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Mo AAERFNREERE
Pi A FOWR 2 M R 25 AL R B B T
HITKFEF¥R I PR 3 B 2
FLHELE 1o e
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FXHE

HE:

FRABEH IR FRREAERFORAMGZR UREERTYURE
AERFNRENY, AR LEEFARE S ARBELKE.

%

% /A Vitek2 Compact 4 8 S AR X E A F R AN LA REHTER, A
F R BB RRAT L % 4T AR ¥ (Matrix-Assisted Laser Desorption/IonizationTime
of Flight Mass Spectrometry, MALDI-TOF MS) #47# k. & /A Vitek2 Compact 4 &
HEHERAGRE A A MIC HTHUE, RAEH IR ERNERE,
#A KA AR fisher B VIR i A P KPR E#TRIT . A PCR 25!
¥R T KT EAR N parC o gyrA W, FFHATHFF0F 547

xR
AFRFUE 60 thEIERE, 30 Rk E TEAEHK, 30 tkkE THTH



I REFLZMRX BB PUHE

K. £4 45 kR GAEFFAMEE ARSI LA HERAEE S EFRATFR, 7
HEEAZEAGEK, 2RREME, 6 RERE. BRI HELH
HEABRTATEERRELH N 96.7%% 100.0%, *kRAFHEESH K
86.7%F1 93.3%, MUBEEBRENH 133%, NEERDEKEEEN 70.0%,
BHEEALGRES I BRARNUREHRLEITFLER, BHREAAVEFR
BT 14k EABRE WY parC B gyrA BEELERE, RERBU parC £F
# Ser79Tyr #1 gyrA ZkF 4y Ser81Leu BE X £.

&b

SEAFFIME S ENTLEREAEREARAEHGEREN. 25 E
& A fl T AR A Y B TR kparCugyrA 2 B ) K& K B3 USer79Tyr e
Ser81LeuR L X .

[X4F] RARRE; Wl SEmEL
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Part I Antimicrobial susceptibility analysis and mechanisms
for fluoroquinolones of Streptococcus agalactiae

Zhejiang University School of Medicine
Postgraduate: Xu FengYiang
Supervisor: Chen Gongxiang

Abstract

Objective:

To investigate the antimicrobial susceptibility and mechanisms for quinolones of
Streptococcus agalactiae from Taiwan and Zhejiang Province, to provide theoretical

basis for clinical rational use of antimicrobial agents.

Methods:

The clinical isolates were identified by Vitek2 Compact automated microbiology
system, and then confirmed by Matrix-Assisted Laser Desorption/IonizationTime of
Flight Mass Spectrometry (MALDI-TOF MS). Antibiotic éusceptibilities were
determined by Vitek2 Compact automated microbiology system. Susceptibilities rates of
9 antibiotics for isolates from Taiwan and Zhejiang were analyzed by chi square test and
fisher’s exact test. Antimicrobial resistance genes of quinolones in S. agalactiae such as

parC and gyrA were investigated by PCRs and DNA analysis.

Results:

Sixty S. agalactiae strains were collected, 30 strains were from Taiwan and 30

v
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strains from Zhejiang. Of which 45 were from the normal examination of maternal and
women's vagina and vaginal fornix secretion samples, 7 cases of amniotic fluid from
maternal, 2 cases from the semen, 6 from urine. Susceptibilities rates for penicillin of
Taiwan and Zhejiang were 96.7% and 100%, those for cefepime were 86.7% and 93.3%,
those for erythromycin were 13.3%, and those for levofloxacin were 70.0%. There were
no statistical significance between susceptibilities rates of Taiwan and Zhejiang. Amine
acid substitutions were detected in par C and gyr4 genes in 14 of 18 levofloxacin-non-

susceptible isolates. The predominant mutation type was the combination of Ser79Tyr

and Ser81Leu mutation in parC and gyrA genes.

Conclusions:

The susceptibilities rates for common antibiotics of §. agalactiae from Taiwan and
Zhejiang were similar. Ser79Tyr and Ser81Leu mutation were the main types in parC

and gyrA genes in both of Taiwan and Zhejiang.

[ Key words1 Streptococcus agalactiae ; drug resistance; quinolones
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HH:

HEFRADEFME MRS R RTOR AR LT AHNS, FErtx L@k
Bl #AT T, A RREHRKE.

i

A API20Strep BHRE L EA AN 02 F3 ALTHE 0B BO_BEZN
48 HRERFHATER, B ERA R B BOLRRAT & B AT AT B R L
(matrix-assisted laser desorption ionization time of flight mass spectrometry ,
MALDI-TOF MS) #1T#— % &. RAEEFBEERNAFTSEREREA 7
f i 4 & &AL & % B (Minimum  inhibitory concentration, MIC). ¥ & ¥ £
MIC>4 mg/L Bt SR AL AW R P ERNFHT G EE gyrd, gyrB,
parC, parE #1% %, FEUFRF Y E MIC<0.25 mg/L Sk @ #thxt, X
JH W 37 % i 3% ( Pulsed-Field Gel Electrophoresis, PFGE) 2% & 4t 3 A< F #1
X BB AR 24T R IR T

gXx.

£ API20 Strep % IRE % & & 4ift MALDI-TOF MS 85 % , 48 th 3K ¥ 4
S RE. EMAERVE. AFERRFTFEENERESH 100%. #HHEF

VI
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£ OBENAABRENRERSIH 91.7%. 91.7%F 89.6%. HRAWE. A4
R EFETGH R MICso 25 4 2mg/L . 1 mg/L #2 <0.25 mg/L; MICeq 271 A
4mg/lL. 2mgL fu05mgL. 48 (AU EREFH 12 %hAHFK AP E MIC 4 4
mg/L, 13 MIC 4 8 mg/L, WHhRELFTHMR, X 13 S EFEAHAGER
BUERET, 12 RE parC RE LR 79 HLARRENEXFEARKRAR
( Ser79Phe/Tyr ), 10 #R# parC XHHE 121 LI AEBEETHNH AR
(Alal21Val), X ¥ 1 %% parC % F L Ser79Phe R E &3 park % H L 371 fu#t
BBMREEAFREAR (Ser371Leu) HAMRMEERE, EZEHANTY EH MIC £
BEEE (MIC=4 mg/L). 17 HREKRHHRN PFGEERETH TR, EPR
BABHFAWEMIC>amg/L HEH, TEMHFEHHE. AXK. FE5K.
WX REfEE LR, & MIC>4 mg/l Hk# 692%. %K C HHRUAKREDE
MIC> 4 mg/L Wk, HAHERENRE. REB. D. E. FRGHHUMRETE
WX,

&
parCEERERZLERE L EHLAEERESK TS EMICERAATNE
EEHE, PFGEAME TSR RERPELT R HE AN EE KT,

[X81A ) RS RE; RAYPE; 2ERE; REEIH
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Part II Antimicrobial susceptibility analysis and mechanisms
for fluoroquinolones of Streptococcus pyogenes

Abstract

Objective:

To investigate the antimicrobial susceptibility and mechanisms for quinolones of

Streptococcus pyogene and to analysis the homology of the strains.

