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Relation between ISCR1 and ESBLs gene in third generation cephalospo-
rin-resistant clinical strains of Enterobacteriaceae

WU Xiao-mei » SONG Shi-duo, QI Wei (Tianjin Research Institute of Infectious Diseases ,
Second Hospital of Tianjin Medical University . Tianjin 300211,China)

[Abstract] Objective To study the distribution of insertion sequence common regionl (ISCR1) in local third gen-
eration cephalosporin-resistant clinical strains of Enterobacteriaceae and the relationship between ISCR1 and ESBLs.
Methods Antimicrobial susceptibilities were tested by micro-dilution broth method; ESBLs phenotypic confirmato-
ry test were performed by double disk diffusion method; ISCR1 gene, SHV, TEM, and CTX-M-ESBLs genes were
amplified by PCR and analysed by single-strand conformation polymorphism (PCR-SSCP) and DNA sequencing ,
and the relationship between ISCR1 and ESBLs gene was detected by PCR-mapping. Results Among 83 strains , 17
isolates habored ISCR1 gene, 6 of which were positive in ESBLs phenotypic confirmatory test, including 2 Esche-
richia coli strains(EA791,EA1367),3 Enterobacter cloacae (EC1322,EC1342,EC553) , and 1 Klebsiella oxytoca
(K386), EA791, EC553 and K386 all contained CTX-M-1 ESBLs gene; EA1367 contained both CTX-M-1 and
CTX-M-9 group ESBLs gene ; EC1322 and EC1342 both contained SHV-12 ESBLs gene; all 6 strains carried TEM-
ESBL gene which were verified by PCR-SSCP. PCR-mapping revealed that there’s no relation between ISCR1 and
ESBLs gene. Conclusion ISCR1 element exist in local third generation cephalosporin-resistant clinical strains of En-
terobacteriaceae, the study found no evidence of direct relationship between ISCR1 and ESBLs, the element maybe
play a role in horizontal transmission of other drug-resistant genes.
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Table 1 The primers and amplicon size of PCR for ESBLs
gene
Hind: Rl sl (5'—3)
ISCR1 CR1F:GGAGCGTGATGCCGAGAAT
CRIR:GCAGCGAGTTTGGCGATG

IR/ (bp)

405

lacrx v 4 M1F: ATTAGAGCGGCAGTCGG 587
M1R: CCACAACCCAGGAAGCAG

blacrxa> 41 M2F: ACGCTACCCCTGCTATT 581
M2R: TGTGCCCGCTGAGTTTC

lacrx e 2 MYF: ATGGTGACAAAGAGAGTGCA 870
MIR: CCCTTCGGCGATGATTCTC

TEM TEMF: TTTCCGTGTCGCCCTTAT 630
TEMR: GCAACTTTATCCGCCTCC

SHV SHVF.; TCTCCCTGTTAGCCACCCTG

593
SHVR: CCACTGCAGCAGCTGCCGTG

1.4 34 PCR # %69 % &1 (PCR-SSCP) 4 #7
¥ TEM K5 PCR [HME ™A% J5 , AT AEAS R R
PIRTEREEER LK 28 EB 4eta, 5 TEM-1 BHM:XT
MARR AB12 #47 LS.

1.5 PCR Z4%(PCR-mapping) 3% K 1 ] ISCR1
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Figure 1 Chart of PCR-mapping
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2.2 PCR ¥ 3 ISCR1 # & 55 54 83 #ilg

FREaRHm 55 = AR Sk M3 2= im Rk o, LU CRIF Al
CRIR 51991 ISCR1 JE[H 17 BRANE T WL — 2%
245 405 bp WP 4 B Br, DLIEL 2. ISCR1 BH P4 B #
KP2414 ) PCR 7= ¥ & ¥ 3 5 Genbank
ISCR1 BRI P81 Fe X, — 80Pk A 99 %,
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Table 2 Resistant rates of 83 third generation cephalosporin-resistant Enterobacteriaceae strains to 12 kinds of antimicrobial

agents (drug-resistant strain, %)

