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Abstract

Enterococcus, as a critical opportunistic pathogen, poses escalating challenges in clinical treatment
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due to the rising prevalence of multidrug resistance (MDR), particularly linezolid resistance. The
poxtA gene, encoding an ABC-F family protein, mediates resistance to oxazolidinones, phenicols, and
tetracyclines. This article reviews the discovery, functional role, and genetic environment diversity
of the poxtA gene, while systematically summarizing its global distribution and epidemiological
characteristics. The poxtA gene is predominantly located on plasmids, closely associated with the
insertion element IS1216E, and frequently co-carried with resistance genes such as optrA, cfr, and
fexB. It is widely distributed in Enterococcus strains of human, animal, and environmental origins,
with E. faecium and E. faecalis serving as primary carriers. Strains belonging to clonal complex 17
(CC17) dominate clinical settings. Notably, the misuse of veterinary antibiotics has accelerated the
evolution and dissemination of poxtA. Enhanced monitoring of cross-host transmission of re-
sistance genes and optimized antibiotic stewardship are imperative to curb the spread of linezolid
resistance determinants.
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1. 518

HZJI*-)%?/«#FEM“ AR EEEAE ARSI NGTE . BRG] ik 32 B4 R 2% 8
Yoo O RS R MK HE[1] . 2022 4, 7 Hh [ETEH 254010 25 W5 D 2R B (CARSS) T Hh [ 41 B it 245 14 30 I
(CHINET) W EE I BTG I PR 2 Bk, DR 3K B R0 28 1 BR 1 RS HE 2638 9 o 22 B B 1O 0 = A7, AR T4
TR A BR[2]

ik, 2 Hiif 2 (MDR) W ERE F £ = AWIE A, HAT FAE LA IR RIG YT 7 kR B R i Hkik . 23R,
2 67% AR B A Z Hiif 251 . EANFESRIEMERE S+, ik 50%5 MDR &8, HRBEKEZ T3
BKES . 1M MDR F£ /73K 0 5 2 Mok IR T4 & AR 855 [3] . PRI BoR, 2021~2022 F3RE J5 5 R i 25
A ER P (VRE) 7E 85 35 SR U5 A 5 22 SR A B HP A HE 260 1.6%, 1) 253 Mo fg A Ak 315 i 3o T AR DR BR T PG HH
AR T E[4]. K2 B e b B S 24 55 DR W BR R TR T 2 ek B BUR I BR 1R, BAT T AR
S B G ERE RIS, R A BR G E B 22 P B R R AR [5]

) 2% e iz 2 S ] B i 24 ot B B B R (FDA) 1 NI HAE FH T I IRIE 7 I N T B e e i S Ak 2
I S5AE 23S rRNA [P IKE: AL RSB 0 256 AN 40 B 2 5 6 . R TR 97 I R AR P ARk 8
8 BRI (MRSA) A 73 7 %5 25 A ER B (VRE) S S [Pl 58« R Bk SR R U, R IR RIS EF X 2 8
i 245 2 =2 BH 1 B IR G ) i J5 T Bz —[6] . TR 1) 255 e Jiz i 243 iz 33K B (L RE) 1) 38 22 AN A% 4 LA 1R K1) IXURS:
A3

2. poxtA HFE ik
2.1. poxtA EEK X IMSERHE

M b B S B TR 251 2 3 IR 9RAR, 4N 23S rRNA. g% pEAZE 9 L3, L4, L22 11
FER AR, PLIREYEN 2535 ] ofr M2 H AR, optrA I poxtA. poxtA K 4wfs ABC-F 5% A% bl 4 {4
FAH, HESAMERATZNE, WS AEZER LB RRE, FE4RE ST ZMH N EA
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FRR LR BIR A, T S0 B XS M e B2 SR 2R U 3R % 25 25 W RO AR M IR [ 7] 2018 4F,
POXA B VK BT 8 KA — 44905 ARIR I MRSA Rl [ 7). R4, 767 B 10— PR DR Pk i 41 55 1)
BT kiE 7 poxtA FF[8]. (EHAWFFTRET, poxtA H I SZ BRI E) 5T WA IE i 1a] . 7E 2016 2
AT, POXtA Ht OV 7E I R B BR B v HE I RIAEHB[9]. 2021 4F, TEBEFI4E T 2R A\ FRIE S R S, R
T poxtA FEFEDH poxtA2, T [FlAEHRIE 15 E SR IR S Bk, ORI T AR poxtA2 7 41[10].
o0 IR RIFR B (0 700, 7 08 AT 1HEWT poxtA2 2 poxtA FIFHSE[11].

