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Fig. 1.

Amino acid sequence in the quinolone-resistance-determining region of GyrA in dif-

ferent species and its comparison with M. tuberculosis.

Table 1.0 Bacteria in which the topoisomerase IV gene was
not identified in total genome sequences

Gram-positive, aerobes:
Mycobacterium tuberculosis
Mycobacterium leprae
Gram-negative,
aerobes:
Helicobacter pylori
Campylobacter jejuni
anaerobes:
Bacteroides fragilis
Fusobacterium nucleatum
spirochetes:
Treponema pallidum
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Fig. 2. Distribution of mutations in the quinolone-resistance-determining region of GyrA
and ParC in clinical isolates of P. aeruginosa.

Table 2.0 Inhibition of quinolone agents on DNA topoisomerases from wild-type and quinolone-resistant mutant

of P. aeruginosa

1Cso] p g/mLO

Drug DNA gyrase . Topo IV .
Ratio" Ratio"
wild T83lI Wild S87L
Sitafloxacin 0.42 1.85 4.4 212 8.62 4.1
Levofloxacin 0.88 10.39 11.8 4.96 49.18 9.9
Ciprofloxacin 0.55 8.29 15.1 4.06 33.00 8.1
Sparfloxacin 0.75 17.49 23.3 6.14 52.31 8.5

U Data is expressed as T831/Wild or S87L/Wild ratio.
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Fig. 3. Antibacterial activity of quinolone agents against clinical isolates of P. aeruginosa.
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Table 3.0 Contribution of MexAB-M efflux pump for quinolone resistance in bacterial topoisomerase

mutations

MICO p g/mLO for LVFEX

gyrA or parC mutation

AB-MO 110 O AB-MO OO AB-MO OO

0 nalB mutantld 0 wild typel] OoprM : : HgO

None 2 0.2501 8[F 0.0150 12801
gyrAd Thr83 - llel 8 2 040 0.12500 640
gyrAC Thr83 - lle[X] parCO Ser87 — Leul 32 4 [O80 05 0O 640
gyrAC Thr83 - lle[1] parCO Ser87 — Leuld 128 16 080 5 0 640

gyrAO Asp87 — TyrQ

Y Folds increasing in antibacterial activity compared to nalB strain are shown in parentheses.

Table 4.0 Frequency of LVFX-resistant mutants in strains
with efflux pump operon deletions

LVEX MIC  Frequency of LVFX-

Strain Pump status

Opg/mLO  resistant mutants®

PAM1020  wild type 0.25 2-4x 1007
PAM1554 A mexAB-M 0.015 2-4x 1007
PAM1409 A mexCD-J 0.25 2-4x 1097
PAM1623 A mexEF-N 0.25 2-4x 1007

A mexAB-MO
PAM1626 A mexCD-JO 0.015 01x 1091

A mexEF-N

Broad spectrum EPI: MC-207, 110

Y The frequency of resistance to LVFX was determined at
1y g/mL.
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Fig. 4. Chemical structure of efflux pump inhibitors] EPIs{]
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Table 5.0 Inhibitory profile of MexAB-M specific efflux pump inhibito] ABS-EPIC against Mex mutants

MICO p g/mLO
Strains Expression LVFX AZT
ABM CDJ EFN alone 0 ABS-EPI2 [ fold MIC[P alone 0 ABS-EPI2 [ fold MIC[P

PAM1020 | 0.25 0.125 0O 20 2 0.5 0 40
PAM1032 (RN 2 0.125 0160 32 1 0320
PAM1723 a0 1 0.125 0 8o 32 2 0160
PAM1738 [REN| 2 2 0 10 0.25 0.25 0 10
PAM1753 (RN 2 2 0 10 0.25 0.25 0 10
PAM1626 0.03 0.03 0 10 0.25 0.25 0 10

2ABS-EPIC DA-384900 was added at 10 y g/mL.

bFolds increasing in antibacterial activity with ABS-EPI addition are shown in parentheses.
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Research on quinolones and efflux pump inhibitors in the post-genomic era

Kazuki Hoshino

New Product Research Laboratories I, Daiichi Pharmaceutical, Co. Ltd.,

1-16-13 Kitakasaill Edogawa-ku, Tokyo, Japan

Complete genome sequences of major pathogenic bacteria have been disclosed and available in the public
domain for a number of years now, so we can consider ourselves in the post-genomic era. Bacterial genome in-
formation has been widely used in research to support the search for new antibacterial agents by validating
new targets for antibacterial agents, by analysing the distribution of these targets among species and by survey-
ing trends in the emergence of resistance mutants. Moreover, we can utilize information taken from bacterial
genomes to analyze drug-target interactions based on structural details of the target protein deduced from its
gene sequence and associated in silico screening for potential inhibitors against the target protein. In our re-
search efforts on quinolones and efflux pump inhibitors, we have used genome information to assess the target
distribution, to analyze trends in resistance development and to estimate the effect of target inhibition. Re-
cently, protein crystallization technology has improved greatly, even for membrane-associated proteins, and
therefore a structural biological approach may possibly assist in the discovery of new lead compounds that in-



