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FiE KEREEIZ GBS B 46 #4418 PCR & ¥ 3t 25 A B gyrA fo parC, A # AT LB 5, 2 L &
MREALE, R gyrAUAFSI L RARREANZTRBRA £, 8 gyrA_SSIL(TCA>TTMA £, LR EEFH
ik 93.4%(43/46), parC VA% T9 L L R R X AB R A X AR A £, parC_S7T9Y(TCC—>TAC) . £ &
T HRA T73.9% (34/46) 504 B parC_STIF(TCC>TTC) , AR E F A 17.4%(8/46), AR R XX ILESM L
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Abstract ; Objective
agalactiae (GBS) isolates in Suzhou. Methods

To investigate the molecular characteristic of fluoroquinolone resistant Streptococcus
Totally 46 fluoroquinolone resistant GBS strains were collect-
ed,and then subjected into PCR and two resistance genes were sequenced and their high frequency mutation
sites,gyrA and parC were analysed. Results Among these isolates,the most frequent gyrA mutation was gy-
rA_S81L (TCA—TTA),which displayed 93. 4% (43/46) with substituted at No. 81 site of amino acid from
Ser to Leu. However,the most frequent parC mutation was mutated at No. 79 site of amino acid from Ser to
Tyr or Phe,with two mutations parC_S79Y (73. 9% ,34/46) and parC_S79F (17. 4%, 8/46). The analysis
showed that the major mutation patterns are gyrA_S81L with parC_S79Y (73.9%,34/46),gyrA_S81L with
parC(13. 0% ,6/46). Conclusion The most frequent mutations of fluoroquinolone resistant gene in Suzhou are
gyrA and parC and the major mutation patterns are gyrA S81L/parC _S79Y and gyrA S81L/parC_S79F.
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1 #RERE
L1 GEMORIE YR N 5 = B e A6 30 B R
%% 2015 4F 10 H & 2016 4F 10 A 1112 K kB B & 58
FAG Y IE T A2 M VR GBS T 245 B 46 Ak . A i i 4
T A ke 5 N 58 3 0 I A BEORE G o I BT A T R
GBS ATCCI13813, B ¥ *t W h K B # &
ATCC25922,
1.2 X550 405 5L R 41 DNA 42 BOR 7 &
B8 = RAEWHE RN A PCR ™= B ) &0 B
Axygen /A7) ; Ex Taq DNA E 4 fiff . PCR X 7] .DNA
Marker S8 3590 B K% 55 4 A4 4 (Takara) 23 &) ; 25 i)
AR A OXOID 243w PCR U H ABI 24 A #%1R
WL 7E AL B NanoDrop A H] .
1.3 ik
L3. 1 5I¥it 5 & A5 8ol 9K 95
Streptococcus agalactiae 2603V /R 3L H 4H FF7{E B
HRERRBEI gyrA Fl parC B K R B, JF 48 BLAST [
XPIG s RN e MER A TREARIA . H519 75
LUE N

*x1 ARSI HIETASI*

519 Gl =3 7K B (bp)
gyrA_F ATT GTT GCT CGT GCA CTT CC 749
gyrA_R ACA AAA CGA ACG CCT TCA CG

parC_F AGC CTC TGC TTG AGC TTC TG 1128
parC_R AGC CTC TGC TTG AGC TTC TG

1.3.2 W& 5% Im KA 58 8 b5 A ¥R
Todd Hewitt 45 R 73 # 24 h 5. 88 T 88 L E
MBEREEE FE BT 5% CO, #5544 35 CH 92 16~
18 h, MR PA V& FRAE I 25 0T B8 B ¥ I TR Mk . S (2
I PR A B B M AR 46 4 j5O ) 7 B R T CAMP By
() 95 1 55 35 %8 7, IF R AT BD 5 K 1 °F B 248 41 1 %
AGHAT %5 7 R 25 B0o B . G o o500 s R T 24 4K 48 22
ARV R RS CLSI M100-S23 LI 3EA7 0 Br . i
A F R GBS i 25 B bR % 2 45 R 4% MALDI-TOF
BTG AL AT RN

1.3.3 4 KN4 DNA 21 2.0 0k dE GBS
B o 42 WA 41 5 3 PR 4 DNA 2 BG4 U IH L 47 B
Y SE 41 DNA, 4 NanoDropl000 17 4% iR ¥k i
GIELINE-R T RIS W =i W = 45 L 8

