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WA, WEZE. X AR R A 22
S, HAEF S HmAT RSP IRE R 20-30 42K
H:— KA, RIS ER RN ERKRE N E, &
Jre e R DAAR EQ AR B ER T O 1 ek, IR
HREAMARNENREZ I, HiERENR
B 1) A P A B R B G B I B 34 i FHi B 25 1
ek A K 7 AR FE M v 8 742 1o 5 3 ) e P
TR 22 2R NG R BT, Z A
MIEGRE . WA RGP AFA R,
Il R F 25 (R T 348 A IR o, ™ B 2 AR A
R

77 B- PN T e Tk = PGB T 24 1 B 27
L A AR AR K A T
U B SR F TR R LK, )% B- N ot il
(Extended-spectrum beta-lactamase, ESBL)F 7 H
Mo R DK AR AR A R AN -4
WENERAEN B 3 B-INBERCE IR 29, IRz
PR EFEPEM ) CTX-M B B AT R FRE W
PRI B-INBEREESE RS, Jf HE RBUFATE T
MR Z AR 8 45 ] 5 5 B g Bokn B, A
RES7E [F) Rl a8 RIS [ b Ja8 00 41 e fe) K S e AU
H T, CTX-M B B- A it g il AR 4hs 22 BE 1R e 91 1 22
FAG AR 6 12ERE: CTX-M-1, CTX-M-2,
CTX-M-8. CTX-M-9, CTX-M-25 fl KLUC. HH,
CTX-M-45 .CTX-M-64 .CTX-M-123 H1 CTX-M-132
PSS AR SR ] g 2 A AR

AT, FAT I K53 B2 1 Bk ESBL
RWNEBRH 1173 B 25 RBI AT T %0E, e
15t 245 J5u R B A% 3 2o 42 5 B B OK P A% 4 FL A 4
B, TSR IBUSORL AT T g 3 i PR 80 I e
AWE B AF BT, KA 24 2 K] B S Bl oc i R
it 245 5 LR JA S0 AT 1A AR RS, DAER I LT 24 5k
PRI AL
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1 AR Fedr &
1.1 #H

111 BERR: WAk 1173 4325 A 2011 4EERI2 T 302
LB i) —1r 65 % L HEIETE E I RMEFEA , 200
I ] EC B -5 58 FC i (Salmonella-Shigella, SS)RiFikk
SrEs, PR T R BRI S E . RS
AL (Bruker 23 F))F1 16S rRNA L3 1, fe&
1.1.2 FERHA: Tag DNA B4 . DNA 41
AR E N A T A TR (i) ey A R ]
i, Pfu [ Al ANTPs 14 H Fermentas 23 A, Qiagen
Large Construct Kit 1§ § QIAGEN 22+, 514t
ST T A R TR R R R R A, Sk A At
(Ceftazidime, CAZ) (30 pg). kyfhne/ v kg
(Clavulanic acid, CA) (30 pg/10 pg). kW
(Cefotaxime, CTX) (30 pg)FlskfEWE N5/ v H 4EfR
(30 pg/10 pg) 24t ity § OXID 23w, MH ., BHI
15353 H BD Bioscience 22, SS R H
JEIE AT B AR B3 A BRA )

1.2 ESBL HIELLR

ESBL iff UE 552 6 2 1 5 [ i R 0 52 6 % A e
Pp2e(CLSDARMEN, 435K kAt ft e sk 7 Al e/
SCRLAERRAC T |« SR RWE NG Mk A fi / se i AR FR AT
AT IR MH PARERTH . 37 °C HH
1820 h Jr WL | IV BRT REL /DN o 5 I 1 5 Y
T R BAR S H2G R FE A =5 mm B, BAIE
KR ESBL.