Methods:

The clinical isolates were identified by API 20 Strep identification system, and
then confirmed by Matrix-Assisted Laser Desorption/IonizationTime of Flight Mass
Spectrometry (MALDI-TOF MS). Minimum inhibitory concentration (MIC) to
ciprofloxacin and other 7 common antibiotics in clinic were detected by using blood
M-H agar dilution method. Isolates of MICs>4 mg/L against ciprofloxacin were
detected for mutations of Fluoroquinolone resistance genes such as gyrd, gyrB, parC,
parE. At the same time,4 isolates, with MIC<0.25 mg/L against ciprofloxacin, were
used for comparison. Homology analysis of 17 isolates from different areas of Beijing

was performed by using the method of pulsed field gel electrophoresis.

Results:

The identification results of API 20 Strep Identification System and MALDI-TOF
MS indicated that all of the 48 strains were S. pyogenes. Sensitive rates of S. pyogenes
to levofloxacin, ampicillin and penicillin were all 100%. The resistance rates to

tetraéycline, erythromycin and clindamycin were 91.7%, 91.7% and 89.6%, respectively.

Vi
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MICs of ciprofloxacin, levofloxacin and moxifloxacin was 2 mg/L ,1 mg/L and <0.25
mg/L, MICy was 4 mg/L, 2 mg/L and 0.5 mg/L, respectively. Of the 48 isolates of S.
pyogenes, 12 isolates showed the MIC at 4 mg/L, while one isolate has a MIC against
ciprofloxacin at 8mg/L, which isolated from Chaoyang district. Analysis of sequence of
chromosofne mediated quinolones resistance genes in those 13 ciprofloxacin
non-susceptible isolates exhibited that there were 12 isolates that harbored
Ser79Phe/Tyr mutation and 10 isolates which harbored Alal21Val in parC gene. It is
shown that an isolate contained Ser79Phe mutation in parC gene in the occurring of
Ser371Leu mutation in parE gene for the first time, but there was no marked raise to
ciprofloxacin MIC (MIC=4 mg/L). There were no mutations in gyrA and gyrB genes.
The PFGE results demonstrated that the 17 tested isolates could be divided into 7 clones.
The clone A isolates from Chaoyang, Daxing ,Fengtai, Shunyi and Shijingshan district
have a MIC>4 mg/L against ciprofloxacin, which covered 69.2% of all MIC>4 mg/L
isolates. The clone C isolates from Huairou district were MIC>4 mg/L isolates. B,D,E,F

and G clones isolates come from different districts.

Conclusion:

The mutation of parC gene was the main reason that contribute to the slightly
increase of ciprofloxacin MIC in S. pyogenes isolated from Beijing districts. The PFGE

analysis showed that there was a small scale prevalence caused by the infection of S.

pyogenes in some districts.

[ Key words ] Streptococcus pyogenes; Ciprofloxacin; Gene mutation;

Homology analysis
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LS| EXAK B XA
MALDI-TOF  Matrix-AssistedLaser Desorption/Ionization &R H B BOLBRREH T
MS Time of Flight Mass Spectrometry 17 B R
PCR Polymerise chain reaction ReBEgA RN
DNA Deoxyribonucleic acid MEMEZ TR
gyrA Subunit A of DNA gyrase DNA 588 A T 81
parC Subunit C of DNA topoisomerase DNA # #2118 C E B A1
MIC Minimum inhibitory concentration RIEHERE
gyrB Subunit B of DNA gyrase DNA #E#H5 B T £
park Subunit E of DNA topoisomerase DNA ## R HB E T £z
MICs, 50% Minimum inhibitory concentration S0% & & RE
MICy, 90% Minimum inhibitory concentration 90% & I e % &
PFGE Pulsed-field gel electrophoresis Jok o5 37 % B . ik
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WL K% B B I SR A B 5 BT
U o i id
7 I BRIi A #

LW ¥

- F 3% 3R 77 SRBAY 4 3R & (Group B Streptococcus, GBS)E ¥ % & T4k A
ARG E, REFHALERRNEIEERE. CEEFELAABRERR (L
HEFLBRYE) 5HEFZHIAN PR EBELZ AR FTLEREARX, DHER
NS EBEEN. AT RARKTAMTLE. CABEX. KRAk4d
FRENRAHR, BRETGBSR RS HABNBR LR A E, MFLHER
BERRERYE, ¥AARNREARLESR. AT, ENEELERE T AF
P AR K31 4 F w25 £ F 554 ju™], 200348 Yoshiaki % & K i 7 s £ S M 549 %
gl MEALE, GIF, EESELHARSANEEERANLLE
RET, TAERA B AR E T T S5 R ermH B 84 00 S o F %
tfmefXEAMNRHAHERENED; & F% %G %4 LK (quinolone
resistance-determining region, QRDR) :L#gyrA. parCEEH R %, R R LR
ErEEMASYHANEIERERC, AT, ENXTEAAERE T EEHEL LY
WHNHAFREFT I N, RARKE TOKNLAE R 2By EALERE,
B EEREARAERATERL, HFAEEMEGYARENHRTTH
x.
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1. EHRXRE:

TAHRE 604k, HFEAXET 201216 ARETFEEHR (304 ). #H
X (30 #k). 45 RREBFEF AR EE AR E LA ERAEE 5 E2 0
BAR, TR¥EE&FZHGEK, 2hFEHAE, 6 K8 RA.

PR #: K% AE DHSo, 164 2R BB BOLRAT & B UATH B RS B4R
HEH .

2. TEQRE:
(1) HFsafel200 £ 4% £4E: HEAL FORCE A 8;
Q@EE BRI FEHRM: £E Thermo 2 F;
(3)MALDI-TOF MS {X: {& & Bruker Daltonics /A & ;
(4)Legend Micro 17R %10 4l: Thermo /A &;
(S)PCR #3143 : %5 Biometra 2 ];
(6)DYY-11 Bl i f: EFTA—NB;
(7)DNAMAN 6.0: % [E Lynnon Biosoft /2 &;
(8)UVIpro ¥ 4h s A& (X :4€ B Whatman Biometra /5 ;
(9% &% At & E eppendorf 2 ;
(10)Vitek2 Compact 2 8 S/ AE K T B R EL: 2 EEWBERERNF
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3. EREmEH:

(DEEFE: FRLILFREPR. FEEPFRPTELFREE AMNERE
Wh A R E

(2MALDI-TOFMS #82F B &4 1 X % ik: 1&E Bruker Daltonics 4 ] ;

(3)MALDI-TOF MS FrAERA w Z R ZH(TFA). a-RE 4 BXNER
(HCCA). B i#47.E. F8%. TAKZ®: £F Sigma A F;

@) EEARKEAAE: LEFEHEAHRARLE,;
(5) Taq B X PCR R A8 X RXA|: H &K Takara 2 8;
(6)PCR R M #: % Axygen 2;

(7) 5XTBE Wik & W #: PRI 54gTris B, 27.5g AT S00ml EAE A+,
AN 20ml & 0.5mol/L # EDTA (pH8.0) &4], #-m&iAZE 1000ml, % BRAF, #
JA BT BB 100ml, JH 44 B A 1000ml.