2.2. poxtA EE AR RN Z5R B AR

5t poxtA JEDH ()l Bk B 6 VUM 3R S mOR Je it 24, i R A e it 3R B, TR BuR. A ak
fif Z5[12] [13], T2 MIC {EM 8 %] 32 mg/L A55. FRIFELI5E HEFRTE 7 505 1 EK B H 1 poxtA B %
N 20.9%, IXEEEEREIIGT IR e . VURR RN 2, 1% F 25 MR O 26 %6 27.14%, A1 poxtA BH 4 1 #%
AN 58 22 R ZE R 24 5 1235 DK 3 B 0 AR IR N AR T [ 14] - poxtA 15 At ST e Jo i 28 it 24 B ) S [R] 47 AE I
Al S ECE S/KCE IR MEE MIC . A3 OB FRTE U 4 543 211 5 PRIFIN% 7 poxtA Rl optrA &[] [1)
WARH, H 4RI TRZBEL RS, AR M DTG KRGS AN I E[15]

2.3. poxtA EBHIKE P B SRITRA

EOR poxtA 7E 1 [l PR AR A (A6 HH 238 B HAA SSHRGE A X /b [16], 1H poxtA B2 H i ) 2 /A E T
N SN . PR R B WA poxtA JE R IR . BRI AT s, 78 BRI I PR 2
B LRE HY, poxtA 35 [KI7E I 23 W fl i 24 3% i B i (L REfs) AR 23 M i i 24 bR B K 1 (LREFm) Y (A6 HY 26
231N 3%F1 23% [17]. EPEHEA, — XTI A 2015~2018 4E LRE 43 B AR AW 7T 27, poxtA 7EET 6.2%
ff) LRE B#kH, Hoh LREfm F1 LREfs 235l &5 b 13.9% 11 1.6% [15]. 2017 4E, %o [E 3254 37 TH o8 A )
FEFERT AT I ER B 1 20 B AR, I 8.65% 1) b 117 BR 1 Al 0.73% 1) 38 /I Bk B 4% 417 poxtA L[], X 2EfH
PERMRR B E A5, R T poxtA (EHE BN T2 AE . AR IRUR B B R A
1, 26.9%0) 5 BN LRE, Hor 64%1%5 707 poxtA FE[H, 35 8 FE 3K E[18]. £ H ARG S, poxtA [H
PR ER I PR R EIA 6.8%, WF T RIGERE . AR mERE AR EERE[13]. 5 E IR R IR
(1 73 B ik R A I 21 1 485 7HT poxtA JE DR (10 7 R iz BR R AN B i BRTA [19] . 7T BUE H FE N ORI IFEA
PRIGER B 5T poxtA B BRI BME, MishWAH SKIET poxtA PR 073K R & s dk, Fh 28058 fn=F
o WEEEMZ, ERFERSH A poxtA FEFEIRH . BB AR B KRV HL X Je Vb FE A R B
T 3 RS poxtA JEDH [ BRAGER A [12]. FR T 16 £, poxtA Wl R BUAA/E T A N BEF . 5t
R T R EEH WG R, TEAE A AT TORIE RS, RIL T #5H poxtA IR IAERER[20]. BRIz
Gb, TEVEIEA RN . AEAFRIE S R s B bR AT, ETRILT LRE, H EESATHERT 1) LRE
9 poxtA BHPEII BRI BR B B bk o R S KB AEPE SIS ShVa R, L% 1Y) poxtA Ji K58 5 A% i 21 A B4
RE[5].