1.3 THHAREEY K CTX-M 27 FiE

HE Chen ZUY4GE, AMEZR ESBL
S TS BRI IL R G519, R R R N
10 pmol/L & M. MHmii & ryiil], $-E 1173
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LA ZH DNA, #ifeoh 10 pmol/L HY AR,
—20 °C PRAF#5 H B B A B AR R A 7 30 L R
1 PG4 1% FE R BRIE M HL UK S B T 2R A
SR MEAARE, PCR 7 Wik FLE RS Wi T 41
M€ . PCR Wi {AZ A : DNA 10 ng, 10x Buffer
5ulL, dNTPs 0.5 uL, Taq M 2 U, Pfu i 0.5 U,
0.1 pmol/L EFIF5I#)45 0.5 pL, ddH,O 3 pL,
PCR Y S WFEF M : 95 °C 5 min; 94 °C 40 s, 52 °C
30-50s, 72°C 50s, 30 MEH; 72 °C 5 min,

L) ISEcpl-F1 (5'-GGAGTGTATGAAAAATGT
CTGG-3")/orf477-R1 (5'-CGTGCTGTCGCTGGATA
CC-3") 51X AT blacrxw-orf477 IX 4 P4 14 K
FEAIE, 5 GenBank H S 2% 57X L,
WiE blacrxw BIEERERY
14 BEEHBIR

M IR S 57k, B blacrxw FATERY
1173 BT, DIAIAE - 25 KA AF# EC600
(LacZ™, Nal®, Rif)NZIKE TGRS0 .
W Z AR BB T 23 3R T BHI W rhad i
I, 3 mL EAHAZ AEIRE, 4 °C T
3000xg E5.0> 5 min, LA 80 uL BHI A 17T &I,
SUMFIGTE BHI BRI LM UERE (1 em® K
/N, 0.45 um fL4%), 37 °C I E 15 9% 12-18 h, L
JEEE G & BHI A #3200 pg/mL 2R 74
R, 2.5 mg/mL FAEF R ERE T, A T&4
200 pg/mL ZFPUAAN 2.5 mg/mL F4EF-#) BHI
BRRYEFR AL |, 37 °C R B 1% 24-28 h J5 Y AR
7% B R34 F(1173-CTXM-EC600)., ) ISEcp1-F1/
orf477-R1 NEIHI%F, PCR MEHA T/ HAEAE
blactxm FEH, FIFEIE I 16S TRNA F& K4 $40
EHEG T IRB NS, XS T WAy
PR B i ESBL HIESEE

1.5 MIC W&

K VITEK® 2 {#82E4 T MIC B I (75 [ A5
BB HE]), iR CLSIM S pr e b T4 E .
1.6 JBUREEE P E B LEYIE B 2 BT

BRNEBIRE 1173 T blacrxu HITTRL
454 p1173-CTXM, H Qiagen Large Construct
Kit $2HU%4 T 1173-CTXM-EC600 (1) ffiki DNA,
Ff Tllumina HiSeq 2500 47 i & 4 3L N 4 46
BN, JEXT GenBank T %21 T BLASTn [t
XA, EREGERL, I LUES R T8
Z7% [ Velvet BAFHATF5PHE, 85 RH PCR
F1 Sanger WU 4 2 1 F 12500 7 AR il 2R 35 43 4
rAh 78, 3RA% BURLF 41 4K o X4 % 41 R
GeneMarkS Fl RAST X4 ¢4 A7 5L R T, B
JG X NR & . UniProtKB/Swiss-Prot 254 /&
HEAT EOXT 34T, X S0 1% St DX R 1A 7 1 A
#ahouF M A 1Sfinder INTEGRALL & Tn number
registry WU #EAT IO 204, JFEATRE AR
H Inkscape v0.48 344 7 BURL 15 i 251l
1.7 FHBRS

¥ pl173-CTXM 2 )78 M iE B4 RIEL R
GenBank, %5%5 8 KY174331,

2 ERAAMN

2.1 ESBL BiFsLR

XAC R Pl B a5 R R (A 1), 1173 Xk
TEUE NS /e P AR R A AT A 35 mm, X Sk A5 i)
IEERESH 10 mm, AH2Z 25 mm=5 mm; XFkf
W/ T AERR AT B A 30 mm, oSk £ /b B A
B h 21 mm, AH2Z 9 mm=5 mm., K, 1173 #HiE
7% ESBL. [A|¥, 1173-CTXM-EC600 75/ ESBL.
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CTX/CA: 35 mm, CTX: 10 mm
CAZ/CA: 30 mm, CAZ: 21 mm

CTX/CA: 10 mm, CTX: 0 mm
CAZ/CA: 20 mm, CAZ: 9 mm

1173

1173-CTXM-EC600

1. WRKHEY KR

Figure 1.

inoculated with three independent bacterial cultures

Double-disk synergy test. Each experiment was conducted with three parallel replicates: three plates

of strains 1173 and its transconjugant strains

p1173-CTXM-EC600, respectively. Only a representative figure is shown here. CA: clavulanic acid; CAZ:

ceftazidime; CTX: cefotaxime.