®) 54 MEXEAFIHE LELTAYTERARSARAAERK, §
MR 5T

X E5 4 F 3l FBEKE BXER

5'-GGTTTAAAACCTGTTCATCGTCGT-3’
gyrA 407 bp 48°C

5’- GCAATACCAGTTGCACCATTGACT-3’

5’- CCGGATATTCGTGATGGCTT-3’
parC, 403 bp 48°C
5’ TGACTAAAAGATTGGGAAAGGC-3’

(9)Vitek2 Compact [H ¥ SR % /B8 F: HELWEERLF
= ¥

1. HHkREE:
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R Vitek2 Compact £ B S HH S XA BE AN T AR REHRITERT.
2. MALDI-TOF MS % 5% & #k:

(1) @ERE: IR 23NAFEXPEET 1.5ml FCEH, fwA 300 ul &
AEA, BREMN 900 ul BAZERA. 12,000 g % 2 min;

(2) BHEY: EVERAEBRLEEZE, TRWEMA SO 70%F BRiR4,
RN 50 ul ZJEBA, 12,000 g %% 2 min;

(3) fut: BOBEREWN L ul BETF 96 IR, BREATREMAL pl
EJFHCCA BEMENILE;

(4) REZHF: BRIBNEANBRTREESF, FEFARARNRE
ZFHCPS (BEFAEEAIELKLAN 4 L ES);

(5) Figptfoletr: RENEASHERER, FA3SS mELURK
3 (60 Hz)5R £2000-20000 Dadt Bl Wy MR B G B ¥, S MEREBARERK
H100%k: NEEEEMEELT: mEEFE20LY, REEEI86KY, REWRE6S
KV, HiR4REEE 150 ns. ¥ 5 &9 8 B # & 1 1 Bruker Biotyper 3.05% 5 $# %
HThE, HALRMEREBHER, FASHRALEER.

2. HHURERR

& J Vitek2 Compact 2 8 # HE LS E BB AZ L E H MIC #HATHE, A
HRSELEEKRLRERESE R 2 (CLSL 2011) 1%,

3. WHEXEPCR:

Pk L LB RE HoyrAfiparCEE (X P A4 AV ER B 164k, PAWE
2%k BUR6ER ).
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PCR Rk ZmT:
10xbufer Sul
10uM dNTé 4yl
sl 4 lul
Tiksl 4 1ul
Taq B (Swpl) 0.25ul
¥4 DNA 2ul
MR EARE 50ul
EET MEGLT:

1 94CHAM Smin

94°C 45s

2 48C 50s FEF 30 KRR
72C 45s

3 T72¢C 5min

PCRY WA 1 % HREEERE K, RIRRAAUARER, HHRLAF AN
K 500bp £%4.
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4. FFthxt:

PCR ¥ 7 HZZLB4LENITERGARLAH#TUF, AFEREAN
DNAMAN $ {4 33 th 247 .

5. #E LT
AR EH W o fisher B VIR R %, A SPSS1L.5 #HATAT.
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E-BLER

3 & K

1. %R
K34 RE: Vitek2 Compact 2 B S HAF L TG HAZLEkE 6 AT

#60HEIERELREY N THABRE. MALDILTOFMS £ ER2HETAK
JAERE, 2EH 2.0 ~2.3,2.3~3.0, 231 T A : secure genus identification, probable
species identification, FM ¥ kM EEER ELMF.

2. HHRREAR

ESEAVE. ABERGREAIMARAENERLE L AR T TRELE
REA P WREREHAZNGBREH, 478, FIUEAFERRRELHN
96.7%%1 100.0%, LA EEESF| N 86.7%F 93.3%. AHABERUEEHR
133%, MEAR D EBEEH A 700%. WEXA FF B Fo fisher BB R E,
i SPSS11.5 #4704, AMHA TN PEHAT 005, ZRLHKITFEX.

£160 /REABREABKEARLERNTERAPEHIMER

A E &K (n=30) HIIHEX (n=30) p 2
BRE(%) TEHERER) EEER) FTEUEER)

E9EVE  70.0(21/30)  30.0(9/30) 70.0(21/30)  30.0(9/30) - .
VR E 10.0(3/30)  90(27/30) 16.7(5/25)  83.3(25/30) 1000 /

Ak % 3 13.3(4/30)  86.7(26/30)  13.3(4/30)  86.7(26/30)  1.000 /
EHAEE 36.7(11/30)  63.3(19/30)  26.7(8/30)  73.3(22/30) 0405  0.693
E 323 ] 93.3(28/30)  6.7(2/30) 96.7(29/30)  3.3(1/30) 1.000 /
£E5% 70.0(21/30)  30.0(9/30) 80.0(24/30)  20.0(6/30) 0.371  0.800
Py e i 86.7(26/30) 13.3(4/30) 93.3 (28/30) 6.7(2/30) 0.671 /

Tt 33 96.7(29/30)  3.3/(1/30) 100(30/30) 0

FEEE 100(30/30) 0 100(30/30) 0 -

E: CRFAJTRITELN; ORTFEKERA fisher B R RTHITL
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¥, RA&PERA Y E
3. REEARGEARN

UKL ERE (ARERAVERS 164k, PATEH 24k, HE6H) B
parCagyrA X EF 7| G HRKE LA ERILEL 2 BREAAY ETERER(&
BRHIEIR) H 14 RELERE N parC K gyrd ERHFARE. ABLEH

(10/14) & parC fu gyrA ZEE A B K EEHEK: Ser79/Tyr fu Ser81/Leu R X,
B parC XEM 19 ML AL BB REL HBEAR (Ser79Tyr) Fu gyrA X FEH 81 1
AL BRRL N R BB (Se8l/Lew), 2 #h A LB RE # 4 Ser79/Phe F7 Ser81/Leu
RE, | hELBREAE parC B Ser79Tyr X, | RELBREFE gyrA
HE Ser8l/Leu BE. ZARV EHRRBN 6 (kAL ERE 4 parC fu gyrA XFH L

224 HAELBRENEKRE. REEFMAGUERUREEFFILAER

*% FE %Y E8RVE  paCEE gprA XH

HELER

&% 1 737 S

=20 2 788 S -

& 3 934 S

&3 4 1113 R

R 5 1192 R Ser79/Tyr Ser81/Leu
=0 6 1319 R

CRC 7 1492 R Ser79/Tyr Ser81/Leu
0] 8 1679 I

R0 9 1749 R Ser79/Phe Ser81/Leu
&% 10 1798 R Ser79/Tyr Ser81/Leu
&7 11 2272 R

&% 12 2280 R

Ser79/Tyr Ser81/Leu
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=% 13 S1 S ; .
X 14 S3 R Ser79/Tyr Ser81/Leu
X% 15 S8 R Ser79/Tyr Ser81/Leu
X 16 S9 R - Ser81/Leu
#% 17 S11 R Ser79/Tyr Ser81/Leu
£X 18 S12 S - -

% 19 S13 S ; .

