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Pseudomonas aeruginosa has some mechanisms of multi-drug resistance, including
efflux pump system and amino acid mutation related to the drug resistance. We
investigate the molecular biological mechanism of resistance to antibiotics, and seek for
the rapid detection of the resistance. A hundred and fourteen strains of P.aeruginosa
isolated from UTI patients were used in this study. Genomic DNA from each strain was subjected to
PCR amplification of 225 bp in gyrA and 166 bp in ParC spanning QRDRs. After we performed
DNA sequencing of these amplicons and identification of mutations in the QRDRs, DHPLC was
undertaken to investigate whether its results correlate the distinctive chromatogram with their DNA
mutations pattern. In terms of efflux pump system in Pseudomonas aeruginosa, | examined the
evaluation of the RNA frequency in the representative protein (mexB, mexC, mexE, mexY, muxA)
related to efflux pump and the relationship with the drug resistance using technique of the
quantitative real-time PCR.

SN IR TEER
(EAHAL - 1)
[EXESEE Al o &t
SR ERR 250000 750000 3250000

WAy B - PR

R O5F - ME « 25 FH% B

T N RIS, BUBESKTE, RS A

1. BRI S Pl OH 5 T D, WRABHEE T I, RERRYLSE DR
EYEIRIEIZB W C IEENZH I 51 BT NMA X )0 %#.%ﬁﬁ% A
SHT,EAMHEEOMBEAELC R > T | SR TEERGEETIE IS OREFNICK

U




L CTHIMMEROEMA L <& S TEHEY .,
BRRHIIZ BRI 2 > TV D, KRS, FRIRE
DIFPELIZ DWW TIETE L < DREDRH Y 1
Sk &0 A TR M A 7R IR 2358
EEDNTN D, FAIMPERAIZEE LTI
ERIE SR K D A OPLETEHEOIR T | KA
PEH R (efflux pump) OFEBETTIHE, Yufn
APEBEIRFIZ & % DNA gyrase & OfE AL,
MEPHESNTND, 7ArFx )/ 1k
PUE I U IR SR OB s F A 5N
MO R E ZRBEERNFTH D L b T
W5, BT 2 S ORI A SRR
[FlE LHER C & 2 il 2 Wik 23 -2 7 g SL
SNO2H DL, G N—T7 T, DX
D 7o FANMVERERSICBI L COMETECTIXH %
W, BRI T e —F 21TV, RETEEA
TEEFmRDDH, ZOMREEE 2 A
JE TR IR B R A IR ok B O i A T =
XL DOFRINCEF T2 TFETH D, rrlREIE
RIBEIIED ETZ DN HEDO—>TH Y | HE
AR ST D Z AT O FRIRE 13, A
F U UET R EKE

(Methicillin-resistant Staphylococcus
aureus;MRSA) (ZHABERFTD 2203, BE
WS HEREREREICHEESNATEY . &
EHRRE T OBEPIR G R &2 fif T3 5 F 03 &
BThd,

2. RO BER

PR G R SRR IR B O T B S M LB L
T EKANPEH AR > 7 - i B s - 2
THE % DFLEHFE~ DI & DBIEIZ- DT
T %, 770 HHUE MM O 4y F A1)
AT = X LZOWVWTHRFTT 5, S5
FUE SR~ O 2 W ik O RS & fat

% o BUEZ T élz*f\%ﬂ%liﬁ & ﬁﬁﬂiﬂ‘lﬁiﬂ CIELER

PRESIEGUIE  FrIZ IR BB EER R 2 A4 54

MEME PR IR YIE DIRIIE N ML I (2 b T
STETBY  FONEDHTA% DI
EEWIEDAIFIERELRDZENENTH B,

3. WFRDIFE

PR R e e Rk IR B D B IR R IZ >\ C L 7
A RF ) 1 RPIEEORENER TH D

gyrA/B, parC/EBin DX / 1 VilERE
783K (Quinolone Resistance—-Determining

Region: QRDR) 2B 257 I/ BEOBEILTE
B L/ NS EBHEEE Minimum inhibitory
concentration: MIC) DFHRHIZ DWW T, F7=
ZRb B 5T OB & &
RILPLE D MIC & OEENMEIZ >V TER