2.2 THZGEEY Y K CTX-M £F50 &

FIF PCR Jrikxt 1173 K4+ 1173-CTXM-
EC600 17T ESBL kPR K fisk 15 B s i 24 35 [ 1) 4
EEREHIE 2), 1173 KHBEAT 1173-CTXM-
EC600 #RAEY 44 i blacrxmac #EH, H PCR 471
R BN S e H—3 . A ISEcpl-F1/
orfA77-R1 5| Witk — 438 Rv 5 A W, ik
AN blactxaess WA, 1173 B EFA blarem
FH, MEES T blarew FEH . XFEH, 1173
HH blacrx.cs RES BTG AL A SRR

1173 1173-CTXM-EC600

bp M CTXM-64 TEM CTXM-64 TEM
2000
1000
750
500
250

100
E 2. ESBL RixEEBHEEER PCR 7 HEER
PCR detection of bla genes. Strains 1173
and p1173-CTXM-EC600 were screened for the major
ESBL and carbapenemase genes with PCR. Of all the bla
genes tested, blacrxm.es, DlaTem Were present in 1173, but
only blactxm.e4 Was detected in p1173-CTXM-EC600.

Figure 2.
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2.3 MIC JELR

SR FH VITEK® 2 {5 Bk 1173 12 1173-CTXM-
EC600 1) MIC aligh Rk 1)FRY, —FH X
P ERPOMAT T 2R . SRk |
SLAhAn . SkAL T 2y, PR . et
Biwd . MNP AL A SURTUD AL L R IR 22 DR R N
IRMUE; TREAPE T FRRA . RRER .
ZATERME FHiEW, 1173 BRI M2y,
1173-CTXM-EC600 3¢l Ay %
2.4 FUREEEAFHIE RAEYIE BT

SFBRE p1173-CTXM A i 18 12 0 445 SR 46
B, %R 4 KN 63530 bp, “FH G+C% &N
42.3%, TRIWAT 90 AIFHE BLAE(ORF) (K 3),
WL EE R 706 bp. KF p1173-CTXM HIJFH 5
GenBank Y nr/nt B2 R EE P2 i1 T BLASTn HUXT 537
FH, pl1173-CTXM 4 Incl2 AU5tk: p1081-CTXM
(GenBank &35 KJ460501)!"°1H pHN1122-1
(GenBank %&3t5 IN79750 ) S 4k ok, Ho
i % (Coverage) Fll— EPE (Identity) 7351~ 97%F1
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#z1. MICER
Table 1. Antimicrobial drug susceptibility profiles
MIC (mg/L)/antimicrobial susceptibility
Category Antibiotics
1173 1173-CTXM-EC600 EC600

Ampicillin =32R =32R 161
Penicillins

Ampicillin/sulbactam =32R =32R 4S
Monobactams Aztreonam 32R Z64R <1S
Cephalosporins Cefazolin =Z64R =Z64R <4S

Ceftriaxone =Z64R =Z64R <18

Cefoxitin <4R 8S 8S

Cefepime =Z64R =Z64R <IS

Imipenem <1S <1S <1S
Carbapenems

Ertapenem <0.5S <0.5S <0.5S

Ciprofloxacin 0.58 <0.258 <0.25S
Fluoroquinolones

Levofloxacin 28 <0.5S 0.5S
Furanes Levofloxacin <16S <16S <16S

Amikacin <2R <28 <28
Aminoglycosides Gentamicin =16R <IS <IS

Tobramycin 4R <18 <1S
Sulfanilamides Trimethoprim/sulfamethoxazole =320R <208 <208
Tetraciclinas Tigecycline I <0.5S <0.58

S: susceptible; I: intermediate; R: resistant.