TLRZ5Y KIBBAE =449  FEHEAEE =160  HEBITEG0=14  "UGITE0=06) Fifls(n=3)
LVX 25(56. 82) 11€68.75) 6(42. 86) 2(33.33) 1(33.33)
CIP 35(79.55) 8(50. 00) 6(42. 86) 3(50. 00) 1(33.33)
FEP 39(88. 64) 15(93.75) 13(92. 86) 6(100. 00) 2(66. 67)
CAZ 25(56. 82) 13(81.25) 13(92. 86) 6(100. 00) 2(66. 67)
OFX 32(72.73) 12(75. 00) 5(35.71) 2(33.33) 1(33.33)
AMK 11(25. 00) 10€62. 50) 6(42. 86) 1(16.67) 0€0. 00)
PFP 35(79.55) 13(81. 25) 11(78.57) 6(100. 00) 2(66. 67)
CTX 35(79.55) 14(87.50) 9(64.29) 5(83.33) 1(33.33)
CFP 40090. 91) 15(93.75) 9(64.29) 6(100. 00) 1(33.33)
CRO 39(88. 64) 15(93. 75) 9(64.29) 5(83.33) 1(33.33)
CPS 9(20. 45) 7(43.75) 2(14.29) 2(33.33) 1(33.33)
GEN 32(72.73) 12(75. 00) 14(100. 00) 4(66. 67) 1(33.33)

(bp)
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405 bp

M:DNA marker (DL-2000);1:EA 1367; 2. KP2414;
3.EA791; 4. ATCC 25922; 5:K386; 6:EC1322; 7.EC1342
B2kt w R s =K R A ISCR1 JE K i) PCR

LK &

Figure 2 PCR results of ISCR1 gene in third generation

cephalosporin-resistant Enterobacteriaceae strains

2.3 ESBLs #iEiX % 17 ¥ ISCR1 FHEEE MR,
ESBLs i 50 FHE 6 k. 2051k 2 #kR %R A 1A
(EA791, EA1367), 3 #k I 18 i #F 1 (EC1322,
EC1342,EC553) , 1 #4775 6 1 1/ (K386) , 6 B
#E4y ISCR1 3L 4 H 7 ESBLs B AT R A5 =48
SRR 2R I PRRAH CAE L L3R 3.

2.4 PCR ¥ 3 ESBLs & B . PCR-SSCP 4 #7 &
F- 9 o7

2.4.1 CTX-M-ESBLs 3 E # PCR ¥ % % 5 7| 4
#r ISCR1 FA % [A) b ESBLs ik 2 45 FH 1 1)
EA791,EA1367,EC1322, EC1342, EC553 K K386
6 BRI, 4 3ILA MIF #1 M1R,M2F 1 M2R . MOF
1 MOR 8| #4F PCR ¥ #8 CTX-M-ESBLs 3t
P 1.2.9 41, Hbh CTX-M-1 43 F i1 45
EA791, EA1367, EC553, K386 [ FH 4 % F& £k
EA797 ¥JR] W—2%24 587 bp W44 v Bt 7) 2 BRI
SRR BBk ATCC 25922 34K 45 3| B PE 3 31 45
B EA791.EA1367. EC553, K386 (131 7= 1)
AT P I AE Genbank Hr k47 /¥ 41 L AT, EA791,
EA1367 5 CTX-M-15 f—% 1 99% (G454A) ,
EC553,.K386 5 CTX-M-15 {—%PEH 100%., 6
PRANTR 1 CTX-M-2 2H KL R 9 3G 25 1 ¥ oy B4k
CTX-M-9 4IILHY HAZE R . EA1367 FlPHEXT 18 kR
AB6 7] Il — 252 870 bp 434 7 BL. 4 5 BRANA I
B BB ATCC 25922 R 45 B BHHE Y B 45 51 .
i EA1367 [ 34 7= Wy it 4700 ¥ F-7E Genbank H
AT A X, 5 CTX-M-15 f — 3t R 99%
(nt29C—>T.nt860 T Htse), LK 3.
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Table 3 Information of 6 ESBLs-producing and ISCR1 positive third generation cephalosporin-resistant Enterobacteriaceae

strains
k7S P ifif 24 Rl CTX-M-1 CTX-M-2 CTX-M-9 SHV-12 TEM-1
EA791 (R Q+p+A + - - - +
EA1367 1Epe Q+p+A + - + - +
EC553 LR H Q+ptA + - - - +
EC1322 fEpE B E B+ A - - - + +
EC1342 Epe B+A - - - + +
K386 e Q+B+A + - - _ N