3. poxtA EERIR L S
3.1 poxtA SRR AERRHIEE

POXtA TE I PRI BE P A Sy B — [ G W ot i 285 i 24 BE RAEAE T 3R vh, 5 optrA L EIEY
[19]. 7EIEHIRI4RIE S, WAFSE T R4 optrA. poxtA. cfr IR E FIAEAE[19] [21]. RIS H = A
Jor A 28 TR AT 1 i 24 55 DR] P % 5 i Bk 11 0] ) 2% WA e 1D i 243 14 (MIC = 16 mig/L) B 2 i - [ 4F 72 o A 465 e
poxtA B H#ETT poxtA Al optrA FIIZERE (MIC <4 mg/L). poxtA 5 5 H Al i 25 Wi 26 3k R SL 5 4, dndet
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HRIBHETN 2K fexB FH poxtA I A7 bR iz BR B Hh 4 [ I A 380 [22] o [ 485 7ty DU A 2R e e B A0 504 JE %
i 245 (K] (fexB poxtA. fexA. optrA)ff)pRIGERE P47, ELA 5w 1A 23 e (8 mg/L) Al 2K JE % (256 mg/L)
MIC [23]. 7E poxtA M1 i, &AL 2] PUER ik A tet (M)A tet (L) FIAZAE[12] [15]. poxtA 5 At
Ly IR ) S A A A R 23 W e B 1 5 R 8 U R I, X IR S T Bt AR s A A R 1
IR 24, IR T N B 24 5 DRI AL R ARG o 9 L, T 7 400 4 o O 8 Y i 245 1 R B 52 4% i 24 R 28
BIGARIETT T R R BRI R e . AL 95% ) 4% Mk i 24 1) i R 1 [ ) ot 22 Bhopii AR R 2, il 2 DY
IR ENRIA A FESE[18].

3.2. poxtA R E FHE < T

KZH poxtA AT ik b, {AHA poxtA HGAEG AR I, FHCHEFTI S1-PFGE RAC4E Rien 1
AR L AR FORL A B A7 B [12]. B3P T (MEG)IEHE T poxtA ML IERIRAT . 78 KB4 poxtA
B ki, 1S1216E Jufth 2 LA F J7 Fidd AN 2] poxtA (IR, A 1S1216E LAAH & 5 R4S T poxtA2 il
HIRIE[24] . fextB 17 5 1S1216E #H<EE, AT poxtA H ek Fii7[25]. 151216 #E704FEiE /5 poxtA-
1S1216 FrEEA, EiE T poxtA HIMEFEAIRAT. Tn6246. Tn6657 1 Tn6349 I #l i i i AL s 17
POXA Fll fexB J& [l (1) % Jia 1 [26] . 1EE RF— T e, 5 hi iR e AR W R B 23 B bR 17 poxtA 15U
X FL=E Tn6657 FEIX Ik, FRUAFE BT IEMBRE ¥ 2 AL #E[12].

3.3. poxtA PHERAIRE R FFFIE

AR DX FOP ol of1 43 85 H 1Y) poxtA BH M R ER T (1 /5 51 28 284 (ST) A ZREME . 78— 05T LU A
2013~2021 4 H1[A] LRE (B FEH, poxtA PHIEIEEREE ST I8 A5 Jy 480, T4 poxtA H:[A (1) )R
BRI Jh ST18 A1 ST117, H.i%Z ST117 BFK RIS 4547 van JE[A[17]. fEVEPESA —TiET % 2015~2018 4
i R 43 55 TR AR (U BF 7 S, [RTIS 455 5 optrA T poxtA J5 [ 1) R 7 BK B /3 25 4% J& T~ ST25.ST323 1 ST17,
17 [F) s 4845 optrA F1 poxtA 3 R i 26 i 3R 1 )& T ST480. A 51 poxtA J& Bl () BR I BR 11 73 25 vk J T ST117
[15]. ST17. ST18. ST117 fI ST323 ¥JJ&@ T s ke E & #if 17 (CCL7), el e e VA 858 oy JEE 3 o A B A 15
FRo STI7T REFLHI LA AL ALY, Jadidr 48 CCL7, BEAEGE R MR AR R, B CCL7 R iig
BREEE PG & AR KRS, BHEH ST B34 17, 117, 78, 18, 203. 323. 725 %[27]. [A
FE, 7E E I IG R AR A b 2> B 75 2 ) poxtA BHIE LREfm, B —kkAS0T 2> %4, %38 F CC17[21].
UERT L, B BE S A 17 1Y poxtA PHVE R Bk B ORI IR IA S b ) 2 AR R AT . R H, TERE. TE
VAL A LT CCL7 RIGIRI I 2 RARIE, 7515 H 51N & 3L B0 I 7 7 18 KRS
[28]. Bk CCL7 4k, poxtA FH bR By Bk i 05 A th i iF W SR 4R 1 55 — N i b &k ——CCo4 [12]. {E A%
Guoy ) CCO4 TE B AR A M L, R T B IELE M BB MY #, L& LRE & MR A
o K[3]. ERE, BYHKIENK LRE 7 SR EIZ M ST A, Hrh LREfm 3%y ST80 [29], &Mz
SRR ) poxtA BHE PR A BR R iR 55 7 % Fh ST L%, 40 ST29. ST156. ST1818. ST1819 1 ST1820[19]
[23].