99%. X pl173-CTXM UKL 51E4 1A W) 15 B 2
SHTERI, pl173-CTXM L5 ] L2y B 4R X
(Backbone) 14154 A X (Accessory modules) P #
O BELX A RN Incl2 FOR B IX I,

— 43 Ry Bk A2 il X (Plasmid replication) . Jit
#ifa 2 X (Plasmid maintenance) ik £ 5 #4745 X
(Conjugal transfer). Uk 52 il IX 4w 5 -5 5k & il A0
K BURLE Hl IR B 11 RepR/RepA, FThifaE X
Gt 5 TR AR E AH Y Mok/Hok 25 145, i
B R X Gt 5 TORL G e A AH G ) NikABC #ll
B B & Pil/Tra %,

pl173-CTXM 1Y #h I5 46 A X H 4 A ¥ 51
ISEcp ] FUHAEM T 245 5L blacrx.es HLBHY

ISEcpl-blacrxa.es-Aorf477 %% JFE B0 K146 A 7 51l
1S2 4. ISEcpl-blactxm.ca-Aorf477 e REFITE
J&4 3080 bp, P A [l EE 41T 1) S bp 1E [m) &
% J¥ %) (Direct repeat, DR). ISEcp! Hi %5 14 bp
JZ 0] # 42 J H1) [Inverted repeat left (IRL) (5'-GGAT
CTAAGATGCA-3")#Il Inverted repeat right (IRR-1)
(5'-ACGTGGAATTTAGG-3")|H1 1263 bp F4%% & iff
(Transposase, tnpA)FEEZH Y,

pl173-CTXM #EH AT 2 AN IS Bk fri Ay
) 1S2; KAk, 5 pl081-CTXM Fl pHN1122-1 #H
te, pl1173-CTXM 4354 1.1 kb A% 500 bp ) F
BORE TR (K 4).
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Figure 3. Schematic map of the sequence of plasmid pl1173-CTXM. Genes are denoted by arrows and colored
according to gene function classification. The innermost circle presents GC skew ([G—C]/[G+C]) with a window

size of 500 bp and a step size of 20 bp. The next-to-innermost circle presents GC content. The backbone and
accessory module regions are also shown.

L SN 6 RE, Horp Group 1 F1 Group 9 21t 535
3 Hie Wi FERWATHE . blactxv.es FJBT Group 1,

F R, E3RIER CTX-M RH A 180 43y Al J& blacrxo.ss M blacrxas IIZEE RIS BRGERY
(http://www.ncbi.nlm.nih.gov/pathogens/beta-lactam AP BRFHEA A CTX-M 24 10 Ak,
ase-data-resources), Mt Z LR PV BEFT L 41 CTX-M-2. CTX-M-3, CTX-M-14, CTX-M-15,

actamicro@im.ac.cn
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PR

40 kb . 50kb 60 kb

BOYHEH I E @ D) () €4l

W 44@H{ {p1081-CTXM

BONNEH PP E @& D (D G4e

HEH@4 {p1173-CTXM

BOVMEHDIHE @ DI () 4l

WEHE@{ 4 pHN1122-1

B Plasmid replication
Backbone | B Plasmid maintenance
Conjugal transfer

DI1s2
Accessory modules [ B [SEcpl-blacrxss-Aorf477 transposition unit
B [SEcp-blacry y.q-Aorf477 transposition unit

4. pl173-CTXM SiR%RALFF 5 LR
Figure 4. Linear comparison of sequenced plasmid p1173-CTXM. Genes are denoted by arrows colored according

to gene function classification. Shaded regions denote regions of homology (>95% nucleotide identity).

