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Study on drug resistance mechanism of two strains of colistin-resistant Escherichia coli with different sequence type

CAO Xingwei, XIAO Yanping, ZHONG Qiaoshi, HANG Yaping, CHEN Yanhui, FANG Xueyao, LIU Yanhua, HU Longhua ( Depari-
ment of Clinical Laboratory of the Second Affiliated Hospital of Nanchang University, Jiangxi Provincial Key Laboratory of Laboratory
Medicine, Nanchang 330006, Jiangxi, China)

Abstract: Objective To explore the mechanism of colistin resistance in two Escherichia coli (E. coli) strains. Methods Vitek 2
Compact full-automatic microbial identification and drug sensitivity analysis system was used to identify the bacteria and the sensitivity
for common antibacterial drugs, and detect whether the studied E. coli strains produced extended spectrum B-Lactamase (ESBLs). 3D
experiment was used to detect whether the E. coli strains produced AmpC enzymes. The minimal inhibitory concentration (MIC) of co-
listin for the E. coli strains was determined by micro-broth dilution method. The drug-resistance genes were detected by polymerase
chain reaction (PCR) and sequencing. The molecular typing and homology of the strains were analyzed by multilocus sequence typing
(MLST) and pulsed-field gel electrophoresis (PFGE) assay. The plasmid characteristics of the strains were analyzed by conjugation
experiments and S1 digestion pulsed-field gel electrophoresis (S1-PFGE). Results Both the E. coli strains were sensitive to carbapen-
ems and resistant to colistin, of which strain N408 was resistant to cephalosporins. PCR amplification and sequencing analysis revealed
that both strains carried mer-1 gene, and strain N408 carried blag, and strain N433 carried bla,g,, gene. The plasmids conjugation
tests for the two strains were all successful, and the mcr-1 gene was detectable in their zygote. MLST analysis showed that the strain
N408 was ST453 type and strain N433 was ST8900 type. The two stains showed different bands in PFGE. S1-PFGE showed that strain
N408 contained two plasmids and strain N433 only contained one plasmid. Conclusion The colistin-resistant E. coli strains carrying
mer-1 gene has emerged in our region and can be disseminated horizontally among different strains by plasmids, which should cause at-
tention in clinical practice and strengthen the detection for such strains.
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bla gy (blapy, \blagy: blaroy blayey ) , BRI T 14 T
Pt 25 36K [ gnrA . qnrB .qnrS L acc (6" ) -Ib-cr ] FZE B
RN ZGHEA mer-1, PCR VAR Z 50 wL, Hi DNA
Bif 1 L, B F WS (10 pmol/L) 4% 2 ul,
ddH,0 20 pL 2XPCR Master Mix 25 pL, PCR JZ i
%0294 °C 5 min;94 °C 30 s, 3B J (453 PR K i
JEWH 1)30 5,72 C FEMH 1 min,35 MEIF;72 C
10 min, P 4472810 g/ L BRRBEEERE Fo O WL
SR P B A DV Al AL S IR AT R
A= W) R FH 2 DN PP B AT 0 e, 00 45 2R 22
PHEIE 5 GenBank JF 413547 LLXF (hitp ://blast.ncbi.
nlm.nih.gov/Blast.cgi) , i & M 253K
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mer-1 F:ATCAGCCAAACCTATCCC 1300 54
R:TAGACACCGTTCTCACCC

blaggy F.ATGAGTATTCAACATTTCCG 857 54
R:CCAATGCTTAATCAGTGAGG

blagrxy F.CGCTTTATGCGCAGACGA 784 57
R:GATTCTCGCCGCTGAAGC

blagy, F: ATGCGTTATATTCGCCTGTG 851 58
R.TTAGCGTTGCCAGTGCTCG

bla yec F: AACAGCCTCAGCAGCCGGTTA 346 59
R.TTCGCCGCAATCATCCCTAGC

blay F:TGGCCAGAACTGACAGGCAAA 462 58
R TTTCTCCTGAACGTGGCTGGC

blapy, F: AACTTTCACAGGTGTGCTGGGT 405 57
R:CCGTACGCATACTGGCTTTGC

blagye F.TCGGTAAAGCCGATGTTGCGG 302 59
R:CTTCCACTGCGGCTGCCAGTT

blagoy F:AACATGGGGTATCAGGGAGATG 190 59
R:CAAAGCGCGTAACCGGATTGG

blayox F.GCTGCTCAAGGAGCACAGGAT 520 60
R:CACATTGACATAGGTGTGGTGC

qnrA F.TTCAGCAAGAGGATTTCTCA 627 55
R:GGCAGCACTATTACTCCCAA

qnrB F:CCTGAGCGGCACTGAATTTAT 408 58
R:GTTTGCTGCTCGCCAGTCGA

qnrS F:CAATCATACATATCGGCACC 641 51
R:TCAGGATAAACAACAATACCC

ace(6')-Ib-cr  F;TGACCTTGCGATGCTCTATG 509 57

R:TTAGGCATCACTGCGTGTTC
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¥ :M,DNA marker;1,N408 mcr-1;2,N433 mer-1;3,N433 blaqygy., ;4,N408 blacyy;5,IN408 mer-156,IN433 mer-1
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138 000 bp Z-47,JN408 A% 1 4> 78 000 bp 2247 1Y
JERE 3 N433 T IN433 #1751 4~ 33 000 bp 2247 B
wi, UL 3,

N408 &y ST453 #I, N433 Wy

bp(x 10%) M 1 2

1135
689.9
452.7

399.4
335

310.1
244.4

215.9:
139.9:

104.5

. M,H9812;1,N408;2 ,N433,
2 PFGE Hijk

PCR 4887 Wy ik o e

?jE;M,H9812;1,N408;2,N433;3,J53;4,JN408; 5,JN433,
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