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blacrxa.sss blaoxa.1 I blatem. %5 B-WBEREEFIEN . 4058 #5028 B 0 M AN Klebsiella pneumoniae
A REJE 2 S T R B A T, BORCE SRS S i R I 2 T ok 2 h 2 e 2 AL RS
KRG, PE SR TR A TE AR AN ORAS TR 25 R AL, T HLAE A BRAL IR R A B AR
PRI 772 A X A 2R PR B iR A3 o 1 o [ 4598 ] 22 F T 2 M 20 T 52 L0 AR B 15 5 1 22 S 7 PR A
K, AR Z2 52 5 BORL LU AR 2 5 i 7 Boki A 39 A BT R AT B ), BOVFJ 40 i e 5 R BT AR
R JIR 7 A B S BLAL o AT T AR R A P RE D AL R oL AT S S

KR RGO, SCEARE, PUAERDUEREN, BN 4

P R Iz AR 4 G R BURLA T  0 E
KUK B A G, A8 9 SOk 42 45 T AE R [m) )
=1 1 SO Y g 1 R A N R W Y
PUbE S TR B R AR N, Bk R 2R 24,
MR i 5 1 8 42 I SRR DG Y B IR TR 22 R Y 2
S, BOROE SCH AR AR, I A
ARAAGRE Ao A A2 RS e AT
PP A T 4 i ORL R, el LAY A A 2 A
#E(nc)F. A/C. L/M. I1. HI2 # N™, i IncF.
Incl, IncA/C. IncL(HP IncL/M). IncN # IncH £
BRI R A A O 2 o IS 0 R Y Bk 26
UG L g FF BRRR S0 BB R, SR S R R
ZRE, OB TE EERAL T RA B 3 H AL
W, IncF AR P IZ WA 2 15 3%
JkL, Al 2R A RPUERE R (ARGs), I H
PR SRR S PSR R W T HOER R EERS. K
HHFFTIAN IncF V7Y JF k7 IncFIB/IncFII 5 ARGs
] (06 R A BT, HEAT AR 22 B A B SR dn
SLALE RN (CTX-M 25) | Bk 75 55 4 Tl 3L A
(KPC %), S LM 2 WAL i (aac6’- 1) VHIR, 14
R ZEIE mer- 1M, X BT 24 ok fE R i
B, XA 3 T AR 2 Ay 1™ B L

AR, —Se HAG 5 2850 1) 2 5 T Ok
Bz B, X R 2 A A R LR

IncF AAHZS FELL R B 3 DL, — IR 5 X6
JE A p721005-KPC . p504051-KPC Hl pA3295-KPC
F3 M B, p721005-KPC/p504051-KPC fY 45 1)
i IncR MUE42 K IncFII MIFEHERL X . ZEfF X
BRI, pA3295-KPC B42 2 IncFII 1Y
BRI . 4E3FIX 5 IneN1 B4EFR X | LR X
Ze i ) 4 AJF 41 1826 /5 T IneN1-F33: A-:
B-FURL 5454 mer-1 (W BRARFE BURL A Al G, B
N R (Vb A R RO Rl A N () T R A R
W5 &P, #:47 IncFII K% pKPC-1k30/ pHN7AS
A BRI bR CG258, 784 [ 2 5 B Bl & A= 5
RErE RN, Pesesky ZEUSHA Ny, %% )R 1Al fE Xt
Bk S AR B R E AR, HAE A% A
KRR A TR DNA it f | Hor A
¥, UEBIX E BORLR GAOE Z R ARGs A L
Bk, UL, BRAWFFAE AR A R 0 T B 455
R M S ARGs X R, X TR
20 TR RN 0 A 3R P 19 i iy 5% s LA R 0 T
Figseahds . EE RS R AEHE T I R A
AEEE L,
TERABESE T, FATHRAS 172k A Dok 2E L
16 PkZ =25 1l R v 1 I (Klebsiella
pneumoniae), X IHXT B-NWERZZS | FUMs T 28
MAHBRKGYRET 2, T T 26752
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G IORL O T PPAL 22 B T BRI AR A TR
KI5 ARGs [, ABF5EaE— 2504 T
H £ F B A= 3 By A B i PR AR AR 2 B 3 Ry
Klebsiella sp.TRPE, |20 T 4= 5 R 20 SCHK 43 By
(BGWAS)JT 7, TR AR 22 52 il 7 Bk TR B i)
IVETIRESE 78 A iURA v e i I - Ve