CTX-M-55 Fl CTX-M-64 %5, e, & L2
% CTX-M-14 . CTX-M-15 #l CTX-M-55!"9,
blacrxn 185 Hi: A ISEcpl F1 ISCRI B {4
AT, TE ISEcpl-blactxm-1S903D B
ISEcpI-blactxm-orf477 % VEHIG, TEAHIR LA [H]
Tt B AT B AL N B TR K8 L AR,
ISEcpl J&F 1S1380 Zji%, 58 iyid A7 41
AN, ISEcpl F AR Sith AJFH, BACEERAEA
JF 5 BIA] A S T Ui SR A i 25 3L R E T A%, A
R R 4R T 2 3 IR AR R 0 A
p1173-CTXM [ ISEcpI-blactxn.ea-Aorf477 5% i
JCHY, ISEcpl bR B B IR FIEE R HOC T
e 5 A — A5 IRR-1 J¥ %1 @& B AH LAY IRR-2
(5'-ACGTAGGTCCCAGG-3"1F ISEcpl-blacrx.es-
Aorf477 ' s BA T RE AR AE 20 18 6] B 4B 48U 1) IS Eep ]
HY IRR-1 5 blacrxm.es IR IREE S T~ ATG [B]4 45 bp
[ [ [X.(Spacer) . & VLB [AIFRIX 18 A 42 bp Fl 127 bp
SR, HAKE AN blacrxwes FIFEIRE, Xf
GenBank H [ blacrx.es TIN5 HTFRHH , CTX-M-64
JRi 18 F R LA . H T E B 45
CTX-M-64 Jiuhif 15 WA K% A 18 (GenBank
B k5 KX013540 . KJ020576 . KP091735 .
AB976601 ., KC576517. GQ456156). FHIAMmITE
(GenBank &35 GQ300937)%5 , AHISY Z455—1] ¢
FRNE R 5CH ) ISEcpl-blactxwm-orf477

T REFRITIYGEA

ABIFFE P IR TS F8 A RAEREAS vh B 31—k ™
ESBL HYAR P FCH 1173, PCR A2 I Hipar
2 ' ESBL Wt 3k ——blacrxwm.es M blaremo. 5
RIS — AT 1173-CTXM-EC600, 1
77 ESBL Bk, (HILHAHEAT blacrx.es TTZGHER , 3X
VLA blactx.es T blarem TE 1173 I Hr i3 & AT
BESEANFEINY . blacrxoes DT OB ., H AT PR
THAHBEZIRE EC600 H, RN HREAT
1173-CTXM-EC600 3§45 T blacrx-m-es it ESBL
TR blarpw PTRENL T 73— AT HEA Ok a3
et R b OV WIS AL P45 3 iR i, A T
Yetafk by, MIC MELERATLIEH, 1173 Al
1173-CTXM-EC600 X E RIS . HIF B-NIBEILS |
—U AU AR RS . R RS . M
M2 . RIS . DURRZ BT 254 B — 3,
X ERE IR p-AmEE . — . A
LT Z M 24, i 1173 XX o2y i 257k
SEFRHENT blactxv.es PRI, I AT AT PRI B
Ko VAL B 25 32 AR TR

Z % 3 W

[1] Wang L, Liu L, Liu D, Yin Z, Feng J, Zhang DF, Fang HH,
Qiu YF, Chen WJ, Yang RS, Wang JL, Fa YZ, Zhou DS. The

first report of a fully sequenced resistance plasmid from

http://journals.im.ac.cn/actamicrocn



474

Defu Zhang et al. | Acta Microbiologica Sinica, 2018, 58(3)

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

[11]

Shigella boydii. Frontiers in Microbiology, 2016, 7: 1579.
Mahemuti, Wupuer X, Li XL, Li F, Husaiyin M, Gu BS,
Zhang J, Shataer W, Tuohuti M. Analysis on groups and
serotypes of Shigella in Xinjiang, 2003-2013. Chinese Journal
of Preventive Medicine, 2015, 49(5): 447—-449. (in Chinese)
LEARER, BIRKBE-BH/R, BW=, 205, KREWHR-H%E
W, WA, sk, AU BR, B SRR
2003-2013 455 i 45 /R B A DX B e 25 00 B R 0
g RAETE 3. AR BE 228 A, 2015, 49(5): 447-449.
Killackey SA, Sorbara MT, Girardin SE. Cellular aspects of
Shigella pathogenesis: focus on the manipulation of host cell
processes. Frontiers in Cellular and Infection Microbiology,
2016, 6: 38.

Lima IF, Havt A, Lima AA. Update on molecular
epidemiology of Shigella infection. Current Opinion in
Gastroenterology, 2015, 31(1): 30-37.

