract
The invasive non-typhoidal serovar of Salmonella enterica, namely Salmonella Typhimurium ST313, causes bloodstream infection in sub-Saharan Africa. Like other bacterial pathogens, the development of antimicrobial resistance is a severe problem in curing non-typhoidal Salmonella infection. In this work, we have investigated the role of four prominent outer membrane porins of S. Typhimurium, namely OmpA, OmpC, OmpD, and OmpF, in resistance against broad-spectrum β-lactam antibiotics-ceftazidime and meropenem. We found that deleting OmpA from Salmonella makes the bacteria susceptible to β-lactam drugs. The MIC for both the antibiotics reduced significantly for STM ΔompA compared to the wild-type and the ompA complemented strains. Despite the presence of antibiotics, the uninterrupted growth of STM ΔompC, ΔompD, and ΔompF endorsed the dispensability of these three porins in antimicrobial resistance. The β-lactam antibiotics caused massive depolarization in the outer membrane of the bacteria in the absence of OmpA. We have proved that none of the extracellular loops but the complete structure of perfectly folded OmpA is required by the bacteria for developing antimicrobial resistance. Our data revealed that STM ΔompA consumed more antibiotics than the wild-type and the complemented strain, resulting in severe damage of the bacterial outer membrane and subsequent killing of the pathogen by antibiotic-mediated oxidative stress. Upon deleting ompA, the steady decrease in the relative proportion of antibiotic-resistant persisters and the clearance of the STM ΔompA from the liver and spleen of C57BL/6 mice upon treatment with ceftazidime proved the role of OmpA in rendering protection against β-lactam antibiotics.
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