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FE: [ B ) X ZEM2Y MR e 5 AT 1512 AR p1512-KPC HE4 707 K Fe A 3 PR 20 24 1 34
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HHE Ambler 432875, T EIMEFAT 530 A
B FI D =28, REMS/KMRL RN - Bkt
A F o i AR S A TR Bk T B 0 W (Klebsiella
Pneumoniae Carbapenemase, KPC)JET A J5fif,
FET7 B 5 B B 0 A AT TR A TP i o L. A
1996 4 F & [ b 2 ke g 43 5 255 — kA &
blaxec, BN R 5 AR LR, HRTE 4468 T
23 4 blagpe W (blagpc, B blagpcs)'s

blagpe fEFET Z R A BE R Y op, 1
IncFII. Incl. IncA/C. IncN. IncX K IncR %M,
FLr g Ry UL SR ASAH 25 B4 IncFIL, IncFIL 7Y
kL Z UL F WA FF AR AN B, 38 R SR — - A
i) IncFII BY 53 il - LA AS AH 250 52 il - (F1A 7Y
S FIB RUSE)[EIEHH B, DB — 6% T A B
ZAN T BRI, IncFI1 B 48 ) 736l F— 25
G REZAWEL, T A Z AR, T
T R AR SRS S A AS AR 2R AP

B IncFII B i FF1 Rep_3 ZKIKE i+
repB ILAF I FORL N fili 4% o 7 1A T4 283747 Hh 4 5 1Y
ik p283747-KPC(GenBank &35 : MF168406).
AT BT AR SE A A 1512 HEAT blagec 1Y
kL p1512-KPC Ay 45 — {5 6, 5% A [m] &2 5 179 ot
Kio I, ASCERT p283747-KPC 5 p1512-KPC
T AT AR R AL 2 A b, B E B R
p1512-KPC AYEEASLERE | i 24 5 IR 35 1% A48 T B
BhICF S SR SE R LR, RIS 3 XS F IncFII
RUSZ il F-F Rep_3 R i+ repB HAF TR £
FEEF A R A

AR

1.1 MR
1.1.1 EERREAMETREERE: Bk 1512 0B AM
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T BERF RS PRIT B Be B W B 35— 44 53 % IR
AR BB BRI, 3 B E] S 2017 4E 4 1,
2 VITEK 2 Compact 4= F 8l 41 & 48 0 I 25 i At
1Y S ZH 25 il R S B AT s R Sk
6 N LR AL S G R 2 AR BT BC600 I -1 25 1)
KIGFFE; R Carba NP ¥ ATCC BAA-1705
HI ATCC BAA-2146 7352577 A 2EH1 B by &
W Tt RO A MR o
1.1.2  iFIF{LES: Taqg DNA R45HF . ANTPs Al
DNA marker(dt 58 2204 A R A w\l); QIAGEN
Blood & Cell Culture DNA Mini Kit Fll QIAGEN
Plasmid Midi Kit (¥ Qiagen /A ]); PCR X (3 [H
ABI /3 7]); VITEK 2 Compact 4= H 3 2l 1 %€ I
BTN (2Bl bioMérieux /A F]); MicroPulser
H1 25 FLA (3 [ Bio-Rad 24 #)).
1.2 FHREEREZALR TN E

K F 16S rRNA B 7 X4 Btk 1512 JEFT A
PP PR E S (7 XS S BE P (gapA . infB.
mdh . pgi. phoE. rpoB Fl tonB)X} Htk 1512 #47
ZA RPN RL, BIYpsI I 17, PCR §14 4%
4. 94°C 2 min; 94°C20s, 50°C30s, 72°C
30s, 35 MEH; 72 °C 5 min. PCR P2#14 1%3

EARHEE I LUK 5 B A5 R, Z Jeiliid Sanger ¥

ARG B
1.3 T2y E A

I PCR Xl 5 25 M il 5 TR B A 5 DL it 2%
SEHPEA TR A, 5IPSI LR 2. PCR P3G 444F
M: 94 °C5min; 94°C40s, 50-56 °C 30's, 72 °C
1 min, 30 ME#R; 72 °C 7 min, PCR FEHI7E 1%
LR WRGE S UK G AR EE 0L, ) 9t 4 iE
i Sanger Ml k3R .
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Table 1.

