Advances in Clinical Medicine IfifREE23EE, 2024, 14(12), 527-535 Hans X
Published Online December 2024 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2024.14123113

2014~2023F £k E RSB EXGIERE
ST131HY B A IR R HFFHER 5

FH#
AR FEEE AL DAY, LR 5

ks H . 202411 H16H; A BEM: 2024F12H9H; KA HM: 2024412 17H

HE

Y5 EirE G5 & KRS H (Escherichia coli) ST13 12 EE R E IR EMR Rk, &SR BRYL,
TG DL R PP R RGeS, EZIET, HAaM@BWRERNEM. BN: HASTIS1HK BB %
RE, NEFIKGRFENERHE WEREES LE. £R: FHAKRE2014~2023FR 5 ERN
7735BRST13 1R EE R AN FFEEE, S HEFRAREHRAT T 58 Ksull (54.6%)~ mph(A) (53.3%)~
tet(A) (52.5%)~ dfrA17 (49.4%). sul2 (38.4%). aph(3")-Ib (38.0%), aph(6)-Id (37.6%), blarem-
18(37.2%), blacrx-w-1s (37.2%)RAFRST131E kR BB . KIFAEEK. TIFFEL. FEFmrR.
FENEE R, B-WBERPIAERTH 2L (ARGs)ZE /&K . blactx-m-27~ blanom-s~ blaxec2~ blaxec3fHE H Z&
BEHT 8] £ T+ F#aH; M aac(3)-11d aac(6")-1b-cr- blaoxa-1~ catB3 Kk H 2 T F##%; [FifaadA5.aph(3")-
Ib. aph(6)-Id. blarem-1s. dfrA17. mph(A). tet(A)KIA H EH TN (e R EREK). 025:H42ST131
RIR S IMIERL . SEi HH 543FE HZEF (VGs), GHERKHT . CEEREA <. PR Z45EF (ARGs)M
FBHEHE(Ves) WHEPERN HIE M E (P < 0.01). &id: STI31IKGRAEELIRIFEALE, BERE
ERMGMER AN S FE, EEXNERETTERERBE.

KA
RKGRAW, ST131, PiERWZZEFE (ARGs), F/ZEE(VGs)

Global Population Genetic Characterisation
of the International High Risk Clone
Escherichia coli ST131,2014~2023

Jingjing Li
School of Public Health, Cheeloo College of Medicine, Shandong University, Jinan Shandong

Received: Nov. 16%, 2024; accepted: Dec. 9", 2024; published: Dec. 17, 2024

XEF|IH: i 201472023 SRR E PR S AR RHIRA B ST131 MIRBHABRESFIERT 0], IRRE %3, 2024,
14(12): 527-535. DOI: 10.12677/acm.2024.14123113


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2024.14123113
https://doi.org/10.12677/acm.2024.14123113
https://www.hanspub.org/

Abstract

Background: The international high-risk clone Escherichia coli (ST131) is an important hospital-
acquired pathogen that causes urinary tract infections, bloodstream infections, and respiratory in-
fections, among other things, and even death, posing a major threat to global health. Objective: To
explore the population genetic characteristics of ST131 strains and provide more insights into the
problem of controlling antibiotic resistance in Escherichia coli. Results: In this study, we collected
whole genome sequencing data of 7735 ST131 strains from around the world from 2014 to 2023
and analysed their genomic characteristics, found that sull (54.6%), mph(A) (53.3%), tet(4) (52.5%),
dfrA17 (49.4%), sul2 (38.4%), aph(3')-1b (38.0%), aph(6)-1d (37.6%), blatem-18 (37.2%), blacrx-m-15
(37.2%) are the dominant antibiotic-resistant gene(ARGs) variants of sulfonamides, macrolides,
tetracyclines, mephedrone, aminoglycosides, and S-lactams for the global ST131 strain. blacrx-m-27,
blanpwm-s, blaxpc-2, blakec-3 showed an increasing trend in detection over time; while aac(3)-11d, aac(6")-
Ib-cr, blaoxa-1, catB3 showed a decreasing trend in detection, while aadAS5, aph(3")-1b, aph(6)-1d,
blarem-18, dfrA17, mph(A), tet(A) were detected with a fluctuating change (increasing and then de-
creasing). 025:H4 was the dominant serotype of ST131. A total of 543 virulence genes (VGs) were
detected, which were related to the functions of strain adhesion and colonisation. The number of
ARGs and VGs increased over time (P < 0.01). Conclusion: Escherichia coli ST131 continues to spread
globally, with strains evolving towards high drug resistance and virulence and is posing a significant
threat to clinical care.
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P A W 25 W it 245 v (AMR) 4 1 5 T A2 40 41 (WHO) 51l 4 BR 4 K A% ™ 31 fd B i 2 —
(https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019), ‘& # G20 I§4:(2016 49 H,
HE B CAR A E K2 (2016 4 9 H, EEAL) e AW EB[L], X8 | R HA 0™ =M.
2019 4F, ABkfhiHE 500 JiFIET 5 AMR GG 5[2], Horr 95 JifIst T A K T K iR 45 1# (Escherichia
coli) [3]. KMt 7 b 2 B s WL Ve SR R 2 —, BI85 o PR o ILIBRT 5 11 J e 1) 3 2 S5 IR 4]
Forp ST131 P AR S WL[S], BN T 2410 £ 52 R M KR A i AL 2 — .