1.3.4 PCR &Y 1 gyrA 1 parC H &  PCR
S2E L GBS ATCC13813 DNA A S A X B8 L DLk
AT ATCC25922 DNA YE R FIPEXT . PCR & &
20,0 pL 4345 :2. 0 pL 10X PCR 28 01 , ANTP (%
2.5 mmol/I)1.6 pL, 5[4 (10 pmol) 1.0 pL,1.0 pL
Bify DNA, A4 H dH,O M2 20. 0 pL, ¥ 8 5%
F7:95 CHASH: 5 min, 95 ‘CASPE 30 5,60 CiB & 30
$,72 ‘CHEf 1 min, 3t 35 MEH, 72 C #E 1 5 min,
Y1 f PCR 3 7= 91 48 1. 5 %0 B B8 W | 1k 43 7 »
HLUK HL R 120 VL, B [A] 30 min, SR FH&E I AR AR

R 7 R A R ol = 7 S R VA e G AR R 2 e
PR AT B BRIy, DA K B B

1.3.5 BLRWP Rgs5 R or b BHMED™ 3G 7 Py 28 e 1l
WS o 328 D N 4 M 2 A g TR 0 D SR RO Tn) 00 3 SR
W& EAT Sanger W . %F AR A5 (4 55 P 7y 45 51, ok H
DNAstar K} MegAlin #5#t, A Clustal W J5 & k47
EE X 43 B s I S DR ST T 51 K AR SF s >R A Chromas
A AL AT

2 % R

2.1 gyrA K parC B P HE  AHEFELEE 46 R i}

ST B GBS B Rl i PR L DNA SR 45 i R
PCR . X gyrA J¢ parC e [N 2 it X WEAT 973 . 5E
B2 HE K S 7 DR 7 ) gyr A 2 750 bp, parC 24
1100 bp, WLIE 1. &Y 38 =P 4 DNA JE B U5 %
HL N~ F AT Sanger 7

123 45 6 7M M1 23 45 6 78

bp bp

1000 7000
700
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400 750
300 S00

200 250
100 100

a b
a2y gyrA PCR Y34y s ok Eo b Vil 1 2 BAPE X B, Uk i 2
g B8 K3 3~7 716 SR BT BR 9K M S DL1000 DNA Marker;
b % parC 3P -1 7 ¥y kL Wk B M % DL2000 DNA Marker, 3 & 1
g B o R, Yk TE 2 o BH AP L KGE 3~ 8 S I AR T B
B 1 gyrA 1 parC EE ¥ =Bk E

2.2 gyrAJEREMP AR gyrA SEHE =Y 4
JP G 43T AR X GBS B bk gyrA 7855 81 i & HE R
Ry e 9 AR A g B gyr A_STL WL 2, HrpE 2a
HF AR CWT) BE R o 45 51 TCA, 9 % 22 & TR
(Ser); & 2 b A ZEASRY, FL R P 45 1 8 TTA, 475
SEE R (Lew) . 46 PR Z B IRE AL 50 2R . B SS1L
(TCA—>TTA) AL RE ik 93. 4% (43/46) , Higx 3 #k
ST A R, U B AS L [X GBS X 8 M i R 2 it 2 3 8
HIE LB 20) o A W AR AL H 55 — & 0L = 40 58
ASAE gyrA_85L Bl R AR 85 i A HR GAA—AAA
)AL

" xE o oEE
ATGGTGAT

gyrA —>
<— parC

a gyrA_81: Ser(TCA) b

gyrA_81: Leu(TTA)

Mutation (gyrA_81: TCA—TTA)

\J
e | ANMHMHMFARMRARAATHRERAT AR

Sequence TGATTTATCTATTTACGAAGCAATGGTGCGTATGGCACAATGGT GGTCATATCGTCATAT GCTCGTTGATGGTCATGGAA

20 20 210 20 20 30 310 320

Cc
gyrA gene (5'-3")

TF a2y gyr A BPAET b Oy gyrA SRR, gyr A JEIRI 5 81 {7 & MR
H Leu, fith 3Ll TTAzc g 46 MR TE 242~ 320 47 114 B ik 4 <7 1k
53 Hr
2 gyrA EENFERRTED