1 AR

L1 A ER

ARSI W FRAE T 2018-2020 4[] 43
B T8 A FC B (Klebsiella sp.) 7 B bk, PEBL 56 Bk
CGEhzhPkiE 21 Bk, ANBIEKEIE 35 Bk)
Klebsiella sp FEARNE M FEXT R B 1), Brix s
TR VR A7 TR R0 8 T 22 L3 B °F- AR (Beijing
SanYao Science & Technology Development Co,
Beijing, China), 35°C Tid &M, ¥ HPRECHR
[ 7% 7t A Mueller-Hinton Broth (MHB)}% 3% 51,
35°C M EEE, UM TR,
1.2 AREAE

F 4l CLSI 2019 4 &A1) BT T 245 4 ok
IS BT AR ) U, A 2 O R &
(BIO-KONT, China)X}fiifq Klebsiella sp. 47 A
D R B 2 (MIC) IR B, AR I & P AR
SeAamkEa . Skmedk . SkAtian . Sk |
SR TEAR/ET LA | URBE AR/ MR L | SER By
M.RRER. ORRA, S8R 24D A,
T HT R IR K (S 16 EUCAST Arifi)P
55 14 FhbiAE RGP SZ G, DAPEAN 2 HH 25
T ARSI S E WM E. coli ATCC25922 /£
o 42 A PR R o
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1.3 2FEFEHANF

I 56 Bf Klebsiella sp.i% 43R4 . HAK
JEER . i Nanopore il i3 & B2 gE4y
WGS (Biomarker Technologies, China), R ONT
SR PRIE DT 1 BEA TN , SR A NanoDrop | Qubit
FI0.35% B IR S5 JC FL Uk B B o Joi o ) B P9 401
DNA, Hrill i | WM SEREE . BluePippin
R A 3l I ZR G DISCOR B B DNA, 3 30 7 10
%6 (SQK-LSK109 Ligation Sequence Kit, Oxford
Nanopore Technologies, UK)F4J ZE 3C % , i | DNA
PE SR . R e S ARG SR Al Ab 55 )5 1 A 7 1 6
alifk, FEHLER X Qubit SCEEMEA T m AY .
PRECA RG] 16S rRNA BHRLH ASZ LT
. I TAE R NCBI fE£k BLAST T H A4
MEGA-X Jt[r] 528
1.4 MLST 4B rMLST #J8 % &

M BE AR AR I MLST 9 84 3 (14
T RSP FREZR LR P 5 (rpoB | gapA . mdh . pgi .
phoE . infB #l tonB), 1] Klebsiella sp. (http://
bigsdb.pasteur.fr/klebsiella/klebsiella.html) i) £ {if
S I RUBAR T, R TE R EA T 2200 5 81 73 B
(MLST), & 525 RI(ST), [] i FHAZ A4
MLST %448 )/% (rtMLST, https://pubmlst.org/species-id)
PE— 2D AR R R
1.5 ZEHTHRZEFNL DNA 77

ff A PlasmidFinder (https://cge.cbs.dtu.dk/
services/PlasmidFinder/) %% #i5 J% X ot ki 3 47 AN AH
MY, R BORLES  PE R o e B ks
& sk A AH AL FE JE (PLSDB, https://ccb-microbe.
cs.uni-saarland.de/plsdb/, 4 i€ : Max.p-value=
0, Max.distance=0.04, Per.Ident=60%), Hfii\Hl
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UTORL R A AR BFAL R SR . IFKHE PLSDB %
38 P 7 FR DL R A 4F 0y AR BR B AR . fil
ot R Pt 2 N % A % s % (CARD
https://card.mcmaster.ca/) % il J¥* 5 k7 i 47 5 5] v
B, AT Tk R 20 20 73 73 Al SRR 2 g 1 B (G
BAEZE Nr, GO, Uniprot, COG ., SwissProt, Pfam
T KEGG LA %A ¥d )% 1Sfinder . INTEGRALL
A1 TN Number Registry)Xf ] #% zf o4 Fil HoAth 45
MEFEA TR % SnapGene 21| T #R 40 i
B () BRI, YEHL pM1026-3Ar.1 $#E it
Jo kL A A Jo ke il A AR

