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Fluoroquinolones being synthetic compound were expected to thwart resistance for longer time, but they succumbed to bacterial resistance within a span of five years. Therefore, understanding the reason that made these antimicrobial counter resistance so easily is imperative. Identical QRDR mutants were subjected to PMQR gene expression analysis. Resistant and sensitive isolates of K. pneumoniae and E. coli were subjected to whole transcriptome sequencing on Illumina HiSeq2000 platform and the findings were further by qPCR relative gene expression analysis.

PMQR gene transcript levels were found to directly proportional to the MIC values among identical QRDR mutants. The expression of PMQR genes were was maximum among the isolates with higher MIC values. The PMQR genes were found to elevate the MIC level of the resistant strains synergistically.  aac(6’)-Ib-cr gene had the highest expression followed by qnrS whereas, qnrB had the least expression. A total of 29 and 36 genes were upregulated while 25 and 32 genes were downregulated in E. coli and K. pneumoniae respectively. Carbohydrate metabolism, ATP synthesis, purine metabolism, IMP biosynthesis, nucleotide sugar biosynthesis, iron ion homoeostasis were significantly downregulated. On the other hand, oxidoreductases, efflux pumps, porins, iron-sulfur cluster repair protein, magnesium-transporter, phage shock protein, genes involved in conjugation, helicase enzyme and fimA, fimC, YpjA, YgeY & ompC gene which were previously reported to significantly upregulated during DNA damage were significantly upregulated.

To conclude, PMQR genes are capable of elevating MICs to higher level among identical QRDR mutants and fluoroquinolone resistance is no more restricted to QRDR mutations.
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