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Did drug resistant genes exist from ancient times?
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Our resent studies revealed that natural compounds nybomycin are only
effective to quinolone-resistant bacteria with mutations in the quinolone-resistant determining
regions of their type I1A DNA topoisomerases. We designated such compound as reverse-antibiotic
RA). We have been interested in why nature produces RAs, and hypothesized that there should be many
quinolone-resistant, or RA-susceptible bacteria (the targets of RA) in environment. To prove this
hypothesis, we screened quinolone-resistant and RA-resistant bacteria from environmental samples,
and found that many quinolone resistant bacteria were present in environment. Moreover, we also
found that bacterial taxonomic families are strictly categorized into (1) quinolone-resistant and
(2) RA-resistant groups. We also found that bacterial families to which human pathogens belong tend
to be categorized in (2). This suggests that human pathogens have evolved by chance as
quinolone-susceptible, explaining utility of quinolone.
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The QRDR aminoacid sequences:
it has been known that the sequences have serine residue (S) following
highly conserved HPHGD motif confer Q° (or RA®) to bacteria, whereas
hydrophobic residues leads to QF (or RA%) in case of E. coli and S. aureus.
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