2 HERApAT

2.1 Klebsiella sp.FTi 25 2R B 4047

YL R R, 56 ¥k Klebsiella sp. A 45 Bk
X S VPR SR B M R A 2, 2 R A
80.36%. hoARZF 111 H 3 B Rt Sk 16128 245 ) v J3E it
%, [FIBTNSZ 25 e R A& R . A2 AR B
SR, AR TR g 1L TR 9 s 43 B AR A
M1023-4Ar, N1059-5At, M1026-3Ar, M297-1.,
S141 f1 S90-2 X ik 5 225 Wit 32 M 45 5 (40
HAEA . Wi, FURHE. R4Sl dEss s e
X9)o NI R 53 23 BRI 25 P AR X555, AR
BS375-3 Fll S183-1 Xk fdmk=y4 | SkAprmepk | sk
T b A 0 Sk RN fi S 7S A A T 20 (B 1) o
TR, A 8 A IR 2 B- A Mt e 2
Y RINER I 57 AL, (HIXF 26 5 5w A
InER R U
22 ZEGIFEAETEE Klebsiella sp.ZER 41
AHRAE BT

Hi4 16S tRNA Fl tMLST S8 455, 7F 56
Klebsiella sp.", 29 FRA#fH 2 R il R v 2517 FQ B

(K. pneumoniae) , #8571 FUR MR A 27 #£(93.10%) 5
9 PR M UEN 2 e TR A IR (K. quasipneumoniae),
PEH ORI R ARAT 8 #R(88.89%); 18 MR E JAEHH
W AKRE (K. variicola), #5+7 FRLE KA 5 BE
(27.78%). MLST 43I %5 tH 33 FlAN[R] ST A4,
Hodr 16 i ST BB WK T 2 2 ¥ ks,
5 ST1565 Kl(4 ¥k), STI1 FI ST23 HI(£% 2 #k),
ST36., ST86. ST101, ST111, STI133., ST231,
ST290,ST791,ST1035,ST1662,ST1910, ST2558
1 ST3972 AU(#% 1 £k), BFFE KRB Z Sl ¥ ki 5
Pk ST RUFEA BB ARSCIE( R 1), CARD %X
P PEGUME L R A SRR, SR 1, Klebsiella
sp. Y (LK DNA Fas #5407 B-IN IS 25 W [T A7
BUPEFE blapua . blasyy. blaies Fl blaokps, 4>
AR DA B-N BRSPS . it
Hb, Jetafk DNA Bk A ABC %% . MFS %
T4 . SMR ZK%ak MATE S5 i 25 5 5L 1A

HF PlasmidFinder (887, AAHERE(Inc)
Iy R T ok DNA A il 7 (rep) B 4112, A
5T, Xt 69 4~k DNA %245 A, 30 4~
ik DNA J& T 5— & il ¥ Fks, 28 ik DNA
BT ZE T BRLA K 11 4S5k DNA J& T AR %0
52 T2 ) OB (unknown BY, novel) (& 1), 3F
— A BT R S U R R R R, K
B 22 5 i T R nT 5 BT S AR B B 2
EZ LT Bk (E 2), Pt =5
B B — A2 il - 78 SR LA R 26.67%, novel i
KA 9.09% , 1M 22 52 i 5kE L 491 & 3% 75.00%
M PR IE  BOR = 10 N RF, 22 TR
kit 35.71%,  HLADEOBOR ST HbE SR R R
HERT 25 4, MPE—EHF R EA 14,
novel B FURL 8 AKS o TR HE AT P BE R AR 2k
SR, ZE T IR 3L blacrxows-
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AMP CXM CZO CRO FEP SAM TZP MEN GEN AMK CHL LVX SXT TGC
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Kp M911-1
Kp S141

Kq S15-2

Kv $129-1

Kp S130-1

Kv S131-2

Kp $90-2

Kq M72-2-2
Kp BS329-2
Kq BS418
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Kp BS317-1
Kp BS326-3
Kv BS369-2
Kv BS375-3
Kp M186-2
Kp S183-1

Kv S187-1

Kp S210-3

Kq BM404-3-1
Kv BM366-1
Kp BM337-1
Kv BM374-1
Kv BS327-2-1
Kv M186-1-2
Kp BM336-2-1
Kv BS359-2-1
Kv M186-1
Kp M212-2
Kp BM327-1
Kp BM334-2
Kq BS419-3
Kq BS324-2
Kv BS326-1
Kq BS419-1
Kv BM378-2
Kv BS359-3
Kp BS433-2
Kv BS325-3-1
Kq BM419-3
Kp BS361-1

