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[Abstract] Objective The pathogenic characteristics of Escherichia coli (E. coli)in bacterial infections
were analyzed using a combination of multiple molecular typing techniques in order to provide evidence for the

management of clinical medication safety. Methods Samples from some bacterial infection-related cases in

[H&TIR] TR RS E LR E (cqmuhx20210011) 5 55 F00 P 5 A 2 7 D T 5 52560 48 2025 4F TG (20252DSYS004 ) 5 K
R AR AL YN 2R 5 H (520210631040 )
[BEMEE] B 00, E-mail: 100120@cqmu. edu. cn

2097-0927/Copyright © 2025, A% K2 (5 =20 K %%) o X RIFHORIUCCE#AG CC BY ¥ ] PMY (https: //ereativecommons. org/licenses/by/4. 0/)
SIRER R, B B S ST T B I A TR T 2k 0 A 55 A SR T AR B PR [ ] 42 25 22412, 2025, 47(21) :2706-
2716. DOI: 10. 16016/). 2097-0927. 202507058.

Citation: ZONG H,LI C Y,GONG L Y, et al. Antimicrobial resistance profiles of Escherichia coli based on molecular typing and public health prevention and
control strategy[ J ]. ] Army Med Univ,2025,47(21):2706-2716. DOI: 10. 16016/j. 2097-0927. 202507058.



http : //aammt. tmmu. edu. cn

a district of Chongging in 2021 were collected. A total of 30 E. coli strains were selected by a completely
random method, and phoA gene PCR assay was performed for identification. Molecular typing of the strains
was analyzed using pulsed-field gel electrophoresis (PFGE) and multilocus sequence typing (MLST).
Antimicrobial susceptibility testing was conducted to determine the drug resistance of the strains, and four
B -lactamase-encoding genes (blaCTX-M, blaTEM, blaSHV, blaZ) were selected to detect the carriage of
resistance genes. Results All 30 E. coli strains displayed the phoA gene target band. Their PFGE banding
patterns, with a similarity of 50%~98%, could be classified into 8 clusters. Cluster C was the dominant group,
accounting for 53. 3% (16/30). C1 and C2 exhibited high genetic correlation, indicating a close phylogenetic
relationship. One E. coli strain could not be assigned a sequence type (ST) by MLST, while the remaining 29
E. coli isolates were classified into 16 different STs, demonstrating a polymorphic distribution. Among them,
10 isolates belonged to ST131 (10/30, 33. 33%). Evolutionary analysis of the 10 ST131 E. coli strains revealed
their distribution across different branches, indicating varying degrees of genetic relatedness. Antimicrobial
susceptibility testing revealed that all 30 E. coli strains exhibited varying degrees of resistance, with the highest
resistance rate observed against the B-lactam antibiotic ampicillin (25/30,83. 33%). Among them, 60. 0% were
multidrug-resistant bacteria (MDRB). These MDRB strains exhibited 16 distinct resistance profiles, displaying
a scattered distribution without a dominant resistance pattern. 50. 0% (9/18) of the MDRB strains exhibited six-
drug resistance, while the most drug-resistant strain showed eight-drug resistance. Furthermore, the blaCTX-M
gene carriage rate among the 30 E. coli strains was 86.67% (26/30), while no blaZ gene was detected.
Conclusion E. coli related to bacterial infections from a Chongqing district exhibited diverse PFGE/MLST
patterns and significant drug resistance. The application of multiple molecular typing techniques can reveal the
genetic diversity, evolutionary relationships, and antimicrobial resistance characteristics of pathogenic
bacteria. Countermeasures Tt is recommended to enhance the molecular typing and drug resistance
surveillance network for pathogenic bacteria, establish an early warning mechanism, and implement
hierarchical management of antibiotics, thereby improving targeted prevention and epidemic traceability
capabilities for key drug-resistant bacteria such as ST131.
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Table 1 MLST typing results of 30 E. coli strains