¥ 20 S15 R Ser79/Phe Ser81/Leu
X 21 S17 I Ser79/Tyr Ser81/Leu
X 22 $22 R Ser79/Tyr -

M 23 1 R Ser79/Tyr Ser81/Leu
BN 24 120411074 R Ser79/Tyr  Ser81/Leu

H: “"RTFLEE, Ser EFRLEAH, Phe RFAEARAR, Tyr RFBEH, Leu
ETRAR
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4 it #

FIMRERASHALhFE LR RN EERFY, EXDARHN, Fi
JBRREAEREL B A, WX FREX N AT EKE 4-6%. BABRER
BRA KA AR, RERD. WhE. BX. CAEX. FHXEERR,
ARRERE. WEEEARRHEEREY, KT, EEAEFHALILER
BN EFARGHEL.

FLERENCEE. WHKE. AAEE - ERBERFRGED, KRS
FUERENLEE. WHE. TAEBEOREEY 60.0-86.7%, HPoBHE
AT R I EER G RLE N 86.7%7 80.0%, HEBHTUHEXRRENZE
NFEMEE 507%°. RRHLBEMGE 4005 HENRNAEEREE
60.1%", RRAFABENATHGEALRRTE. FEELBUFHEL
BRENKERRES, SXRHEEV -, FEEXRLRMTUEL R
REBRPETHNEREY.

ARFREBHE G H T K 2 AR 2R 05 4 300%F 33.3%,
& P A RO 4R Jh I 26.67% B T 25 B A Ueno $ V4R M B & 18.4% 47T 2
2%, BRETIASRERLNEEAF L, HTEREERELGHET,
RTGEEFEEPERERRBEVARAFEEZ, FEARXEGHORGEL
ERW#Em, AAKEH, REFANEEEYS — T hateemER"™, T
EXAMREEERR A RNETAL. AEAEERAGYRGANH, BT
HABERHSRENTENSFIRUS, TERGRDENRNH A TAB
TR EHE (gyrA. gyrB. parC f parE) RAEGI R, FHIERE S ERB L0
EEHERE, XBBREEEH parCHogyrd EEHEE, EEREXEN paC XH
47 Ser79Phe #1 Ser79Tyr R L& gyrA £ H #) Ser81Len R AEPST, R EH K4
R EHE. ZFRH S RERAY ETHRKTH 14 REKE parC fo gyrd £
BEZEA, b Ser79Tyr #1 Ser81Leu EE &Y ¥ W, H Ky Ser79Phe f Ser81Len X

10
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x.

ERMX TR, BN LB RE A AR EFAUEREE, HHF
AWBIEEFEZERERITEEZR. B REZERVERGEKRT, 54T
£ 9Bk, parC Fa gyrA 3 i R KA B #R3H L Ser79Tyr fo Ser81Leu X £ 12
BAELE. 2 BEAITHERYFERE, 6 4kH Ser79Tyr fr Ser8lleu KX, 1
#k 4 Ser79Phe #u Ser81Leu X, 1 44 Ser79Phe £, 1 4% Ser8lLeu BX.
SEEEEN OWREHAG 4 BT Ser79Tyr 0 Ser81Leu R, 1 ¥ A Ser79Phe fu
SerSlLeu %%, # 3 KEH R Ltk MR B EHRARNE parC 70 gyra ZHRE,
A paE fo gyiB REBF AR EHNHSE, FRE-FHX.

11
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5 & #

ABPEERDVERGEHREY parC Fo gyra REEAMEHREHES:
Ser79/Tyr %1 Ser81/Leu X, RFANBREN AL ERMEGNRENS 5 parC
FogyrA REAREHX.
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HIIL K8 i 30 B_MEE

FoH hEERE R EREX
P4 W 2G P RO 2 AL R Y A 5T

1 =

SR E TS AEREALE. M FEEEBELNBRET. 7
BlRRAM AR, FRERSE. RALRRE. ATIIRELR. KAEAE, F
FEbE AR X S &A1, 2000 £ Yan P KIRE T AR A FHG L A LR AR
WMEAEZE, RN, B A% E k40 % B 0 RS E R 2 ks R,
4, BAAAEERERGNLBEEBREDANRE., L TFEEFRGRR
K ( quinolone resistance-determining region, QRDR ) L&y gyrA. gyrB. parC. parE
EERE, Bl RUKEERESAEERRIHETERFED. & oA T gyrB
#F %A% DNA ##% 8 (DNA gyrase) 5B AT, LK parC # parE # H 4%
A By 45 4 B 49 B [V (Topoisomerase [V)W RN EXHEXBFF k£ XML, THEAR
EEHXGYNERARARARE, ANTFARE. AFTKELFTHE 1 M
KA E 48 BRALIRMEERE, BRE 3 B RASERE S FAbERE AL
£ MIC, £ 17 % (HEAFFT Y E MIC<0.25 mg/L # 4 #kfn MIC>4 mg/L &
13 4k ) LHBRMBIRE W gyrA. gyrB. parC FparE £EHRERR; FeRAK
e 377 8 X #, 3% ( pulsed field gel electrophoresis, PFGE ) x{3X 17 #k i #k #£ 47 Rl {2~
#r .
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LKW B _BEHSTY%

2 HBEF%E
—. B8
1. EHRRE:

AR AR 48 #k, AFARE N 2011 £ 3 AL TER 1L EHERT, &
HHOEHELR. |
FREEHRA: MXERE ATCC49619
FRORE R AMRAE DHSo, fE K 350 3 By BULARAT & 3 TWAT B FLE W AR
BE .
W TH HI812: 1E A kb 3 B Ak . ik - T AR IR & #k.
2. TENE:
(1) HFsafe1200 4 #1% 2 48: HEAL FORCE 2 #;
QEE EREARHAA: £ Themo A7;
(3)MALDI-TOF MS {{: #&& Bruker Daltonics A &;
(4)Legend Micro 17R %2 #l: Thermo 4 8;
(5PCR ¥ #1X: &[5 Biometra 2\ ;
(6DYY-11 B FM: EFA—XB);
(7)DNAMAN 6.0: ¥ & Lynnon Biosoft A ;
(8)UVIpro % # ik 41X :#€ [ Whatman Biometra /] ;
QW &M B H: 15 eppendorf A7
(10) Rk 37 B i kX : & Biometra 2 8);
(11) EE % MO H &K Oriental motor 4 F;
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3. HREMEA:

(D) #RE: FRLTOIFEFHR. & EEFRMATELPREEAMEEE
)L SR R

(2) MALDI-TOF MS #4788 % 5 [ K % Jk: 12 E Bruker Daltonics 2 &;

(3) MALDI-TOF MS i A& A = A Z%(TFA). o-RE4- B ERNHEH
(HCCA). &4, F®. £AZB: £E Sigma A F;

@) EEARIGANE: LHEFEENFARAARLE;
(5) Taq B8 & PCR R A8 X X Al: H 2 Takara 25 ;
(6) PCR R R F: %[ Axygen 2M&;

(7) SXTBE ®.3k & #: FRE 54gTris #, 27.5g BB AT 500ml FiGAF,
~ fm\ 20ml # 0.5mol/L £ EDTA (pH8.0) &4, #ivdiAE 1000ml, % BHFH.
A B B 100ml, A 4/KFFE A 1000ml.