4. 3t poxtA BEEERBMFILHE XS
4.1. poxtA EEREIEAR

POXA 3k PR [ I 77 7F SE B A% R RK T e A2 AL 3 i A7 50, JlEid MLST 734, S1-PFGE. Southern blot
AR AL 50T T 715, R poxtA FHAE I 2% RIS 24 T R B 20 1 PR R SRS B 52 2% HA JE DRI g 4% 34
$i[14]. KEHFFTCIUEW], poxtA X GEHS SR A Blh (8] RIFER2 . 0 AR I BR 1A 54 7% 28 PR i BR IR B3
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BREA, o= A B BRI 7 2 R ER A [12], I HLA [5) FE ZCRTH DX 18] ) poxtA JE R BE A7 75— 52 i AH
IE[13] [19]. A HFFLR I Incl8 FUKLAN 1IS1216E A5 17K P45 78 S v e AL R L A2 3 T 3 poxtA [tk
P& o LB FORL A KT 55 78 R i 26 2k AL R ) B BLR A2, 1 Incl8 G & EE IR, 2 FAET
JAEREE ., Xt poxtA FEDALHE R4 T EEAEHI[30]. i aFERMFE AT, kA FE 5570 mERE
poxtA Jii kL, KE4M(6/7))E T Incl8 SKIEM) rep2 JFki[19]. AW LM, poxtA BHEBR 73K i A1 26 i Bk
WEAL 3R 7 L AEAE 22 7o IR 2 7R 22 I PR JE B AR IR 0 #r, B TE B AT I, poxtA H:PRI7E JR 3K 1 v
FEIBA BB ICMEZA ST BrffeiE. 1 poxtA PV ERE 8 T 7 — 4> ST A4——ST480, HZ%%
PLEER ZE /N, R T SRR R AELE[31].

4.2. poxtA X RGE X B I

W FLEA I 45 G K 5 NCBI 3 2 A i 24 AR AT RS0 8 00T, KILMFEY) H 43 55 H 1) LRESs,
RBEEAE RN RIHENYD . NIEFNIAEE R Y R A A%, Ul BRAEAE S 18 AL FR 1Al Be 1 [29]. Xy BE RE
FEl BRI 204, RIS JE T 7 NS 485 R 23 e e 24 B IR M TR AR AT I R B K B 0 fir, RIGRIIE T R A3 mk
Jieii 25 3 E AR R sl . [F—F R R A RN RE K BE RN 2 £, RIMNZ
U RGRBIE R, 3P TAKFERBPIRERMTBIT. 248, wEAE O TR eSS A
[32].

4.3. B poxtA EREHAEE

FEANRI 0 [X 5] 1) 50 B A5 38, BRVF 5 5 F AR 21 10 K A8 FH A DR [15] . 72— TR 136 FH 3R e 5 9 i
W TERCAE D B S5, SR 8 75 B IE S R 3L 5 22 b B SR (1 25 26 1R, U FE poxtA. B FEEAITE
A8 R JE i 25 (0 i R B (S 3R TR . DR B BR RN S )l R B ) 70 Bk b, Kl 3] 1 #5715 fexB AT poxtA (1)
JRRL[33]. BREFHBUERIN, FIZME M ARIE GRS M poxtA PHYENMGBREE Mt . TERI S 2 85 T,
FEIER A AT 1 poxtA BRI PEE Y HORIKBUBUAE R IR ), HEAAIRERIGIE. 7ER] SRR
ILF] 32 mg/L B, BR poxtA #5 DIHUE AL, FEHEREIL 22774 23S rRNA IIRASKALPTHTAERE 1. (H
pOXtA Hi BEJFFI I AR, TEPUA TR JITH KRBT 25 5 % R [34]