2.3 parC FEHMFER N parC BRI 7 45 4
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WoR Hm IR AR AL SN 5 79 A7 B L B parC_79,
UL 3, o, & 3a S HPAR AL HLER 79 A 2 R AL A
FE51) K TCC, %t 22 8 2 (Ser) 5 8 3b~d 2 parC %
AR P A5 R TACTTC F GCC, 43 5 g i % 24
R (Tyr) AN R R (Phe) AN &R (Ala) . 1E 46 FRH
MR, FEAATE 2 Bl parC EAEBIA, B : parC_S79Y
ZAF(TCC—TAC) , 5 73. 9% (34/46) ; parC_S79F %
AS(TCC—TTC), 5 17. 4% (8/46) , {HAR T E M J&,
AWEGE L B 3 bk GBS #5747 parC_ST9A 52 4%, Al
TCC—~GCC, .5 6. 5/(3/46) i 11‘5!%7@%%2}&0

L B BN B
AT G G G G AT

>u
-
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parC_79: Ala(TTC) d

parC_79: Phe(GCC)

Mulauon (ParC_79: TCC—TAC;
TCC—GCC; TCC—~TTC)

ICAGTCGGTAATGTTATGGGGAATTTCCATCCTCATGGGGATACCT CTATCTATGACGCGATGGT
———
200 2|0 ZZ) 2:!) 240 250
s

e ParC gene (5'3')
a2y parC B AR ;b 2 parC 8484 55 79 L& SR N Tyr, 4
Ry TACs ¢y parC AERR, 55 79 (7 & FL MR Ry Ala, 4 i 5 K 2y
TTC;d 2 parC 2458k, 55 79 (v & H M2 N Phe, 43 5 GCCie
46 BRIAMRTE parC FEH 195~255 {7 G 3 A9 42 <7 Pk 40 b o 6 3 88 5 A8 fif
SN T 235,236 f B3k
3 parC B E U FF B KR FHEDHT

2.4 gyrA JparC W25 ST # Lk gyrA
Al parC B AR AT B3 B f5 , Wk 2 B, Al LA
RIS GBS X 950 M 175 i T 24 1) 32 22 1 24 356 R 28 A8
RN 6 Fh, H A A gyrA_S81L & I3f parC_S79Y %
AR F L 73.9%(34/46) 5 Hok A gyrA_S81L & IF:
parC_S79F 845, 5 13. 0% (6/46), T M gyrA 5%
parC B — A8 5 (Tt 2 o LE B AR ARt 4 PR, X
5 I it 24 28 A8 45 X AT g 5 AS b X GBS i 7K - F g
v T ik 245 P 2 PR O .
x2 gyrA 1 parC REBER K57

s i Ko Gy MR (20
1 gyrA_S81L/parC_S79Y 34 73.9
2 gyrA_S81L/parC_S79F 6 13.0
3 gyrA_WT/parC_S79F 2 4.3
4 gyrA_S81L/parC_S79A 2 4.3
5 gyrA_S81L/parC_WT 1 2.2
6 gyrA_WT/parC_S79A 1 2.2