@) 514 MAEXFANFI A LELETAENIBRERARSERAT LK, 5
MEFFT:

B3R 5 w|KEE
5’-TATGCCATGAGTGTCATTGT-3'
gyrA 48°C
5'-ATTATGAGCCGGAATGTTAG-3'
""GCAACTCAGAAGTGGTTAAG-3'
gyrB 46°C
5'-AGCTTCTAGAACAGGTCTCA-3’
5'-GGCCGTTATTCCAAGTATAT-3’
parC, 48°C
“CACAACAGCATCAATCACTT-3'
5'-GCTCAGATTATCGAGAAGGA-3'
parE " 48°C

5'-CAGCATCGGTCATGATAATA-3’

(9)AP120 Srep A HRE L XA AK: HEEWMENER R,
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(10) ZAB K. HE#: XE Sigma A 8);

(11) MR H M A48 Smal: 7 % Fermentas 2 &;
(12) #EF: RLHERBAERLAT;

(13) R¥EH: FEHLH;

(14) AMEE: LXEFBZEHFRALE;
(15) 28 %: MEFERRHLARALAE;

(16) WM EK: sigma 2 &;

(A7) ZERAVE: LEEEL VAR E;

(18) EHVE: FEAREHREROARAE,
(19) FERHE: "HEFRHAFRAH.

= F¥
1. ERFIFER:
R API20 Strep @ REE TR Gix! 48 ERFHITER.

2. MALDI-TOF MS % 2 & #:

(1) EERE: B 2I3IANAFEANEET 1.5ml BUEFF, A 300 pl 4@
KiRE, REMA 00l XA ZERA, 12,000 g %1% 2 min;

(2) RBEFE: BOEXL2ERLEZE, TEILEMA 50 ul 70% 7 %84,
RGN 50 ul ZFERA), 12,000 g &% 2 min;

(3) i BOBEREFL pl A F 6 LS, BEEZATREMAL pl
X HCCA BHmHHE;
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(4) RAERR: FREBUFEANBRTREEN FETORARNARSE
EOCPS (ZHBEFEISFRUGIA 4 1 B4,

(5) Rigtf gt RN EAEEESES, FA355 mEk Rk A
# % (60 Hz)R £2000-20000 Daii Bl At & E EHi¥, §MEEHBLRTAK
H100%; RBRAESBEELT: wHEBE20KY, RRE/ZF186kV, REEE6.S
kV, HRE BB [ 150 ns. & 89 5 & A i A 18 33 Bruker Biotyper 3.05 f 5 $ &
BT, FARRASERELER, FAHSERALKTER.

2. HEER

RAFERBELULLEAVE. REVE. XAYE. UHFE. 4EX.
AREEX. AFENR FERAMICH. AERLHBESE CLSIREAE.

3. WHEHEPCR:

4 34 B 3 B MIC<0.25 mg/L#4%% FaMIC>4 mg/L Ay 134k 1L IR bk 2 3R 1 49
gyrA. gyrB. parCfuparE#H .

PCR R Bk % T:
10xbuffer Sul
10uM dNTP 4ul
L#sl Yy i
T 5| 4 1l
Taq B ( Sw/jpl) 0.25ul
B DNA ‘ 2ul

R EKE 50ul
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EETV A LT

1 94CHEM Smin

94°C 45s

2 48T 50s U6 2R 30 KRR
72°C 45s

3 72C 5min

PCRY WA 1% HREERRER, EIRKREAARER.
4. PF st

PCR ¥ $FWEAZLHRANITRERGAERAIAATUF, MFEREAN
DNAMAN # {2t th 4047 .

5. PFGE 4#7:

17 % (B#EARE D B MIC<0.25 mg/L 19 4 #kf1 MIC>4 mg/L 8 13 # )
LR b R 8 R [ TH HO812 Al R 41 /41 88 Xbal B4,
PFGE f E ¥ %:

(1) er#l%&: ATEEA BRANERRARI-SERBENAEEREHA; &K
HO.1g & B IR B M S0ml = f B A F . AN\ 10ml TES b #3116 0 o 2 kAR,
HEBNSSEAGHA; RERETET Y ERTRAE AZER%&TE, A
FRREREET O WA, 45 Kb F B 80 &+ RI200plim \ 2| K i
B1.5SmlECF F, mEF mA10ul 50mg/ml #EE B, 375 K% 10min.
10min)& BUE, @R FmAI0u 20myml & EHKES, HH200u 1%4KHE
5 U BB R WMNRFE T+ (RBRE W) BT HN4E KA + 15min,
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(2) BMmEY: 7Z50mlE QT F A\ SmlaEE BB mA25ul 20mg/ml EEH
K. ¥RESFHBABHBNEEFORBAF (HREREREUAT ), B4
BERER S E3I .

(3) hfcd: INMREREECE, HRTOERAREE S, BREEHE
F, mA10ml 4K, HECERNSOFEEBLK LE10min, AEEL—K #
A RTER W R FE K.

(4) BSAW REMBY: ATES AR G BMIH AR B ALY, AT
B SRS R 2mmE A, HEAANLSmIEOEH, HEFMATEREEA
I8 7 % % 200l (10x A VI BEE b AR B L10fF B ) . 3B AGE10-15min. A
AEREEAAVBES A AREWEBE TS, HEFMALS0Un KM E
200p! Ew . 3TEAKB2NE,

(5) fntd: HERYIFHREAR R HEEE, ERAPE T HRAORE L, ¥
FA1% 4B
(6) ®ik: #E3gPFGEE AFMAMMA300ml OSXTBEZ#HHF, HEKME
MNSSE AR = 716, #RTFEXEHRE L, GNTRMETFH1% HPFGERE,
HHRREERERT.

(7) BRHALER: 75 3o B N2 47H0.5XTBE®, k& v M, HATFFAHNRAHES
A AHE R ERE, HAEWIN, FITPFGEERF, REMRF® REH,
B R 1kb-400kbt & 3k A th. ¥ 5EE WPFGERMN B kM, o ik.

(8) SKEE M 7364 P mA400ml 0.5xTBES # #, B i 2 F fn A40ul
10mg/ml EBAH. #& AFH BB KM T B BN RER T, EATFER
A 7 #30min. 30min/E ¥ % A E . MNE B A A, H X3 15Smin, #PFGE
BRERBRALTHE.

(9) Ea#KE 4. #it Uvband KM 2t PFGE £ R# 17 4H17.
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FORFRLEMRT E_HER

3& R

1. HHER:

I APL 20 Strep 4 3RE K R SRR 4 B BOL AT B AT R FLUR 5
ERELFHE A 48 B, EELERGWETHURERRE.

2. Hik R E

IAHREEFEARAEREREASHALENMICERLR LAKLIAL
R RE AW ERGEY 91.7%, HLBEMGE LN 91.7%, HAKEER
T2 89.6%. ARV E AFEA FEENREEN BT, WAL N 100.0%.
HAVE. AERDE. EEHEMN MICoAf X 2mg/L, 1 mgL, <025 me/L,
MICyo 2% % 4 mg/L, 2 mg/L, 0.5 mg/L.