5. it 5i1ie

LUPR i BR B AN S BR A AR I ER B, ANOUR NSRS rb (9 3 205 JR AR, 2 34 i % I E0w
Wi [29]. Hl, 12 HERMFRHZ IS A K MDR BRI 1RkiE, H LRE & R MIEEZ D FIt.
ARV EE R WIAER MR EHEHUERMAR I P Z ], AMURER X5 UL R 25
BRE AR, B R IR R IR R 2510 AL . O 2 MRERK, siYIEN LRE Al
HEBIA ISR, WA BOLEREE . ShWIFE L35 /K0 NS peft 1 AR Qe MU [29] [35] . AR I
ANA Iy 55 2 18] UL K 57 9 2 R A Fe ) 2 18] #4) 8 V) EL B 45 s W AE T 243 P BR 11 ) A% 1 ol 8 AR AT . O
H, f ISR A 2% DL AR HENE AN K A PSR 7, By mT RS e e, 148 1 &t
WARALSE LRE B . AHFAAEL, AREARY . BV EE EEIME A P AR ST R R Rk
AN S ER R, 3 DAEN] T R AR RIT R B R I AT RETE[3]. RSN BRI R I 5 AR A 3L
AR 251 2 R 9% 22 — N AT il it

pOXtA KE[RIFE 2 Fh A AL ) 2 AFAE o KT HE RS AE IR BN poxtA JERIFE N - B - FREEp AR 4k A 45 &2
REEREM . A NEJE T BINPUER I G TEA WO T, 575 5D AATR 2 38 AR (48
DUATE AL, e M D00 s PG R i 245 3k DR A £ 2 A £ RN B B TE T 2

DOI: 10.12677/acm.2025.1551590 2050 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.1551590

i, 2=

SE

(1]

(2]
(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

Hu, F., Yuan, L., Yang, Y., Xu, Y., Huang, Y., Hu, Y., et al. (2022) A Multicenter Investigation of 2773 Cases of
Bloodstream Infections Based on China Antimicrobial Surveillance Network (CHINET). Frontiers in Cellular and In-
fection Microbiology, 12, Article 1075185. https://doi.org/10.3389/fcimb.2022.1075185

Qin, X., Ding, L., Hao, M., Li, P., Hu, F. and Wang, M. (2024) Antimicrobial Resistance of Clinical Bacterial Isolates
in China: Current Status and Trends. JAC-Antimicrobial Resistance, 6, dlae052. https://doi.org/10.1093/jacamr/dlae052

Peng, Z., Hu, Y., Ye, Z., Deng, J., Yang, D., Xu, J., et al. (2024) One Health Approach of Enterococcal Population
Structure and Antibacterial Resistance along the Food Chain—Four PLADs, China, 2015-2022. China CDC Weekly, 6,
1223-1231. https://doi.org/10.46234/ccdcw?2024.246

Zsfr, AUk, Bl 5 o [EYTE I 245 VAT FU(CARST) 2021-2022 4E#: 2% [ R IE IR A [J]. P E IR PR 25 2L
4%k, 2023, 39(23): 3509-3524.

Abdullahi, I.N., Lozano, C., Juarez-Fernandez, G., Hofle, U., Simdn, C., Rueda, S., et al. (2023) Nasotracheal Entero-
coccal Carriage and Resistomes: Detection of optrA-, poxtA- and cfrD-Carrying Strains in Migratory Birds, Livestock,
Pets, and In-Contact Humans in Spain. European Journal of Clinical Microbiology & Infectious Diseases, 42, 569-581.
https://doi.org/10.1007/s10096-023-04579-9

Bender, J.K., Cattoir, V., Hegstad, K., Sadowy, E., Coque, T.M., Westh, H., et al. (2018) Update on Prevalence and
Mechanisms of Resistance to Linezolid, Tigecycline and Daptomycin in Enterococci in Europe: Towards a Common
Nomenclature. Drug Resistance Updates, 40, 25-39. https://doi.org/10.1016/j.drup.2018.10.002

Antonelli, A., D’Andrea, M.M., Brenciani, A., Galeotti, C.L., Morroni, G., Pollini, S., et al. (2018) Characterization of
poxtA, a Novel Phenicol-Oxazolidinone-Tetracycline Resistance Gene from an MRSA of Clinical Origin. Journal of
Antimicrobial Chemotherapy, 73, 1763-1769. https://doi.org/10.1093/jac/dky088

Papagiannitsis, C.C., Tsilipounidaki, K., Malli, E. and Petinaki, E. (2019) Detection in Greece of a Clinical Enterococcus
faecium Isolate Carrying the Novel Oxazolidinone Resistance Gene poxtA. Journal of Antimicrobial Chemotherapy, 74,
2461-2462. https://doi.org/10.1093/jac/dkz155

