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Gene cloning and characterization of
a novel multidrug efflux pump in Legionella pneumophila
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Abstract: Legionella pneumophila causes respiratory diseases including severe pneumonia, called
Legionnaires' disease, and Pontiac fever. L. pneumophila have ability to infect alveolar macrophages
and grow in them. To approach L. pneumophila in macrophages, effective antimicrobial agents are
limited. Once L. pneumophila develops a resistant to antibiotics, treatment becomes extremely difficult.
The analysis of drug resistance mechanisms of L. pneumophila is important. One of such mechanisms,
the multidrug efflux pump, is common to bacteria and contributing to multidrug resistance. We cloned
Ipg1323 from L. pneumophila subsp. pneumophila JCM7571.The putative protein of Lpg1323 has 12
trans-membrane segments and belongs to Major Facilitator superfamily. It shows 64% similarity to
NorA, a known multidrug efflux pump in Staphylococcus aureus. Escherichia coli KAM32, a drug
hypersensitive strain, cells harboring a plasmid carrying 1pg1323 become resistant to many kinds of
antimicrobial agents.
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Lpgl323 386 64 12 AL, Hix OBEICRT 5 MIC ORESY
Lpgls4 461 16 M mEiTo (F 2). HEEERZE E ol
Lpg2061 401 25 28 KAM32 ¥kIZ E B 22 AP A 7 % KAR L7 E
Lpg2234 455 38 23 coli Bk TH v, PLEIRMMED Ny 7 7T 7 v R
Lpg2438 396 o7 19 (VY. 20 7= DB SR FE ORRT 1238 L7218 %
Lpg2841 399 35 20 TH 5. KAM32 [ pLKS1323 ¢ MIC |3 imipenem

35 /\ \M

-1 \V vv 9 10 11 12
35
1 232 309 387 (aa)

1. Lpgl323 DINA ]\“m/\":/b_ﬁ%v*ﬁ,

51



2N
erythromycin 75 4 pg/mL, norfloxacin 73 0.06 pg/mL,

0.5pug/mL , tetracycline 2% 0.25 pg/mL ,
acriflavine 7% 5.6 pg/mL, ethidium bromide 7% 8
pg/mL, rhodamine 6G 7% 8 ug/mL &,
LD KAM32 / pBluescriptll KS(+)IZHb~, Wi
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* 2. HHEHEIEIIK T 5 MIC
MIC (ug/mL)
EANE S KAMS2/ KAM32/
pBluescriptll
Ks() pLKS1323
Imipenem 0.25 0.5
Doxycycline 0.2 0.2
Tetracycline 0.125 0.25
Erythromycin 2 4
Chloramphenicol 0.5 0.5
Ciprofloxacin 0.008 0.008
Norfloxacin 0.03 0.06
Rifampicin 4 4
Acriflavine 2.8 5.6
Ethidium Br 4 8
Rhodamine 6G 4 8
Benzalkonium ClI 2.4 24
TPPCI” 8 8

“TPPClI; tetraphenylphosphonium chloride
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PEAME T L, Lpgl323 ORBEN D72 7po T
AREMER B 2 bz, £70, BEOEWCLD
AHEME S % 2 b7z, L pneumophila & E. coli (%
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I%, E.coli & S.aureus 5+ & LTt L7556
(2, R RO ML~ DSBS 72 D
ZEBRHEIN TS W ZLT, KKROEET
&% S. aureus (2331 DT DIE O RNLHIPEH AR
YT OEENR L A S, £OMEE b ENo T,
Z D72, Lpgl323 DA K OHERE Z fiftT 25728
(\Z1%, L. pneumophila % 15 £ VW THENT - 5 &
BWHARH 5. E coli (2T, Lpgl323 % L.
pneumophila EYE DVEFEIED erythromycin (Z%f
T AHMECE G L CWe, £z, SRIOMT Tk
new quinolone & ® norfloxacin Mtz & B5 L C
W DT, Rk OHUE FEME L. pneumophila
DOHBUAE Z 5728 Lpgl323 D & & 72 DR
iz b2 <AFE L TV D RIDOZ AP A 7
DT 54T 9 ZENEETH H.
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