Q: VA EIZENTZS 8« B-N MR Zh 5 A EIHEMEIF ST s + Bk — BTk

M 1 2 3 4 5 2 1 4 M
587bp i 870}]1) l

CTX-M-1 4 CTX-M-9 41

4 1 2 6 17 8 M 4 7 M 8
593 bp
630 bp —p
TEM SHV

M: DNA marker(DL-2000) , A F B FZ2+512% : 2 000 bp,1 000 bp,750 bp.500 bp,250 bp,100 bp; 1:EA791;2: EA1367;
3, EA797;4. ATCC 25922;5: AB6;6: AB12;7. EC1322;8. EC1342
3 It RS =R R A A CTX-M-1,.CTX-M-9, TEM,SHV %:[F PCR HJk &
Figure 3 PCR results of CTX-M-1,CTX-M-9, TEM and SHV genes in third generation cephalosporin-resistant Enterobacteri-

aceae strains

2.4.2 SHV #Ft PCR ¥ ¥ % F 7 o4 WU Af ESBLs ff iE X & FH M ) EA791, EA1367,
SHVF 1 SHVR K24 PCR ¥ ISCR1 FH 1 [A] EC1322 . EC1342 . EC553 % K386 6 ¥k bk, Ho i
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Pk EC1322, EC1342 7] Il — 2 593 bp ¥ 34
BL O 4 BRTERR SIPEXT B BR ATCC 25922 BR15
FIPH PR 1G 45 R, WK 3. o bk EC1322 F
EC1342 ff§ SHV 3£ PCR F=438:4 70 5 3 4E Gen-
bank H#EATF 3 ek, EC1322 5 SHV-12 KE [ 11
— 3N 99% (nt50C—>G) ,EC1342 2 100%,
2.4.3 TEM # [ # PCR 4 # % PCR-SSCP 4 #7
Ll TEMF 1 TEMR 242|4) PCR §1# ISCR1 [H
PEF B ESBLs Uk 120 5 BH P () EA791,EA1367,
EC1322,EC1342,EC553 } K386 6 #RE#k. 6 #ilf
JRAR S B X BEBR AB12 28] IL— 2524 630 bp 1)
P B WA 3, I TEM B[R ) PCR =4k
17 PCR-SSCP 73 ¥, 5 FHHEXT Bk AB12 KI5
TEM P PCR ¥ & A ESBLs 12878 #4 5
G512A(nt512G—>A), PCR-SSCP 43 #7 i B 1k 4%
JoER. FHELU L 6 SR & TEM S 1k
blaTEM-1 3#£[X, PCR-SSCP Hiyk & WL 4,

1 2 3 4 5

1: AB12; 2. EA791; 3. EA1367; 4. EC1322; 5. EC1342

4 FFERH S =AW R AW TEM £ (1 PCR-
SSCPHI Jk 45 4t

Figure 4 PCR-SSCP results of TEM gene in third genera-

tion cephalosporin-resistant

Enterobacteriaceae

strains

2. 4.4 PCR-mapping M ISCR1 Z:H FiE5|4Y
CRIF F# Ak 445 i ESBLs JE R 1 F 7 51 9 %k
ISCR1 BHAE[A] B} ESBLs i ik i 5 FH P ) EA791,
EA1367 ,EC1322, EC1342, EC553 }% K386 6 ¥k
PRiEAT PCR 9734, DL CRIF #1 MR 514, % 5
H# CTX-M-ESBL (1 4D) B i #& EA791. EA1367,
EC553 J K386 #£17 PCR §##; ) CR1F F1 M9R
Jal B, %t #E A CTX-M-ESBL (9 41) 9 Btk