R 1B RABEEREAERNARLEENTEERL (%)

TS 3 MICS0  MIC9 MIC &R e Y S T
(mg/L) (mgl) (mg/L)

KRYE® 2 4 <0.25~8 »

ERRPE® 1 2 <0.25~2 0 0 100

RAVE® <0.25 0.5 <0.25~0.5

S 3 32 >32 <0.25~ 32 91.7 0 8.3

URE >8 >8 0.125~>8 91.7 0 8.3

pRS. % 3 >8 >8 0.0625 ~>8 89.6 0 10.4

£¥HEHA <0.03 0.0625  <0.03 ~0.125 0 0 100

TREA <0.03 <0.03  <0.03 ~0.0625 0 0 100

jE: *CLSI(2011) A HA P E LY B 03 £ H AR, " R3% CLSI(2011)
Ff, <2mg/l AR, 4mgL AT, 28 my/L AwH
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3. R RWE A E SN Kk

17 R RE (LEXNFF Y E MIC0.25 mg/L # 4 #fz MIC>4 mg/L
B 1345 gyrd. gyrB. parC. parE 5 B & ALB b I E 40 52 R 5 o,
M, AVREREGENEEBRE, WAERNLEK2: gA oyrB EH XK
REMLA. parCEE L, BE 1. I BALARES, HEFHRABUEEE.
TOHALEREEAEXTELH (Ser79/Phe) 3t 3 4k, A S, 9. 13; BAL
EMRATHBAR (Ser79/Tyr) #i3k 94k, €3F 6~8,10,12,14~17; 121 LB HHE
BERXTA4E% (Alal21/Val) B3 13 #k, & 2~8,10,12,04~17. £95F
PR parE X H EATE 3TI UL ERET A RER (Ser371/Leu).

&2 1THABEEREARE. REEHRGEUREFWLALER

Fe BAKNE MIC(ng/L) EABELLE

LEV* MXF CIP parC gorA  pawrE  gyrB

1 8 0.5 <025 <025 — — —_ _
2 HE W <025 <025 <025 Alal21/Val - _
3 B <025 <025 <025 Alai21/Val — — —

4 I <025 <025 <025 Alal21/Val — — _

5 AEA 2 <0.25 4  Ser79/Phe. - — - —
Alai21/Val

6 4 2 <0.25 4 Ser?9Myr.  — — _
| Alal21/Val

7 e 2 <0.25 4  Ser7’9Tyr.  — — —
Alal21/Val

8 i 2 <0.25 4 Ser’9/Tyr.  — — -
Ala121/Val
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9 EX 2 <0.25 4 Ser79/Phe —  Ser371/Leu —

10 #* 2 <0.25 4  Ser’9Myr.  — — —
Alal21/Val

11 wE 1 <0.25 4 — — — —

12 * 1 <0.25 4  Ser?9Tyr. — - -
Alal21/Val

13 wE 1 <0.25 4 Ser79/Phe — — —

14 AW 2 0.5 4 Ser’9Myr. — — —
Alal21/Val

15 M X 2 <0.25 4  Set79Tyr. — — —
Alal121/Val

16 ¥ 2 0.5 4 Ser?9MTyr. — — —
Alal21/Val

17 ¥ 2 <0.25 8  Ser’9Myr. — — —
Alal21/Val

i LEVREREAVE; MXFTERVE; CPTHRAVE—RKARXXK.
Ala THER; Val FTHER; Ser FLEH; Phe FEAFAEK; Tyr FTHRER; Leu
TRER
4. PFGE [ F %247

# A UVIBand ¥ #+ 1R PFGE ERAKRFEEMRE, LE 1. mETL,
17 sk ERE T UL 7 A &6, 7, 8 10, 12, 14, 15, 16, 17
BT AXEELHHREYE MIC24 mg/L Bk, & MIC24 mg/L B4k # 69.2%, 3
HAMKELTEHEE, 2hREANBE, EA HXE F4HE, ARULK
RO HE; EHk3, 4 BT BRE, AXREYE MIC025mg/L HEth, HEHE
AEHRERE; #FHk1l, 13BTFCRE, AFRADE MIC0.25mg/L HIEH#, HX
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HAEWZMK; Erk1l. 2. 5. 920BFD. E. F. G, A REMX. &
FLfERBK.

2%

J_

NV oV e

-
LT
]
=

w

-~

20%
—

@ N o

—
o

=
Y

-
w

N 17

| BG

AR

B 1 17 #Auhkd & RE % PFGE IR E

MR EER R THEMEKE UPGMA HikitH, REN 1%, HTREER 1~
17. Ba¥kTHEMNE
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43 #
EALEEEREXCEE. AIAER. AEL. DUXNE-ERSREWS
£, RAXP, LESEEREAERE, 2B E, AHREENWEEHE 0%E

B, A¥FEHR. FEEAUKREERANRARRRE, 5XmidE™ %, &
BRERBGYU T UUME A IR MR R A R R  w R 2.

EERAVEEEEYENTE AN BT, 53X RE — 5. Xk
PR IR Y B DL MIC>2 mg/L 1E 4 | W F BUR A 3 & it 4 47 F U0 T R
BH49%, BIHFIH 13.0%, A KBE L MIC2 mg/L X H ¥ @ k3 A B
EXHRBHIT &, XADEFHKRE (292%, 13/48) Em TES. EREAE
ABENFEEERGNUREERY, EFGREHERTT L P M AK
B, EAZTIREE,

EEAEEMARLEHGANH, BT H B ERALEDNRRA 33
B, ERR B RAEI R A TEAf B AN XE(gyrA. gyrB.parC # parE)
AT O, bk 4R R A R 2 o R, U I R E 4
4 parC. gyrA BE b, TERE park, gyrB Lty XX gy,

ABFRE, 17 HRAUFERE gyrd fogyrB XE EH XK ARE,

IR parC R F Alal21Val R X EH S ERAT £ H AP . Kot
RE 17 Hfcdd, TR AFREY E MIC0.25 mg/L #E+kE 2 MIC>4 mg/L K&
P, 7 parC EELHEAT Alal21vVal RE, RFX—RETHRAXRE. B
XEMEMRS 11 SEHES, 13HRFAYE MIC4 mg/L 8 EERE &tk
FH 12 4k parC £ L H 7 Ser79Phe/Tyr %, RATHEH F 79 LW ERE
FRTMEMEERANTAVENTENRT. T 1| SERERNTRDEN
MIC } 4 mgL, EXRLXAMGREANRE, TERARXMEIRRTHEKRARY
EMICEABEHE-FHE.
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A5, BREHEQEH 9 SE A parC 2 H Ser79Tyr B &ty 34k L& parE
X F Serd37ILeu B, BEE/RMN AT ERARAROWARARALERS, B
WAt F parE FHix—RE, HREIZXFH#H - FHK.

B4k, Yan £33 845 38 8 parC 2 H E4H BT Ser79Phe/Tyr fu (2 ) Alal21Val
RE, EAFREMNBGEE -5, BFE gyA XE X 3 FREFEARK
( Ser81Ala/Tyr,Met99Leu ) B H #k xR A i B By MIC #% 32 mg/L; ERAYE
# MIC 251 % 32 mg/L. 16 mg/L. 32 mg/L. MAXHAEFHAHE. LAV E
FoE 7 E By MIC 53] 4<0.25~8 mg/L. <0.25~2 mg/L $1<0.25~0.5 mg/L, X
RTWRAA parC ZERE, T REE = £ R B B w25 3 k.