Livio S, Strockbine NA, Panchalingam S, Tennant SM, Barry
EM, Marohn ME, Antonio M, Hossain A, Mandomando I,
Ochieng JB, Oundo JO, Qureshi S, Ramamurthy T, Tamboura
B, Adegbola RA, Hossain MJ, Saha D, Sen S, Faruque ASG,
Alonso PL, Breiman RF, Zaidi AKM, Sur D, Sow SO,
Berkeley LY, O’Reilly CE, Mintz ED, Biswas K, Cohen D,
Farag TH, Nasrin D, Wu YK, Blackwelder WC, Kotloff KL,
Nataro JP, Levine MM. Shigella isolates from the global
enteric multicenter study
Clinical Infectious Diseases, 2014, 59(7): 933-941.

Nhu NTK, Vinh H, Nga TVT, Stabler R, Duy PT, Vien LTM,
van Doorn HR, Cerdefo-Tarraga A, Thomson N, Campbell J,
van Minh Hoang N, Nga TTT, van Minh P, Thuy CT, Wren B,

Farrar J, Baker S. The sudden dominance of blactxm

inform vaccine development.

harbouring plasmids in Shigella spp. Circulating in Southern
Vietnam. PLoS Neglected Tropical Diseases, 2010, 4(6): €702.
Zhang WL, Luo YP, LiJY, Lin L, Ma Y, Hu CQ, Jin SH, Ran
L, Cui SH. Wide dissemination of multidrug-resistant Shigella
isolates in China. Journal of Antimicrobial Chemotherapy,
2011, 66(11): 2527-2535.

Klontz KC, Singh N. Treatment of drug-resistant Shigella
infections. Expert Review of Anti-Infective Therapy, 2015,
13(1): 69-80.

Niyogi SK. Increasing antimicrobial resistance—an emerging
problem in the treatment of shigellosis. Clinical Microbiology
and Infection, 2007, 13(12): 1141-1143.

Pitout JDD, Laupland KB. Extended-spectrum f-lactamase-
producing Enterobacteriaceae: an emerging public-health
concern. The Lancet Infectious Diseases, 2008, 8(3): 159—166.
D'Andrea MM, Arena F, Pallecchi GM.
CTX-M-type B-lactamases: a successful story of antibiotic

L, Rossolini

resistance. International Journal of Medical Microbiology,

actamicro@im.ac.cn

[12]

[13]

(14]

[15]

[16]

[17]

[18]

[19]

(20]

(21]

2013, 303(6/7): 305-317.

Canton R, Gonzalez-Alba JM, Galan JC. CTX-M enzymes:
origin and diffusion. Frontiers in Microbiology, 2012, 3: 110.
CLSI. Performance standards for antimicrobial susceptibility
testing:  twenty-fifth M100-S25.
Wayne, PA: Clinical and Laboratory Standards Institute, 2015.
Chen ZH, Li HX, Feng J, Li YX, Chen X, Guo XM, Chen WJ,
Wang L, Lin L, Yang HY, Yang WH, Wang J, Zhou DS, Liu
CT, Yin Z. NDM-1 encoded by a pNDM-BJO1-like plasmid
p3SP-NDM in clinical Enterobacter aerogenes. Frontiers in
Microbiology, 2015, 6: 294.

Jiang XY, Liu D, Xu L, Fang HH, Feng J, Yin Z, Zhou DS,
Wang L, Zhang DF, Song YJ. Resistance mechanisms of

informational  supplement

blactxm-ss in a clinical Shigella sonnei strain. Military
Medical Sciences, 2016, 40(9): 717-721. (in Chinese)
Ve, N, #Rud, Ll Wi, B, A&A, T,
TRUERR, RIEZE. blacrxmess A5 BUR N B BT 25 AL T
K. FERE#, 2016, 40(9): 717-721.

Qu F, Ying Z, Zhang CL, Chen ZH, Chen SM, Cui EB, Bao
CM, Yang HY, Wang J, Liu CT, Mao YL, Zhou DS.
Plasmid-encoding extended-spectrum beta-lactamase
CTX-M-55 in a clinical Shigella sonnei strain, China. Future
Microbiology, 2014, 9(10): 1143-1150.