TIETT 2, FTB AR, BlaTRE
T & BE ORIR T — 2 L OFB & T~

SHIIFEN OB TAR, B RE T

R WHEDFESLIZ SOV THIIET D,

efflux pump {

4. WRFERCR
OF / v RPUEHFE TR VP A~ b
NERL, EREREER 2R, £ 0T
(FAH E ODNABRUZ B -9~ 5 DNAgyrase & IV
MltopoisomeraseZ fLET HHETHD, ZD
[ RIEDO M & L C MRS D8R T
BRPOHIT N D, RIRFEOIENEER TH D
DNAgyrase & IVl topoisomeraseld#iLE 41
2 DMsub-unit, gyraseA/B. parC/En &4
REN TV D, REFFECTiL Z 4 B gyraseA/B,
parC/ED 7 v ViR EfEIK (Quinolone
Resistance—Determining Region: QRDR) T
DY —2 T AZATV T 2 BRI & R E
L7z, & H1Cwild types DLbERIZ LD 7T I
MERZATOHEEFREL, 7 X/ BEES
BRE LTz, £72, TOHRNST X AR
AT HREERIE L. MICE ORI A fat L
7o FT-PURAIEA ZEMME R R 5 72 DM R U
T DMICH JE U EFEOZSR & O REE



Z R,

BT, ZNBAEROHTHEICMICE B>
LIS ERZFE L, Z OEREZEKrisk
factor (BEMEMEIRESIRGWIE, MERI, 7 A4 1
X n SR EOHIRE MR L) & OH
Bz oW T H R L7z,

@F / v U RPUEHEOMHPEIZ SV T, QRDR
D BeFER) 28 B O ZFE D i L L IS BEFR L
TNHEENTND, 2L DEETERE
WSR2 W i L LC., Denating high
performance liquid chromatography (DHPLC)
EaiTolz, Zhid, BRADNAZ G5 E
(Zid, 2HEORE “AEHSF L2 O~T 1
ARSI FNEN TR DR TR S
M, 20l ED Y — 7 2R TR & B
T D, —EEICHEA AL il (B Ebp) 12
BT DB LORMOL RO FEEIZ SN
THRIETE FFICHETERaA N TH LT
D ATV == TEEL L TAHLEERZD
e,

OFFIEE I T Defflux pump DHERETLHEIC
DWT, ERfHreal-time RT- PCROFEA
T, efflux pumpZ ARk 2 AR 72 E
F (mexB, mexC, mexE, mexY, muxA) % code
T HRNADFEBLBAE OFFAMG, F L OFEA M
EDOBEBRMEICOWTHRF L7z,

5. TR FRCE
(BFFRAR 2 IFZe oy a8 e O AF 9241
IR

GEEsm ) (R 1)
Mutations in the gyrA and parC genes and
in vitro activities of fluoroquinolones
in 114 clinical isolates of Pseudomonas
aeruginosa derived from urinary tract
infections and their rapid detection by

denaturing high-performance liquid

chromatography.

Int J Antimicrob Agents
2012Nov;40 (5) :440-4.

Matsumoto M, Shigemura K, Shirakawa T,
Nakano Y, Miyake H, Tanaka K, Kinoshita S,

Arakawa S, Kawabata M, Fujisawa M.

(¥R GE3 M)

1. Rapid detection of the gyrA and parC
mutations in
fluoroquinolone—resistant
Pseudomonas aeruginosa strain by
denaturing high-performance liquid
chromatography in UTI patients in
Japan
The107thAUA (AmericanUrological
Association)

Annual Meeting (2013 5/4-8 San Diego,
USA)

2. Rapid detection of the gyrA and parC
mutations in
fluoroquinolone-resistant
Pseudomonas aeruginosa strain by
denaturing high-performance liquid
chromatography in UTI patients in
Japan
Annual European Association of
Urology Congress (2012 2/24-28

Paris, France)

3. Rapid detection of the gyrA and parC
mutations in
fluoroquinolone-resistant
Pseudomonas aeruginosa strain by
denaturing high-performance liquid

chromatography in UTI patients in


http://www.ncbi.nlm.nih.gov/pubmed/22884856
http://www.ncbi.nlm.nih.gov/pubmed/22884856
http://www.ncbi.nlm.nih.gov/pubmed/22884856
http://www.ncbi.nlm.nih.gov/pubmed/22884856
http://www.ncbi.nlm.nih.gov/pubmed/22884856
http://www.ncbi.nlm.nih.gov/pubmed/22884856
http://www.ncbi.nlm.nih.gov/pubmed/22884856

Japan
the 28th Korea—Japan Urological
Congress (2011 9/16-17 Korea)

4. RESIEGE ihORARIR A R IR IR IC 31T 5
Rk u~ N7 T T 4 —1kITE D
TG a k) m  RGUE IO RR
P WHEMENT ~D Rt
%599 [\l H AR # B i e (2011
4/22 41 2)

6. MFFTHERE

() WFgeE#

mwA B (wYER V)
PP R EE EEPE ER
fFFeE & 5 40533774