EA1367 #t47 PCR §7#4; DI CRIF Fl SHVR A 35|
Yy, %F 4 SHV-ESBL 3 A %) B # EC1322,
EC1342 ##17 PCR ¥ 34 , ¥y 21| BH 25 5

3 itig

Bt o = A A0 R R AR R )z T 22
IF 1A 4 R A ) P A o R 2 o L P i 254 200 H 5
JEEE 2R PR A AL, 77 ESBLs J& 55 2= B
YHPXT B B PT A Rt 25 1 EE RN Z —.
TEM-ESBL,SHV-ESBL,CTX-M-ESBL /& ESBLs
R E SRR By & 2l TEM -1, TEM -
2.SHV -1 g5 B N S A8 fif ki ok . CTX-M-
ESBL#ydE TEM.3E SHV %I ESBLs [ 3 525 A,
Horb 12,9 HE NI,

A2 AR | i 24 35 PR ) K OP- 5 4 2 5 3
T 245 P SRR ) e R R . R B RR AL A
A PEEORL B AR A . 20 HHE22 90 4FEAR
#],ISCR1 HIRTER & 1 K4S F Ino Tl In7 gl
R ALTEAE T RBEEGT 21 3 RFXCSHZ
], 2 154 bp, A — AN FFHOERSHEFF™ . Hed)
PRI A B E b — D HEE 1Y 513 D2 B R A Y
SL R O R R orf 513, MEBERFIEIIIR A, &M
TIELEHAINRE 15 1S91 GEMARAL , Bi/b T A3 2
[v) T 52 7 40 ack VR A A i 5 A TR AR Sy 1 SR
54 A 50 ) [R5 R R B D s BORR A ISCR
JCPER) . ISCR FEHFIF ks 4 4 /& DNA I+,
2Rt 25 KA % A 4E A SR C 28 BN B IK
ity ST (B ME HE  E RS AR IR
PUBR B R L i 25 3L [ 5 | 2886 A T ifif 24 3%
HE A, AT 59be T4 7 S AHEY . T
HAE R LR P A ter]S BIARE#1E  F A 1%
~10 % M HER 2 B0 ] 28 1E T terIS 11926
EP S BT DL 2O AR —E W BELYE, 7T LS
B 5 HAH SR AR {7 DNA F B, CiRiEM S
ISCR1 *H 3% Fﬂ‘é H/‘J ESBL ﬁfﬁ ?J‘ % ﬁ : bla(TXMZ N

blacrxair ~ blacrxao ~ Olacrxaris blacrxmao blavep s«

blapeg 3 blacguy ™,

AT 83 w55 = AL HTE R AT R
AT 17 BREEHF T ISCR1 R Hop 4 BRM 1132
FRAS 3 B9 s, 6B ISCR1 ST AEAS b X A X % B2
B B e T 247 240 BT Il DR PR vh 89 o0 A . 17 BRAE A
ISCR1 JC 14 19 4 i  EA791. EA1367., EC1322,
EC1342.EC553 % K386 6 ¥k ESBLs #fi i 5 FH
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P, Hrp EA791.EC553 J% K386 #4y CTX-M-1 4]
L EA1367 [AlEF 4 CTX-M-1,CTX-M-9 43
B EC1322,EC1342 #4 SHV-12 ESBLs 3£ ; LU
6 BRFEMR A TEM 5[, 28 PCR-SSCP 43 #r
¥Ioh TEM-1 BUBEH . 28 PCR-mapping 4347, 6 #
RIS 19 ISCR1 ST T ifd4 R4 CTX-M-
ESBL/SHV-ESBL 3 [, 17 # ISCR1 FH % B ¥k
W, 13 PR O 22 1 24 17 - 4% A AR BR A — AR Sk
TLTRT ZR T 245 22 A1 o I8 XoF W 5 T 24 B8 2 S M 11 25 245 )
it 2., an L ek, ISCR1 ol R iiE nl 5 £ i 24 3
PRIFH I o AR M X 17 AR 20 TR 4547 1 ISCR1 3£ A
U ARk BE ESBLSs JE R AHAS R HERR % $2 H Al 2k
R 25 36 18 L 2 55t 24 55 D 7K AE R LT . DA
AR — 0 EY R B A TR IE

ISCR JTiAE N5 A 1 0B R EE R 4R R 46 78
T 245 35 B %) K P AR 7 v A4 T EE/E ], ISCR1
FRERE A | BB G FHA TR SR E 251
REJT» 5 I RGBTk TR PRAR . R,
T AT 45 T 2O 50
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