Dejoies, L., Sassi, M., Schutz, S., Moreaux, J., Zouari, A., Potrel, S., et al. (2021) Genetic Features of the poxtA Linezolid
Resistance Gene in Human Enterococci from France. Journal of Antimicrobial Chemotherapy, 76, 1978-1985.
https://doi.org/10.1093/jac/dkab116

Jung, Y., Cha, M., Woo, G. and Chi, Y. (2021) Characterization of Oxazolidinone and Phenicol Resistance Genes in
Non-Clinical Enterococcal Isolates from Korea. Journal of Global Antimicrobial Resistance, 24, 363-369.
https://doi.org/10.1016/j.jgar.2021.01.009

Baccani, 1., Antonelli, A., Di Pilato, V., Coppi, M., Di Maggio, T., Spinicci, M., et al. (2021) Detection of poxtA2, a
Presumptive poxtA Ancestor, in a Plasmid from a Linezolid-Resistant Enterococcus gallinarum Isolate. Antimicrobial
Agents and Chemotherapy, 65, e€0069521. https://doi.org/10.1128/aac.00695-21

Fioriti, S., Coccitto, S.N., Cedraro, N., Simoni, S., Morroni, G., Brenciani, A., et al. (2021) Linezolid Resistance Genes
in Enterococci Isolated from Sediment and Zooplankton in Two Italian Coastal Areas. Applied and Environmental Mi-
crobiology, 87, €02958-20. https://doi.org/10.1128/aem.02958-20

Fukuda, A., Nakajima, C., Suzuki, Y. and Usui, M. (2024) Transferable Linezolid Resistance Genes (optrA and poxtA)
in Enterococci Derived from Livestock Compost at Japanese Farms. Journal of Global Antimicrobial Resistance, 36,
336-344. https://doi.org/10.1016/j.jgar.2024.01.022

EEFH], WA, EIF. LA EIE poxtA FHERI S e 24 R o AT e & 3 240 B [C 1E & 0
E¥SREAHEERY S PEHENEEYSBEAHERY S 2E T LR FRTTES IR CE. B B
MK F B 5, 2019: 213-214.

Moure, Z., Lara, N., Marin, M., Sola-Campoy, P.J., Bautista, V., Gdmez-Bertomeu, F., et al. (2020) Interregional Spread
in Spain of Linezolid-Resistant Enterococcus spp. Isolates Carrying the Optra and poxtA Genes. International Journal
of Antimicrobial Agents, 55, Article ID: 105977. https://doi.org/10.1016/j.ijantimicag.2020.105977

Wu, W., Xiao, S., Han, L. and Wu, Q. (2025) Antimicrobial Resistance, Virulence Gene Profiles, and Molecular Epide-
miology of Enterococcal Isolates from Patients with Urinary Tract Infections in Shanghai, China. Microbiology Spectrum,
13, e01217-24. https://doi.org/10.1128/spectrum.01217-24

Mortelé, O., van Kleef-van Koeveringe, S., Vandamme, S., Jansens, H., Goossens, H. and Matheeussen, V. (2024) Epi-
demiology and Genetic Diversity of Linezolid-Resistant Enterococcus Clinical Isolates in Belgium from 2013 to 2021.
Journal of Global Antimicrobial Resistance, 38, 21-26. https://doi.org/10.1016/j.jgar.2024.04.010

Zarzecka, U., Zakrzewski, A.J., Chajecka-Wierzchowska, W. and Zadernowska, A. (2022) Linezolid-Resistant Entero-

coccus spp. Isolates from Foods of Animal Origin—The Genetic Basis of Acquired Resistance. Foods, 11, Article 975.
https://doi.org/10.3390/foods11070975

DOI: 10.12677/acm.2025.1551590 2051 Il R 125 23k i


https://doi.org/10.12677/acm.2025.1551590
https://doi.org/10.3389/fcimb.2022.1075185
https://doi.org/10.1093/jacamr/dlae052
https://doi.org/10.46234/ccdcw2024.246
https://doi.org/10.1007/s10096-023-04579-9
https://doi.org/10.1016/j.drup.2018.10.002
https://doi.org/10.1093/jac/dky088
https://doi.org/10.1093/jac/dkz155
https://doi.org/10.1093/jac/dkab116
https://doi.org/10.1016/j.jgar.2021.01.009
https://doi.org/10.1128/aac.00695-21
https://doi.org/10.1128/aem.02958-20
https://doi.org/10.1016/j.jgar.2024.01.022
https://doi.org/10.1016/j.ijantimicag.2020.105977
https://doi.org/10.1128/spectrum.01217-24
https://doi.org/10.1016/j.jgar.2024.04.010
https://doi.org/10.3390/foods11070975