KA ST13L & R m fa s i &R, 2 A BRI /3800 P K35 45 1 (EXPEC) 73 B A v 11 3 22
ER[6], ERTRAKEH B2 [6], SZEMAMET MG, Eid L)L HFEFLRIERE, EERZR
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Z TR EERE A 2001 F 3] 2014 4 AT 1 UGE 1) L M i B ICE SR EAEC (R &M K ik 4 13)
ST13L Kl %, ik 84.1%[7]: fEI5 J— SRRt ISt 3 1) ST131 B AE PRI I 15 45 T 23 B ik b A
HZIA 83.4% [8]: 2017 4EZ 2019 4ELEMH A UTI {0 L PR kG 2 9 ESBL K7t A it , 55%
(13 B ik ST131 [9]; 7 H A B AT S g 1) L3 i ERAG HE R KT R A5 b, ST131 [ 41.1% [10];
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AEAN 2020 FEMHPE 15 DMETTHD ICU B TR 2 CREC 7 B #kHh ST131 & ¥ W, 15 30.09% [12]:
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FIIE B A A AL B AT 5|2 REAR AR ER S, 0k A A fg B ok K B

ST131 7 B RIE T R 2 24 21, I HAW =AM g- N KRF(ESBL), X {E TR B AT
WE B-WBERRPUAE 2= (AR W Sk B R) IR, BrAE Fmt 24 PR I AN W73 s L R TR T 2 35 B 2R Ak
[18]. ST131 KR pik s A MR )3 D R 7, HE— D 7 HBow M, JIERE ok T 8 R E
iR, Sz, ST131 KR i R H A 3R 740 LA K 5 2 24T 24 PR A0 v B 70 1) SR BRI R 4 BR A R B B 1
RN DA

ST T ST131 BMRIA 78 2 J5 BRT- DX sk, kD OB PR 5T o R, ACHIF Ft 42 3k ST131
PRI A 2 35 DR 2L 00 5 (WG S) Bt FE T 40 A, 18] I 14 ST131 B MR IE R 414 21T 2 55 [H (ARGs) I I 23 43
A REAE N5 AR 2 25 VB F1 5 K (VGS)IRATHRHAE , AR iR A5 W i 2B i 184622, NIkIK ST131 K
A W A 259R 7 IR AL PRI, Oy ST131 FER4LHF ST 41 58 2238 14 DA

2. M5

T 2024 4 9 F % 3% Enterobase (https:/enterobase.warwick.ac.uk/)## B i 4 ST131 BkkAH S 2. MY
PR 7 B AL 23 B IR R L R AR 7735 BRok 43K 2014-2023 411 ST131 B Ak (11 2H 262 PP 31 (HE B 23 B I
B A3 AT R AR B AR) » 3 IS AL A $k %% SerotypeFinder2.0 € &Y. {#i ] Resfinder2.0 ik
ARG, fiiH] VirulenceFinder2.0 Al VFDB #i4fs & i 755 713 H, 4 I %54k & PlasmidFinder2.0 it ki & il
-, {8/ R4.2.3 maps L2t L, {4 ] Graphpad Prism9 £:1) G iHEI(HES E L BHE. & k).