Sample 1D adk fumC gyrB icd mdh purA recA ST
20220105-5 6 95 3 18 11 7 14 ST1148
20220125-1 53 40 47 13 36 28 29 ST131
20220125-3 36 24 9 13 17 11 25 ST73
20220125-4 14 14 10 200 17 7 10 ST1193
20220125-5 53 40 47 13 36 28 29 ST131
20220125-6 6 4 12 1 20 12 7 ST88
20220125-7 21 35 27 6 5 5 4 ST69
20220125-8 37 38 19 37 17 11 26 ST95
20220125-9 6 4 12 1 20 12 7 ST88
20220105-10 92 4 87 96 70 58 2 ST648
20220125-10 53 40 47 13 36 28 29 ST131
20220125-11 848 11 4 8 8 8 2 ST8774
20220215-1 6 4 12 1 20 12 7 ST88
20220215-2 53 40 47 13 36 28 29 ST131
20220215-3 53 40 47 13 36 28 29 ST131
20220215-4 13 426 9 13 16 10 9 ST4702
20220215-5 53 40 47 13 36 28 29 ST131
20220215-6 35 37 29 25 4 5 73 ST405
20220105-1 53 40 47 13 36 28 29 ST131
20220105-9 53 40 - 13 36 28 29 -
20220125-2 37 38 19 37 17 11 26 ST95
20220105-8 36 24 9 13 17 8 25 ST5242
20220215-7 8 7 1 8 226 84 6 ST2172
20220105-7 21 35 27 6 5 5 4 ST69
20220105-6 53 40 47 13 36 28 29 ST131
20220215-9 21 35 27 6 5 5 4 ST69
20220105-11 97 40 93 13 23 34 66 ST4456
20220105-4 92 4 87 96 70 58 2 ST648
20220105-3 53 40 47 13 36 28 39 ST131
20220105-2 53 40 47 13 36 28 29 ST131
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Figure 5 Phylogenetic tree of 19 E. coli strains from the NCBI database and 30 E. coli strains from this study
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Table 2 Antimicrobial susceptibility test results of E. coli

Category of antibiotics Antibiotic Resistance rate/% Intermediate rate/% Susceptibility rate/%

B-Lactams

Penicillins AMP 83.33 0 16. 67
Carbapenems MEM 0 3.33 96. 67
ETP 3.33 0 96. 67
Cephalosporins CTZ 16. 67 13.33 70. 00
CTX 53.33 0 46. 67
Combination drugs AMS 56. 67 20. 00 23.33
CZA 3.33 0 96. 67

Polupeptides CT 3.33 96. 67 0
Sulfonamides SXT 50. 00 0 50. 00
Phenicols CHL 13.33 0 86. 67
Tetracyclines TET 60. 00 0 40. 00
TIG 0 0 100. 00
Quinolones CIP 46. 67 3.33 50. 00
NAL 76. 67 0 23.33
Macrolides AZM 36. 67 0 63.33
Aminoglycosides AMK 0 0 100. 00
STR 53.33 9.99 36. 68

AMP: ampicillin; MEM : meropenem; ETP: ertapenem; CTZ: ceftazidime; CTX: cefotaxime; AMS: ampicillin/sulbactam ;
CZA : ceftazidime/avibactam ; CT : colistin ; SXT : sulfamehoxazole tablets ; CHL : chloramphenicol ; TET : tetracyline ;

TIG : tigecycline; CIP:ciprofloxacin; NAL:nalidixic acid; AZM : azithromycin; AMK : amikacin; STR : streptomycin
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Table 3 Multidrug resistance profiles of 18 E. coli strains

Antibiotic resistance profile

Number of Number of resistant drug Number of

resistant drugs categories resistant strains
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AMP : ampicillin; ETP: ertapenem ; CTZ: ceftazidime ; CTX : cefotaxime ; AMS : ampicillin/sulbactam ; CZA : ceftazidime/avibactam ;

CT: colistin; SXT: sulfamehoxazole tablets; CHL: chloramphenicol; TET: tetracyline; CIP: ciprofloxacin; NAL: nalidixic acid;

AZM : azithromycin ; STR : streptomycin
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Figure 6 Electrophoretic profiles of resistance genes in selected E. coli strains
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