3 3t it
GBS 2 I REF S B 1 B2 R e . AL, ik
bk GBS #5478 R 20V~30VW TE 53 Wi 3o 72
L GBS # E W S SR A LYY . B A LR R R
Y G f“%éﬂjﬁﬁijtﬂﬂm\@mﬁ\ﬁwﬂﬁﬂ,
e ] e RO AR L . P WG T — E Bk
PR GBS (A &% B A ia T T B, L 25 7t —
HEAMTREME S DL 3R A X A3 [
A b DX — A A 7 T 360 s I GBS B B H i 24 %
FIA 428 %61 I A b X, s [ L AR 25 i
s GBS BRI 9. 3% 24 L A L BR
2626 b X T R T B GBS BRI M 3. 3% 78 4
B, GBS Y47 R AE A7 76 5K ) Hb X 22 57, LIl IR T B
AT R B A AR . R4 H ATl IR GBS 4y
%ﬁﬂexﬁﬁﬁzﬁ HREYIR Y EUE A H AL
B Z PR PR GBS TR A AR Tt
{ﬁ%az LR X R R R BURPERE L GBS Witk A
A 1R 7K T R o T T 2 M. PR, R A T ORC M o
GBS WAR AT FRAE X F 4R GBS Wbk 43+ W AT 0
2ERRAE RN W 2 M A A R R R X
SR T I R TR 25 ) EEE A 45 A DNA & il #H
K2, i DNA i i€ B F1 DNA # ¥b 5 W B IV,
DNA fi#JiE i i gyrA fl gyrB WA 415 117 DNA #i
FN ARG IV JE B parC Al parE S 507 20 J, oA gy-
rA Fl parC 2€ 75 76 J W i B T 25 op 45 o L
AP A T I8 M X g M T GBS R Ak gyrA
%D parC F K 28 48 15 B . Ff X H: 58 A8 55 AE 9F 47 5 B .
gk Lo R 46 BRI 560 5 B GBS, He i IR 58 48 v 5 A7
fUT%,“.gyrA VLSS 81 v 22 % R 58 7% ﬁmﬂﬁaﬁ
F LB gyrA _S81L(TCA—>TTA), Hs A5 & 493. 4%
(43/46) ;1M parC LLES 79 {3 22 5 R 53 7% X I 24 R
FENER ], B parC_S7T9Y(TCC—TAC) , 58 748 %
H73.9%(34/46) , parC_S7TIF(TCC—TTC) 28 45 %
F17.4%(8/46), Tif 25 AR F B DL gyrA_
S81L &3 parC_S79Y K3, [ 73. 9% (34/46) , Hwk
& gyrA_S81L 4 3f parC_S79F %48, 513.0% (6/
46) ,3X 5 WANG % g 738 Fe A — 50, pbah, A 5F
FEPEWRAKI T parC_STIA A2 KA, H ] LIA I
gyrA_S81L I X AATE . H A58 18 & B X Fih 98 728 A
35 F v 1 I e K- T 24 3 DDA OG
g5 L IR AR A S0 A T o M b X5 A R
GBS Tiif 24 T P 1) T 24 55 PR 98 748 67 o5, K 3 3 S S A8 A
R K gyrA_S81L & 3 parC_S79Y, LI & gyrA S81L
G I parC_STIF, 1] fig 5 w55 7K1 v v ) Tef 245 5 5K

&% ik

[1] WANG H,ZHAO C,HE W,et al. High prevalence of flu-
oroquinolone-resistant group B streptococci among clinical
isolates in China and predominance of sequence type 19
with serotype [l [J]. Antimicrob Agents Chemother,
2013,57(3) :1538-1541.



+ 520 -

FRENBEIAF

39 %% 5# Int] Lab Med,March 2018, Vol. 39,No. 5

(2] Mt oA TR 2. 200 20 B TG 3L AR BR 1 HF 1
ARBL L 25 W RO 2 AT L) . 1 B G 8 B 2 2 5 2014, 35
(12):3220-3221.

KIMURA K,NAGANO N,NAGANO Y et al. High fre-

quency of fluoroquinolone- and macrolide-resistant strep-

(3]

tococci among clinically isolated group B streptococci with
reduced penicillin susceptibility [J]. ] Antimicrob Che-
mother,2013,68(3) :539-542.

KAWAMURA Y, FUJIWARA H, MISHIMA N, et al.

First Streptococcus agalactiae isolates highly resistant to

[4]

quinolones, with point mutations in gyrA and parC[]].
Antimicrob Agents Chemother,2003,47(11):3605-3609.
WEHBEH W, ROJAS-DIAZ R, LI X, et al. Fluoroquin-

olone-resistant

(5]

Streptococcus agalactiae; epidemiology
and mechanism of resistance[ J ]. Antimicrob Agents Che-
mother,2005,49(6) :2495-2497.

PICCINELLI G, GARGIULO F,CORBELLINI S, et al.

Emergence of the first levofloxacin-resistant strains of

(6]

Streptococcus agalactiae isolated in ITtaly[ J]. Antimicrob
Agents Chemother,2015,59(4) :2466-2469.

WAL, = T S A E G R R B E R LM, 4
P. At aT AR TR W A, 2014,

CLSI. Performance standards for antimicrobial suscepti-

7]

[8]
bility testing: 26th informational supplement M100-S23
[S]. Wayne,PA. CLSI,2016;: 91-93.

[9] WANG P,TONG J J.MA X H,et al. Serotypes,antibiotic

(10]

[11]

(12]

[13]

[14]

susceptibilities, and multi-locus sequence type profiles of
Streptococcus agalactiae isolates circulating in Beijing,
Chinal[J]. PLoS One,2015,10(3) :¢0120035.