AREBF, HEH6~8, 10, 12, 4~ 1THERETFTHEA—TEA A, ¥
BiX ok A A Y ET BB, S PTREH Y 18.75% (9/48), B FH Bk
BREARERESE 2012463 F, BESRELH (4 hRELEAEK. 25
KEAMHE) HERE, RESAELR, HAAEZLMEALA T A BHKE
HRESIRENREBLRAIT. REREmBRUBREERERFEOHE,

flstis N
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5. % #

1 RUEREAETE, SBF. ARERORAEHE 0%ES; AF
k. HEEAMEREEREGRERR RS, FEEXGYO T UL MRS
BREBPETOERGY, LRARVESERD EHRE B HRA RS,

2. parC 3 E ¥ Ser79/Phe . Ser79/Tyr RE B H T LR E RF MK AL EH
MRS, FELCEERRERTARYE MIC AR, A/FE-FHE.

3. ABHLRRME S SR 5l RN EE B A RIAAT.
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T 3% 2R L R e 2R v TR 25 B 2 L ) B S
g KR BRI ¥R

FHERE (Streprococcus agalactiae) E ¥ FE FRXHERARYE, RE
FHAXRENIERRY. CIEEFANTLESRARE (AHRFLERY)
5832 R0 AHAARYAABREALX, ZREAS. AR, EEF
AT, AL REASNSEHEEN. A oI5 AR TARELE.
NAEX. ERARAARRUKEME.

B4 SRE ( Streptococcus pyogenes) B AL KRR ERBRENEIEREE
Z—, RO RERRYEAXERERLN0%. LEEERE k" FHERTF
hE MEGHRHEEEESHEFET. THREAKER. FRERR. KALR
g, BH, AT EBLR. KRAKSE, FARSBXERR, WEREER
HRLERMEASTRER PN EEREH.

—. B4R fr LR R AT IR L

1991 £ Fi. HEF. MEXEFOREN LKL 658 213 W E 20 UAF
KBHEE 62 AELBRYE. 2BE 94%; 1997 £RHHEEHENILT 120
A EERFHEFHAES R AT 2B 19 RELEBRE, 2ER 158%; EF
£ BB E 33%; HEFEUE 2006-2007 £FEM 6702 I REAERT S ESH 77
HELBRE, 2B 11% A 1139 R2ERHE 2R TLE L 31 KEL
BRY, HEE 27%; 666l MFIMABERFLE Y 36 B4R, 2 ER
5.4%. 1998 4 Schuchat, A £P5 3 T £ E A 1993 52| 1995 5 £ eI TR KE
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KATEN, ZERNBUSERYL 15%-35%, FELFERY 02%-0.8%. 2013
4 Tajbakhsh S P ¥ T FPAARL N ZHELLERELFEH 9.5%. BAS
HEILERERTERL 2L

2007 £ E R FVORKEF 26 I RARLE NN ERTHAS TN 11254
FRE, AP REERE 18 % SRXRFLKY 161%; 2007 FEEKE
KT Fa® 1405 BN ERFANLBREX o BEXE LA BLruAPoH LY
155 trAL kM B RE, 2B R 11.0%; THEE 2010 FRHET 200651 A E
20094 2 AAEEBAFHMBIHERDHACRERRHTH R EREBLLFR
HECHH Y. TEREBERARTESREE, KA LFRBRRORER
FE N Bk RE , 2006-2009 FH 2 FEHH 4 74.5%. 78.8% 75.2%. 77.0%.
(ENS R REREEY 15% ~30%, ERABRFE 5% ~ 10%; Kim FUHRE
2002 P& E 1S AR L ERREERFEEREEE G L 50.8%.

= BAERE AR EERENHGER

1996-1999 447 91 4 M # L X R A HH 5 R 4P B i 69 R B AL HRE &
ABEWTE RN 494%, M A 387%. 2HEBEH 13%, BAHILE S HRLA
BETFEN; 2007 EZETLEORERTRAFEI R FLHE 1124, 4B
£. AHBE. LAV ENTHESF N 49.1%. 41.1%. 18.8%; 2007 £H %
FEBET LEZAREIRYEAEL LK, 4B, THKEL. ZEAAY
B ESF K 38.7%, 22.6%, 10.0%; 2010 F425E & CHRE TIIHE 24K
HHOWPFHBEE 165 RALEBRENLER. AEEX. ARV ENREY
5 K 39.4%. 352%. 20.0%.

2006-2008 ££ M.Ki.U £zt 8 5 f 34 X 1075 #k GBS #7563 25 it 25
HAAERA, ZEVE . FEVE. ERAEVE, EBHEMAERLH 5 94.0%.
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8.8%. 8.1%. 0.7%; ELAI O tkxtil L a4 MM AREFAWY, X 9 RWH
BB R E T K HI A gyr 1 par EE R K. 2007-2010 % Hiroyuki Ueno %™
RETERALAFP MY FLE 376 HAEALBRIANOEE. aHEE. £R
BV EHTEELH A 128, 9.0%. 184% . EHLAERE S ERENAEER
W RAREAGHEY. |

ENEEFARENEIBRETEERA T ENTEEE 10.0%-20.0%; Eit
BENTLBRENEERY EWHBRE 8.1%-184%; EANTEHAEET
E 4.

2003 4245 R AP T T % 77 20022003 4 40 BRALARIEAEIRE X4
BE. AE%. FAVEMEZAAYDERMAENF N 700%. 17.5%. 22.5%F
7.5%; 2007 £E5]3 %P T AL B H K 2005-2007 £4F i 52 R ALARHE
ERE, AHEE G FERE. AREEAUE, HuEE A85E AKE
ERESRADENTREENF H: 700%. 100%. 52.0%. 2.9%.

EAXBP RS TR EREISOBENRWHRAE AN H380%,
£ AH195% ~363%, SEHEFEXB\IBEMREEREALBENRER
$44.8%, HERBEEHNTHE H7.5% ~ 11.1%. 20074 Milagrosa Montes % 1t ¥
T EWEF F HH AL N2005 2007434 2 B 468Kk B H T IR 0 f Mt e R At
R A ERGELI N 1.9%. 6.4%. 30.8%, % E LHkM#RE AvEEH
XAAEEMARARFFAHAY.

EEREGAE RGN E TR

B 1998 REBMEEFREEEMEFAEORENHMAE, TEREERE
(DNA kB f DNA 4 RAH V). £ HPEERETH (LEEKE) 5
HENIEERABERAEYHWEERRREN 2B EFEZ ( plasmid-mediated

i
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quinolone resistance , PMQR, qnr fif 25 3 [ %85 #1& & %t DNA # /€8 v DNA
HRHE IV RARFER ).