I Resistance Intermediate [ Susceptible

Kp: Klebsiella pneumoniae  Kq: Klebsiella quasipneumoniae Kv: Klebsiella variicola

& 1. Klebsiella sp. 5 BRI R E
Figure 1. Drug resistance phenotype of Klebsiella sp. isolates. red: resistance; yellow: intermediate; blue:
susceptible. AMP: ampicillin; CXM: cefuroxim; CZO: cefazolin, CRO: ceftriaxone; FEP: cefepime; SAM:
ampicillin/sulbactam; TZP: piperacillin/tazobactam; MEM: meropenem; GEN: gentamicin; AMK: amikacin;
CHL: chloramphenicol; LVX: levofloxacin; SXT: trimethoprim/sulfamethoxazole; TGC: tigecycline.

blactx-m1a ~ blacrxwss « blaoxas M blarpwy 55 FKE, YUK FREERIER floR FEH (F3 2).
B- N Ik iz g 35 [ J% aac(6)-1b-cr . aph(6)-1d F1 25 LTk, ZEF R b RPN R
aph(3")-1b SR FERETFREIEIN , W Bopnid iy ey B s TR 2 Z il 5 J5UkL, Klebsiella sp.
TR BT LI sull | sul2 R sul3, ARG SBOFE 2 8 6+ Bk sl 2 0 X HiA: %=
KA tetd | tetG, N FRMEHETIPMEN gnr ZEH IRBEH S B B A A7 R B
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Figure 2. Comparative analysis of drug resistance
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ARG XX K. pneumoniae. K. variicola Fl
K. quasipneumoniae 3 /P45 ) JBORL AN 245 3 A
THOLIEAT T B, LIPS [EFP Klebsiella sp.
HZE M T BRI R WK B, 2561
A TRz, 518 EEMOREIFICH] AR
P, ([HERZEHTFE AR ZH K. pneumoniae
47, 1 K. quasipneumoniae F K. variicola ¥y
R FIH 16S (RNA W& TR ARG A TW,
R0 5 AN0r3E, #5722 5200 T Bk Y
K. pneumoniae TPk 78 7] — 240 40k |,
71N 3K B AR AEAEAR I Y [ I 0C 3R (] 3) AEAR I =
A, #5225 BORLRY T bk 2 R IR T B A= 5

Inner layer 1
Homo sapiens
Manis iavanica
Sturnus nigricollis
Psittacula alexandri
Gracula religiosa
Cervus albirostris
Eclectus roratus
Aratinga solstitialis
Loxodonta africana
Bos taurus
Panthera tigris Amoyensis
Macropus Rfus
Ailuropoda melanoleuca
Alectoris chunkar
Bos mutus
] Psittacus erithacus
' Inner layer 2
Klebsiella pneumoniae
Klebsiella variicola
Klebsiella quasipneumoniae
Inner layer 3
Multireplicon plasmid
Single replicator plasmid
Plasmid of unknown replicon (novel)
No plasmid

BS419-3
M268-3
BS327..

Outer layer

Only carrying B-lactam resistance
= Carrying B-lactam and aminoglycoside

resistance genes

E FHE#k 16S rRNA FHIR R Z 4 B

Contruction of Phylogenetic Tree based on 16S rRNA sequences. Inner layer 1: isolation source;

inner layer 2: species; inner layer 3: isolates carrying plasmid; outer layer: plasmids carrying with B-lactam

resistance genes and aminoglycoside resistance genes.
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Yy, AR (A 3), BRE ST e 2 &
Tt 245 7T ) B 2L DR ek i = I, K. pneumoniae
BNy Al e R 22 B - JBORL B H 2 A T, BPAE
sh) W& Z E M 25 1) K. pneumoniae W) B B45 F
2.3 ZEHTFORLE HH A& R B

A, LRH 28 AN E TR, H
H IncFIB/IncFII/(IncQ1)%Y 8 4>, IncFIB/IncHI1B/
(IncQ1) 5 4, IncFII/IncR %! 4 4>, IncHI1B/repB
A 4 4, IncFIl/IncQl #Y 2 />, IncFIA/IncFIB/
IncF1I/IncFIl/IncFII . IncFIA/IncFII. IncFIA/IncR .
IncFII/IncHI1B/IncR/IncR/repB #1 IncN/IncN AP
14~ B& IncFIl/IncR YA IncFIA/IncFII B4 B KL AT
Hoop 22 i 5 BORE AR s BB 75 0 B 2 Ay it ik
P 0K F A BT B 1E ZF, BokLgshe
BB L, HFRLAA GHC &R AR I B3
i, X e iR A LK ZFPANF ST # K. pneumoniae
PR AE T IFROHARE 54 (% 2).