WANG Y H,CHEN C L,HOU ] N,et al. Serotype dis-
tribution and resistance genes associated with macrolide
and fluoroquinolone resistance in Streptococcus agalactiae
isolates from a hospital in southern Taiwan[ ] ]. Biomed J,
2015,38(3):215-220.

RYU H,PARK Y J.KIM Y K,et al. Dominance of clonal
complex 10 among the levofloxacin-resistant Streptococ-
cus agalactiae isolated from bacteremic patients in a Kore-
an hospital[ J]. ] Infect Chemother,2014,20(8):509-511.
SOUZA V C,KEGELE F C,SOUZA S R, et al. Antimi-
crobial susceptibility and genetic diversity of Streptococ-
cus agalactiae recovered from newborns and pregnant
women in Brazil[ J ]. Scand J Infect Dis, 2013, 45(10):
780-785.

R MR A SR AT YR 2R 1A B BR A T
TR IE A 0 R Ay TN S R 25 R i s e L) 1. AR 08 7 R 2
:,2010,45(1):12-16.

DEGUCHI T, YASUDA M, NAKANO

tion of mutations in the gyrA and parC genes in quinolo-

M, et al. Detec-

ne-resistant clinical isolates of Enterobacter cloacae[ ]J]. ]
Antimicrob Chemother,1997,40(4) :543-549.

Y B39 :2017-09-15 & H #:2017-11-22)

(#2256 516 1)

L ERALH RN REFRTRGFE AR
E%ﬁw%‘*a‘{%}ﬂﬁﬁﬁ#%&‘ﬂf] B ‘n%%‘*’&ﬁ"i&

P REATRGAES, A F T ARARX
étﬂﬂb?li\%ﬂi%x S A AT R oA R AR F
MEFLHBROGESTR N, L8 ZHF LB
b
9 & &

EXHBAEFTEMERAFZER "R, EA
IHR REE. .= A HIERFH AR
5EF KBEEFALIMSPENRE T.AKREES
R A TR E KRR IE R T
& mAr oA A E A B AR AKRKE>F
WwRANEGZXAF LA, EHEEFRR I 2
AMAGAR X EHR AT R PR TE )24,
ZHALH 4 rm%ﬁ%%a%ﬁhﬂiﬁﬁiﬁ
RAIHRTIEFEREANT @,

HEREARE FRE R EZ KBTI A X
REMERELMER,

£ % 3Tk

(1] BEAGTE 5B T A WL 55 I R~ o A% L0 ) ) 8 2 3
%HLEW@»)\E‘J@FH[J]. K B = 4, 2011, 26 (4) : 277-
280.

(2]

(3]

[4]

(5]

[6]

7]

(8]

(9]

VS PR AR AR A B0 25 A B 2 LT DL I B R g 2 A
Z4#,2015,36(4) :547-548.

T S RERSIIG R A DAt RS NSl 7 o ol Ve o
#5,2013,34(18) :2482-2483.

F 28, AR IGEAT . PRI 43 BT RS T 45 2R 1 gl o A A B iy i3
0T BEYF TR 45 ,2011,32(12) 14244,

R T IS B L A i S5 RE A 30 P P {8 0K 38 Y J5
PEPHA L], B bR 56 S 2 44 75, 2015, 36 (4) 1 489-491.
ARBEL Y.WEITZMAN D,RAZ R.et al. Red blood cell
distribution width and the risk of cardiovascular morbidity
and all-cause mortality: a population-based study [ J].
Thromb Haemost,2014,111(2) :300-307.

RIEDL J, KAIDER A, REITTER E M. Association of
mean platelet volume with risk of venous thromboembo-
lism and mortality in patients with cancer: results from
the vienna cancer and thrombosis study (CATS) [J].
Thromb Haemost.2014,111(4): 670-678.

GRANTER S R.BECK A H,PAPKE JR D J. AlphaGo,
deep learning and the future of the human microscopis
[J]. Arch Pathol Lab Med,2017,141(5) :619-621.
SHARMA G,CARTER A. Artificial intelligence and the
pathologist future frenemies[ J]. Arch Pathol Lab Med,
2017,141(5): 622-623.

feha B :2017-10-12 &8 H 3§ :2018-01-02)