i, 2z

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

Lei, C., Chen, X,, Liu, S., Li, T., Chen, Y. and Wang, H. (2021) Clonal Spread and Horizontal Transfer Mediate Dis-
semination of Phenicol-Oxazolidinone-Tetracycline Resistance Gene poxtA in Enterococci Isolates from a Swine Farm
in China. Veterinary Microbiology, 262, Article ID: 109219. https://doi.org/10.1016/j.vetmic.2021.109219

Almeida-Santos, A.C., Duarte, B., Tedim, A.P., Teixeira, M.J., Prata, J.C., Azevedo, R.M.S., et al. (2025) The Healthy
Human Gut Can Take It All: Vancomycin-Variable, Linezolid-Resistant Strains and Specific Bacteriocin-Species Inter-
play in enterococcus spp. Applied and Environmental Microbiology, 91, e01699-24.
https://doi.org/10.1128/aem.01699-24

Nasir, S.A.R., Zeeshan, M., Ghanchi, N., Saeed, N., Ghayas, H., Zaka, S., et al. (2024) Linezolid-Resistant Enterococcus
faecium Clinical Isolates from Pakistan: A Genomic Analysis. BMC Microbiology, 24, Article No. 347.
https://doi.org/10.1186/512866-024-03491-2

Abdullahi, I.N., Lozano, C., Zarazaga, M., Latorre-Fernandez, J., Hallstram, S., Rasmussen, A., et al. (2024) Genomic
Characterization and Phylogenetic Analysis of Linezolid-Resistant Enterococcus from the Nostrils of Healthy Hosts
Identifies Zoonotic Transmission. Current Microbiology, 81, Article No. 225.
https://doi.org/10.1007/s00284-024-03737-2

Li, P., Gao, M., Feng, C., Yan, T., Sheng, Z., Shi, W., et al. (2022) Molecular Characterization of Florfenicol and Oxa-
zolidinone Resistance in Enterococcus Isolates from Animals in China. Frontiers in Microbiology, 13, Article 811692.
https://doi.org/10.3389/fmich.2022.811692

Cinthi, M., Coccitto, S.N., Fioriti, S., Morroni, G., Simoni, S., Vignaroli, C., et al. (2021) Occurrence of a Plasmid Co-
Carrying cfr(D) and poxtA2 Linezolid Resistance Genes in Enterococcus faecalis and Enterococcus casseliflavus from
Porcine Manure, Italy. Journal of Antimicrobial Chemotherapy, 77, 598-603. https://doi.org/10.1093/jac/dkab456

Schwarz, S., Zhang, W., Du, X., Kriiger, H., Feller, A.T., Ma, S., et al. (2021) Mobile Oxazolidinone Resistance Genes
in Gram-Positive and Gram-Negative Bacteria. Clinical Microbiology Reviews, 34, e0018820.
https://doi.org/10.1128/cmr.00188-20

D’Andrea, M.M., Antonelli, A., Brenciani, A., Di Pilato, V., Morroni, G., Pollini, S., et al. (2019) Characterization of
Tn6349, a Novel Mosaic Transposon Carrying poxtA, cfr and Other Resistance Determinants, Inserted in the Chromo-
some of an ST5-MRSA-II Strain of Clinical Origin. Journal of Antimicrobial Chemotherapy, 74, 2870-2875.
https://doi.org/10.1093/jac/dkz278

Top, J., Willems, R. and Bonten, M. (2008) Emergence of CC17 Enterococcus faecium: From Commensal to Hospital-
Adapted Pathogen. FEMS Immunology & Medical Microbiology, 52, 297-308.
https://doi.org/10.1111/].1574-695x.2008.00383.x

Lee, T., Pang, S., Abraham, S. and Coombs, G.W. (2019) Antimicrobial-Resistant CC17 Enterococcus faecium: The
Past, the Present and the Future. Journal of Global Antimicrobial Resistance, 16, 36-47.
https://doi.org/10.1016/j.jgar.2018.08.016