3. &R
3.1 BHEAXER

Figure 1. Global distribution of ST131 strains for the periods 2014~2019 (A) and 2020~2023 (B) (the darker the colour, the
higher the number of ST131 strains reported in the corresponding country/region)
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Figure 2. (A) Detections of ST131 strains on six continents, 2014~2023; (B) Host distribution
information for ST131 strains
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Figure 3. Plasmid detection of strain ST131 from 2014~2023
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Figure 4. Serotype detection of strain ST131
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Figure 5. Temporal trends in the prevalence of ARGs of strain ST131 from 2014~2023
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Figure 6. Distribution of the number of ARGs (A) and VGs (B) per genome in different
sampling cycles (n = 7735)
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03, M 300 0 SR E A 4 it A IR %o 3K — i 3 B

WHAEAE N SRR RE A R AG 2) ST131 Bikk, X ERE & AL R ] AEf Bh T HAL %,
B EAFER &M S E0 R R, 13 O 8k BIMER I BT PR AE R G — N 2 PR 0 7 8
K5 A 1 B i 6 5 B B Pk ST131 AMR [ IRGH B, U 3L /277 ESBL MBI B e A, o 2 PRk
JEAR ™ B KL VA T R, O 2 MFERIESE T ST131 EYeds S 80 AJET- X1 IN[19] [20], #AIK
RYIEIT WK TR SRR, AT TR I, fE ESBL KM 255, blactx-mas A& KIS
ESBL ffif 2 5 (K844, [RIIN blacrxvr IRIAS H ZMAAEA KT m, SERToE 7 O R E[21] [22]. X 51E
IR R S CTX-M 41 ESBL 2 [A Lk TEM 1 SHV. OXA 41 ESBL K ¥ %5 5 & & A 5% [23]——
LR A PR RE T CTX-M R %t 3% [24] [25]. Hk, iR MBI a7 X —45 3 [26],
CTX-M KRR ERAERE, FRJy “CTX-M KiitAT” [25], R0 B Al ™ B AR 28 = AL A 2= 40 K
54 R I G I HL B VR 7 S R BBy o BERERE (A, BRATTTE 2 BB T B0 2 25 2R R 7 ST 131 Bk
ke 2 TS, RS B ETAE R R IG)T MDR R BRI E T BL27], FEmTs B a7
FEAER AALAR R — AN E K T P 2 46 A 1) 8, blanowmes X5 B AN p- Bl R B AT 2 1)
KfEME, JERA R R R . FEAIKTEEIA, IncF. IneX3 TR IE BZE T blanoms 2
PRI 7E NI o R PO A% 45 [28] [29]. FH blanom PHE B R SRS 5 @b T A RIS B %, el
FETERTE LB R fE S I R A T [30], — B RUR AAITAR 3 207, ESBL M 23 FI7E ST131 itk (1)
FRAT s T BRATT AT T 2 WA ST Bk 7 B i AR 24 R DRI AE STA31 HH (RS H R 5 | R AT T EE AL

025:H4 7& ST131 WAk IR FAMIER, SRS /A K[11]. 1bAh, ST131 S F£5E ZHENEE IR,
AN ARBORE Mt fimH, H TS5 R B bR A ORGP, A IR B T K R A B R AR R
KR ER, LrlIEId S PapGII AL B 2 Wik A/ AL PR B G b R FEAEI[31],  [RIIE, fimH /S 4HTE (R 2%
2 K A v i RS 2 R LRI BT 4 75 I [32] . WF 78 2R AE A5 15 &5 2 Fhag J1 3L K CRE Y papA. kpsM. £k
FRIC iucC A iutA) ) STL3L Bk i ML i B s J8 3 ) e N AE T % s T 9F ST131 bk, BARIEAERAAE =i 24
R IR TT A, XA IRIGTT A, eI RYA T ROR .
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