Li LC, Partridge SR, He LY, Zeng ZL, He DD, Ye JH, Liu JH.
Genetic characterization of IncI2 plasmids carrying blacrx-m-ss
spreading and food animals in China.
Antimicrobial Agents and Chemotherapy, 2013, 57(6): 2824-2827.
Nagano Y, Nagano N, Wachino JI, Ishikawa K, Arakawa Y. Novel
chimeric p-lactamase CTX-M-64, a hybrid of CTX-M-15-like

and CTX-M-14 B-lactamases, found in a Shigella sonnei strain

in both pets

resistant to various oxyimino-cephalosporins, including
ceftazidime. Antimicrobial Agents and Chemotherapy, 2009,
53(1): 69-74.

Messai Y, Ibadene H, Benhassine T, Alouache S, Tazir M,
Gautier V, Arlet G, Bakour R. Prevalence and characterization
of extended-spectrum B-lactamases in Klebsiella pneumoniae
in Algiers hospitals (Algeria). Pathologie Biologie, 2008,
56(5): 319-325.

Tamang MD, Nam HM, Kim TS, Jang GC, Jung SC, Lim SK.
Emergence of extended-spectrum B-lactamase (CTX-M-15
and CTX-M-14)-producing nontyphoid Salmonella with
reduced susceptibility to ciprofloxacin among food animals
and humans in Korea. Journal of Clinical Microbiology, 2011,
49(7): 2671-2675.

Ma L, Siu LK, Lu PL. Effect of spacer sequences between
blactxm and ISEcpl on blacrx.m expression. Journal of
Medical Microbiology, 2011, 60(12): 1787-1792.



TR SE | AR, 2018, 58(3) 475

Bacterial plasmid genome analysis and the mechanism of
resistance gene transfer in the clinical Shigella sonnei isolate
1173

Defu Zhang'?, Yuzong Zhao'?, Dong Liu’, Jiao Feng’, Ming Zhang', Daofeng Qu®,
Dongsheng Zhou?, Jianrong Li', Zhe Yin>", Li Wang®"

" Food Safety Key Laboratory of Liaoning Province, National & Local Joint Engineering Research Center of Storage, Processing
and Safety Control Technology for Fresh Agricultural and Aquatic Products, College of Food Science and Project Engineering,
Bohai University, Jinzhou 121013, Liaoning Province, China

? State Key Laboratory of Pathogen and Biosecurity, Institute of Microbiology and Epidemiology, Academy of Military Medical
Sciences, Beijing 100071, China

? Department of Clinical Laboratory, the First Hospital Affiliated to Henan University, Kaifeng 475000, Henan Province, China

* School of Food Science and Biotechnology, Zhejiang Gongshang University, Hangzhou 310018, Zhejiang Province, China

Abstract: [Objective] To sequence and analyze plasmid p1173-CTXM from the clinical multidrug-resistant
Shigella sonnei isolate 1173 with the aim of investigating the mechanism of blacrx.m.¢4 r€sSistance gene transfer.
[Methods] A double-disk synergy test was conducted to determine if strain 1173 produced extended-spectrum
beta-lactamase (ESBL), then antibiotic resistance genes were PCR-amplified and sequenced. Conjugation
experiments were used to verify the transferability of plasmids carrying ESBL genes. The transconjugant was
detected to certify the production of ESBL and the existence of corresponding resistance genes. Strains 1173 and
1173-CTXM-EC600 underwent testing for antimicrobial drug susceptibility. Plasmid p1173-CTXM-EC600 was
sequenced by high-throughput genomic sequencing to illustrate the mechanism of resistance gene transfer. [Results] The
multidrug-resistant isolate Shigella sonnei 1173 was shown to be an ESBL-producing strain and to carry the antibiotic
resistance genes blacrxm.es and blatpy; however, only blacrxa.es Was horizontally transferred to the recipient strain
EC600 which endowed the corresponding antibiotic resistant profiles to EC600. Sequencing and bioinformatics analysis
revealed that the resistance gene blactxmes Was carried by the ISEcpl-blacrx.m.ea-Aorf477 transposition unit.
[Conclusion] The resistance gene blactx.m.¢4 carried by plasmid p1173-CTXM mediated the resistance of Shigella
sonnei isolate 1173 to multiple antibacterial agents. Horizontal transfer of blacrx.m.¢4 Was mediated by the
ISEcpi-blactx.m-¢4-Aorf477 transposition unit.

Keywords: Shigella sonnei, plasmid, multidrug resistance, transposition unit, mobile element, blacrxm-¢4
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