Dang, X., Jiang, J., Chen, S., Huang, W., Jiao, Y., Wang, S., et al. (2025) Prevalence and Risk Factors of Multidrug-
Resistant Enterococcal Infection in Clinical Dogs and Cats—China, 2018-2021. China CDC Weekly, 7, 77-83.
https://doi.org/10.46234/ccdcw?2025.017

Kohler, V., Vaishampayan, A. and Grohmann, E. (2018) Broad-Host-Range Inc18 Plasmids: Occurrence, Spread and
Transfer Mechanisms. Plasmid, 99, 11-21. https://doi.org/10.1016/j.plasmid.2018.06.001

Egan, S.A., Shore, A.C., O’Connell, B., Brennan, G.I. and Coleman, D.C. (2020) Linezolid Resistance in Enterococcus
faecium and Enterococcus faecalis from Hospitalized Patients in Ireland: High Prevalence of the MDR Genes optrA and
poxtA in Isolates with Diverse Genetic Backgrounds. Journal of Antimicrobial Chemotherapy, 75, 1704-1711.
https://doi.org/10.1093/jac/dkaa075

Shen, W., Cai, C., Dong, N., Chen, J., Zhang, R. and Cai, J. (2024) Mapping the Widespread Distribution and Transmis-
sion Dynamics of Linezolid Resistance in Humans, Animals, and the Environment. Microbiome, 12, Article No. 52.
https://doi.org/10.1186/s40168-023-01744-2

Holman, D.B., Gzyl, K.E. and Kommadath, A. (2024) Florfenicol Administration in Piglets Co-Selects for Multiple
Antimicrobial Resistance Genes. mSystems, 9, e01250-24. https://doi.org/10.1128/msystems.01250-24

Shan, X., Li, C., Zhang, L., Zou, C., Yu, R., Schwarz, S., et al. (2024) poxtA Amplification and Mutations in 23S rRNA
Confer Enhanced Linezolid Resistance in Enterococcus faecalis. Journal of Antimicrobial Chemotherapy, 79, 3199-
3203. https://doi.org/10.1093/jac/dkae342

Chen, W., Wang, Q., Wu, H., Xia, P., Tian, R,, Li, R., et al. (2024) Molecular Epidemiology, Phenotypic and Genomic

Characterization of Antibiotic-Resistant Enterococcal Isolates from Diverse Farm Animals in Xinjiang, China. Science
of the Total Environment, 912, Article ID: 168683. https://doi.org/10.1016/j.scitotenv.2023.168683

DOI: 10.12677/acm.2025.1551590 2052 Il R 125 23k i


https://doi.org/10.12677/acm.2025.1551590
https://doi.org/10.1016/j.vetmic.2021.109219
https://doi.org/10.1128/aem.01699-24
https://doi.org/10.1186/s12866-024-03491-2
https://doi.org/10.1007/s00284-024-03737-2
https://doi.org/10.3389/fmicb.2022.811692
https://doi.org/10.1093/jac/dkab456
https://doi.org/10.1128/cmr.00188-20
https://doi.org/10.1093/jac/dkz278
https://doi.org/10.1111/j.1574-695x.2008.00383.x
https://doi.org/10.1016/j.jgar.2018.08.016
https://doi.org/10.46234/ccdcw2025.017
https://doi.org/10.1016/j.plasmid.2018.06.001
https://doi.org/10.1093/jac/dkaa075
https://doi.org/10.1186/s40168-023-01744-2
https://doi.org/10.1128/msystems.01250-24
https://doi.org/10.1093/jac/dkae342
https://doi.org/10.1016/j.scitotenv.2023.168683

	肠球菌poxtA基因的遗传多样性及进化研究进展
	摘  要
	关键词
	Genetic Diversity and Evolutionary Research Progress of the poxtA Gene in Enterococcus
	Abstract
	Keywords
	1. 引言
	2. poxtA基因概述
	2.1. poxtA基因的发现与作用机制
	2.2. poxtA基因对肠球菌耐药表型的影响
	2.3. poxtA在肠球菌中的分布与流行情况

	3. poxtA基因的遗传多样性
	3.1. poxtA与其他耐药基因的共携带
	3.2. poxtA的位置和相关的移动性元件
	3.3. poxtA阳性肠球菌的多种序列类型

	4. 对poxtA基因传播和进化的相关研究
	4.1. poxtA基因的传播方式
	4.2. poxtA相关的系统发育分析
	4.3. 影响poxtA基因进化的因素

	5. 结论与讨论
	参考文献