FokL B 4 th Z X SRS 4

B R RGN TR AR X ALY, R 28 2
ST IR Y 5 RS RLIEAT Blast 23T, 0 1k
5 AU AR DR [ A () DA = 93%) [F]
I 485 i3 0 24 5 IR A 22 14 ook ] 1 0 — 2B 23 B I
RLELZH(FR 1), Bk B 4RI R0 45 rep 5 [H (sop/par
B tra/ord FER XY, HLA RPUIERE R AT S
SRR . TR R R B, JBORL pM1026-
3Ar.1 IncFIB (J& T IncFIB/IncFII/(IncQ1)%!) & ifil
T repB B E NI Z5H 2 1S609 insQ-
sopB-sopA-repB-intl-parD-ybdN-parB-1S110 tnp,

IncFII Z il 1) repd FE[A b T i 5 D 45 44 Oy
Tn5393 tnpA-repA-repA2-pld-1S1 insB, IncQ1 2 il
THIARTERE repA FERIBAL S 1L 18 DHUIELEH I
5 ARSI R S A Ak 2 8], G bR i
ZE¥°K repC-repA-1S431mec tnp-Tn21 tpM-intl1 ;
JFi kL pS174-1.3 IncFIB [J& T IncFIB/IncHI1B/
(IncQO) RN Z Hil F 1Y repB FEH T Uggs g A
intM-int-repB-sopA-sopB, IncHI1B LRl ] repA

F1. RRUEZEHFRAERALER
Table 1. Plasmid genome information of representative multireplicon
GiC Num.ber of
. . multi-drug . .
Name Size/kb content/ Plasmid finder . Type of multi-drug resistance genes
% resistance
genes
pBS361-1 104.834 52.83  IncFII(K)/IncR 2 mexT, tetG
pM297-1.2 225.763 52.59  IncFII(K)/IncQl 17 sul2, aph(3')-1a, aac(3)-1la, floR, tetG, mphA, mrx, sull,
gnrB2, sull, emrE, aadAl6, arr-3, aac(6')-1b-cr,
blargm.1, blacrxms, qniS1
pM1026-3Ar.1  262.519 51.84 IncFIB(K)/ 27 mtrAd, oprM, adeB, arIR, nmcR, tetG, catll, mphA, mrx,
IncFII(K)/IncQ1 sull, emrE, arr-3, catB3, blagxa.1, aac(6')-1b-cr,
aac(3)-1la, aph(3')-1a, aph(6)-1d, aph(3")-1b, sul2,
dfrA12, aadA2, cmlAl, aadA, qacH, sul3, mefB
pS161-2.2 178.411 50.80 IncHI1B 16 aph(3')-1a, mphA, mrx, sull, nmcR, blapy,.;, qnrB4,
(PNDM-MAR)/repB emrE, arr-3, catB3, blagxa.1, aac(6')-1b-cr, mtrA, oprM,
mexD, arlR
pS174-1.3 159.310 50.83 IncFIB(K) 8 aph(6)-1d, aph(3")-1b, sul2, blatg\.1, arlR, adeB, oprM,
(pCAV1099-114)/IncHI1B mtrA

(PNDM-MAR)/IncQ1

actamicro@im.ac.cn
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FEIH F R WAL 4544 8 1S43 1mec tnp-other-repA-
yadA-other-Tn903 tnp, IncQ1 & il F A repd FE[H
RN S5 A repC-repA-1S431mec tnp-Tn3
mpR, EALYE 4 DGO 2 A e il 5L D9 20
YA G A5 ELEIFE A s JFORE pBS361-1 IncFII
(J& T IncFII/IncR B il 71 repAl FEA b T il
3 A 45 ) h IS431mec
aer-Tn4653 tmpR-Tnl1721 tmpA, IncR &l T repB
A E NS5 N parM-parA-other-repB-
other-resD , 4 > IncFIl/IncR 45 ¥y #8 0L FE AR &
(=99%)., I 73 He m] BE S AR [R] BB 9 A [ 96 DL, 1%
BT SR B ERE 2 4, BN mexT F tetG
(% 2).