LERREEHH

BERMANEERGNHNEZER G THEEH M 11 (DNA BEEN
DNA 4 FH B IV NS ER ARG R E RS L L4 SR L .DNA #5E8f DNA
BHRWEIVERAY, BR—NME2ATEUH TR, DNA BREy 24N
gyrA fu 2 /™ gyiB 2~ F 4L &K, DNA ¥ 3 R #8 IV i1 2 4 parC f1 2 A parE T4
B AMTEAHTLKERERE, BHKANTAY EREAHRNA parC T2
P EFRRE, M TEMTEGAEE, parC REEH. parC 7 K 4% Ser79/Ala.
Ser79/Phe 1% & 2 A B Ser79/Phe+Asp91/Asn FAL A RE, WL A RETHEL
BREBREAARDENRDHERE (MIC>R2ugmL), gyrA T E XA
Ser81/Phe. Ser83/Tyr A, AMBRA UG EHRE X EREHLEA Ser83.
Asp87, M XM RE T2 AR ¥ K £ RE ML E A Ser79, Ser T Phe & Tyr .
LR RE L £ R R WALEA Ser81®l,

EHAMRAEEFEREFWGEENFAR: 2012 £ MKLU S HE ¥
EXNRAEERXAYREEAGAT R GBS WHERAFE gyrdA B parC £
ERE, TERERTHE gyrA F parC KER K. A 3 KA EWM AR gyrB
EENE 40T HLERREEANFAR, parE BEXRXARE, # 20 RN ERYD
EWMGENERLAKIARE, FAXRAVERHERORANNERYERSE, £
K EH parC &, gyrA XEERE, 4 0%HERRY ERBGHHKE parC 1 gyrA
EZERNHRE., FHEEBDEWAEHRAE parC F1 gyrdA ZERE, MEBEVE
R E A AL parC fo gyrA EE KK . B # ¥ # Barros RR %0 £ 5|7 i
BR W 25 W #k o 7 2 gyrA Fo parC B A RE, FNEHRN parC SREN: % 80
2B HBSeNREHNMER (Pro), WHERNAREANH 128 N HEREE
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HRLZEH (Asp).

ABEHEREEEFEAEEFRMGERGART: LREREREEFELNEE
B S R BT gyrA F0 parC ZFE XK. gyrA X H A 2487 bp, RANEERA
829 NMEABAR, HHRKEREN gra BEELBRTF I H 79%4 — KMk, parC
FE4 2460 bp, FEHUEERAE 820 MEERAK, HFHRBREN parC EE
BEBFTNE 620 NAERARA 2% — ., gyrA TRERXMERE,
Ser81/Phe, Met99/Leu, i parC EHEEE, fn: Ser79Tyr. 4 ¥HWHRAY B/
BERAEE parC RERE, BUHRLE S8l HEHER, BHFELRI
W2 gyrA B parC X E RE ML RE W 5 bk EARY B HRBHERD.

250 RALH

NERENSHENEH I AR EEREN N EERE, EHEBER
EAMBEAREAE T, AFRELRATABE G EHE RO H
E 1 MexCD-Oprl #M i E F-aMexXY-OprM SN R BRI T &, pAl8T4-187T74 4 &y
AZGATREBRERGLEVRBLERGMIZAEE. RAER. FAY
E)YEEEERA, EAHRAABRAATERERARLAART, AFHFALL
R4 B8 LI & Y BUE ¥ MexAB-OprMAMNE & 7 A T B R, # 6 A XTB-
WERER A ZEALRAEE R, AERE A ERGRBMEF EBED—,
WA R LY A B EMexAB-OprM FH M kA, RGEPHELAMENERRY
E eymgh b,

FIBREAEENFORGVAGFRER D, WRERFSNERN A
WGV E T RAARNIE. ERVE. FRVE. 4RV E. EHEVER
EHRERERTESR, EELEHROE TN grA. gyrB. parC. parE%
WEREARE. ERAALIEFANREERANERRZAEF LA LT, A
g, Auvik. #EFRER (carbonyl cyanide m-chlorophenylhydrazone,CCCP)
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FOMERWHIR SR, WA F KD B R T AR E Y E IMICE # fo
AP ot T T8, XRATRR G TURERTNIMERTR R T R RATP
MR, KRS AP HRAAED,

3R EATHLE

REUNNEEFRFAEERRAGZERRERMS. BAATEHSIEFE,
EEXALTURTRENFEERHHXERASRAY. ARXRERSR
gnrA. gqnrBFugnrS™. 20065 X AR B H G EAB Y LB L BN T RAE
aac(6’)-Ib-cr [EHEHANFRA D ERERYD EHMIC EA4%E, HHR LI MEE
EWREG A RFEORT HAEBISRAFEFURIHAECRY ERGHEHK
HITHEEER, AREARY, BEEH26, BATRNENEAENLEAY
EMIC Y 64pg/mL, H#E AT Eaac(6’)-Ib-crX B, HA#YguA. gnrS. gnrB
AH, ZVHAGEARCHNRERTERAY EREAY EFHEAR NI 8
o, NTELAE B TREPL B4, ABERE (GAS) K HpAISHEHerm(B)
EEHEmeflA)EE, em(B)TNFABEFHERE (MIC > 256 mg/L) , FHAM S
BT 25 14 ¥ 3% R GBSAGCS, ¥ B 1t 4 2 W W 25 . GAS T 1pSM19035(28975 bp)
FEHEANHENHERE —RENEEAH2-54, pSMI9035HI3SA KR  HIAN £
H5pAISHEEMM, A% em(B)ShaE: N-FREH8H), cops(hik: HWEK
Fr s W), repS(3h B : B ALIR AL Z H]), beta(Th fE: 4557 4L & & 418§), gamma(3h
RE: WA REE), dela(Thb: XUATPEE, 5K KBYH), omega(Zhak: #FH
HEA), epsilon(Zh#k: epsilon-zeta MEE XA ZANMEN), zeta(Thfh:
epsilon-zeta B J5 B & S8 F K). pSM190358 epsilonF F fuzetadk F 45 4% 45
RENEHE, TRGASHAH—NEHD,
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M. &RE

ALERTRES P ALFE LR RNERIRE, FHRRED 2R
FLORRE, REFELRT. MERERERERARNEEREHZ — 4R
LERBAFRERRNEEREE. DLERENLT EE B WREXRLE,
HTHBFRABNEE N RALEE. ZAER. ZERVESHY, Lkt
REEAMEHEARELE NN LBERRE, - LEFHHOTE LM
B, SARTEFRMEENREERESE In, D05 RIBTH R,

BEFRRGNHAFERLRANATEEFEH L 2 E X ( quinolone
resistance-determining region, QRDR ) L) gyrA. parC ZE R EHHE, 2 ¥ parC
REREZHEN. EANEEREREERBANARLES, FEFERE
REBANMRE LR BRENBEFAGYRANEERH ENERRR
FFEEMBHRTTANGHAENE. BRATRLERE ARG RE g
ERAGMRGHNHAFREEON, b5 AR EEEZERLERRRA
BEEASEEAGNEL, PEIFEABERETATEED. 485 4
PP AERERFREH N TAERYE, FAGARIF BRI EAURNR
AE, METFRAEGLA, EERL. K& AKE. HAHIEYLEY,
B ke S TRMNGEERXGNARYE; FEARERES. A5 F
MABEHAMEERARAEL, BUELETHREROTEEREARAGHEH,
NELRTHEERLER. B4 REFKESNERR4AFNANAN, 4FE
BB RETPORARER, RERAERATENLE, UBAWS
R R R IRAT.
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