JFiki pS161-2.2 IncHI1B (J& T IncHI1B/repB
AN T 19 repA FEH TSR R 4544 Tn1721
tnpA-other-other-repA-other-other-Tn903 tnp , repB
il F 1 repd FEH IR LR 4544k sopB-sopA-
repA-int-intM , WL FOR AL 5 A 505 O Pk It
HEaE )1, HIMAWEIST I RS sopA-sopB/
parA-parB; JFkL pM297-1.2 IncFII (J& F IncFIl/
IncQ1 BN H|FH) repd FeHS IncQ1 &+
repA FE R Wy PRI 25 434501 (4038 bp), HE5H K
Tn903 tnp-other-repA(IncFIl)-pld-aer-1S431mec tnp-
other-repA(IncQ1)-repC. {HAFIEFEME, IncQl
ST 1 repA H DR BEARBA A TR D AT
B u 2545, B repd-repC JEH Z J5
S IR BE— e S B B sul2 (] 4). BTk
pM279-1.2 . pM1026-3Ar.1 F1 pS174-1.3 ¥#Es
IncQ1 Bl 7, HIEW AR LR 73510 17,
27 F1 8, X B-INEIEZE | S ILME T 2R AR ek

tnp-yedK-repAl-pld-

KRR RE T ERGER 1), RPUEIEE T R
JI e IncQl BRI A &, AL, FR
pM1026-3Ar.1., pBS361-1 il pM297-1.2 #if¢1E 4k
Wsh G5B R R I A% traABCDEFGHIGKLM

NOPQRSTUVWXY/trbABCDEFGHIGKLMN-finO
FEZERY, pM297-1.2 HEBAAHE 2 BN

BRG . 5 DBORAREDEILH 1A rep LK)
NI T R BOLIEAS RS B T el R
L), 3% AT BRI th T R R Sh oo FRES 1 D Fil
B RN, BRI S BOR A BERE & R U &

i FoMi1026-3Ar1
| 262519bp

/2N

\ % NS
\lz.'n’\l,y i ) ‘(\@Q
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Comparative genomic analysis of Klebsiella reveals extensive
transmission of resistance genes mediated by multireplicon
resistance plasmids
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Abstract: [Objective] To study the relationship between Klebsiella and multireplicon resistance plasmids, and to
analyze the mechanism of multireplicon plasmid carrier in response to antibiotic pressure. [Methods] We collected
fifty-six isolates of Klebsiella from different wild animals and environments during 2018 to 2020. We analyzed the
multidrug resistance (MDR) phenotype by microbroth dilution method, sequenced and analyzed the representative
isolates by bacterial genome-wide association study (BGWAS). [Results] Our results revealed that the isolates from
non-human sources showed a more extensive drug resistance, and especially stronger resistance to ampicillin (reach
80.36%). In particular, the isolates from Malay pangolin were highly resistant to cephalosporins, chloramphenicol,
levofloxacin and sulfamethoxazole. Genomic analysis showed that the resistance plasmids carried by these isolates were
related to carry many antibiotic resistance genes. Further analysis of 69 plasmids demonstrated that 28 plasmids were
multireplicon plasmids, mainly carrying beta-lactamase genes such as blacrx.m-1s5, blactxm-14, blacrxmss, blaoxa.1 and
blatgn.1. According to the analysis of plasmids carried by different isolates, Klebsiella pneumoniae may be an important
host of multireplicon plasmid. Plasmid skeleton and structure analysis showed that multireplicon plasmid was formed by
the fusion of two or more single plasmids, which made the isolates strong adaptability to the antibiotic environment, and
increased the ability of drug-resistant isolates to spread around the world year by year. [Conclusion] The phenotype of
multidrug-resistant bacteria is related to the carrying multireplicon plasmid.Multireplicon plasmid has a stronger ability
to carry resistance genes than non-multireplicon plasmid, which may be an important mechanism for bacteria response to
adapt to stronger antibiotic pressure environment. This phenomenon is of great significance for exploring the
transmission and diffusion mechanism of bacterial resistance genes in the future.
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