MLST 3|41F %

Primer sequence for MLST

Primer name Primer sequence (5'—3") Locus Size/bp
gapA-F TGAAATATGACTCCACTCACGG
gapA-R CTTCAGAAGCGGCTTTGATGGCTT gapd 430
infB-F CTCGCTGCTGGACTATATTCG _
infB-R CGCTTTCAGCTCAAGAACTTC nfB 318
mdh-F CCCAACTCGCTTCAGGTTCAG o 7
mdh-R CCGTTTTTCCCCAGCAGCAG
pgi-F GAGAAAAACCTGCCTGTACTGCTGGC ‘
pgi-R CGCGCCACGCTTTATAGCGGTTAAT pet 432
phoE-F ACCTACCGCAACACCGACTTCTTCGG
phoE-R TGATCAGAACTGGTAGGTGAT phok 420
rpoB-F GGCGAAATGGCWGAGAACCA
rpoB-R GAGTCTTCGAAGTTGTAACC poB 201
tonB-F CTTTATACCTCGGTACATCAGGTT onB al4
tonB-R ATTCGCCGGCTGRGCRGAGAG
F 2. PCRHERHGEISFIHFT
Table 2. Primer sequence for PCR screening of resistence genes
Primer name Primer sequence (5'—3’) Gene name Size/bp
KPC-F GTATCGCCGTCTAGTTCTGC
blapc 638
KPC-R GGTCGTGTTTCCCTTTAGCC
NDM-F GGTTTGGCGATCTGGTTTTC
blawpm 621
NDM-R CGGAATGGCTCATCACGATC
IMP-F GGAATAGAGTGGCTTAAYTCTC o)
IMP-R GGTTTAAYAAAACAACCACC bldnar 232
VIM-F GATGGTGTTTGGTCGCATA
blayy 390!
VIM-R CGAATGCGCAGCACCAG
sull-F TAGCGAGGGCTTTACTAAGC i 290010
sull-R ATTCAGAATGCCGAACACCG
dfrA1-F CTTGTTAACCCTTTTGCCAGA
dfrAl 474110
dfrA1-R TTGTGAAACTATCACTAATGGTAG

14 BEEHBIR

LAT#E 1512 A PIART , KT EC600 3%
W, TG B RR . BA N2 K H e 4
AP TRy BHI (Brain heart infusion broth,
BHIDW AR S5 3E, 37 °C Tl idfigi . o0 s &
HHAR M Z IR R YIRS . B.O005 B, T
TEY) ] BHL R AR SS 77 2k 8 B 5 AUTENS T BHI [

KRG SRR TR (FLAZ N 0.45 pm) |-, 37 °C B53%
12-18 h, #AJ5 F BHI A5 323 (% A 0.2 mg/mL
ZCRVEAAN 2.5 mg/mL FIAEF)UE T B4, WA+
BHI B{AE:FRIE(TAE 0.2 mgmL 2% FGARA
2.5 mg/mL FfEF) |, 37 °C FHiF 24-48 h, it
Jo PRI I AT 25 2L B blakpcn VA K 168
rRNA S 7 5o iE
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1.5 LR

Ok L . BErk 1512 R THfE LB
(Lysogeny-Broth, LB)EA$EFREL, 37 °C THisw
12-16 h. #JH QIAGEN Plasmid Midi Kit 3f-#% I8z,
e B EUL A B RE 1512 FRAT BRI, Q7
A0 4%« ZARTE EC600 £ 51T fif SOB(Super
optimal broth, SOB) AL #FE, 37 °C FTHH R
ODeoo N 0.4-0.6. B 10 mL FiREEFRMIKA
15 min 5 E0IFFR BIE, PG vp IR T
3K, fJaH 100 pL BARZ R EE . Ot
¥ 100 ng JFk: DNA 5 100 pL &2 S40IR 4,
VKA 30 min J5 5 AR, MicroPulser HL 25 FLAY
BEE K Ecl #2025 uF, 200 Q, 1.80kV)Hiii., @
FeFomik . K S M IAERN ] SOB [ iAR: F%
A 0.2 mg/mL Z RPUMAN 2.5 mg/mL FlfH
), 37°C T 24-48 h, PRBUCATETE A TR ZY
LA blagpc, VA B 16S rRNA J K F B EN
1.6 TR B IAEETE A I

B bR 1512 (CH ol B ) 4 B TR fiF B9 MH
(Mueller-Hinton, MH)A&YEFEIHE, 37 °C T HiF%
% ODgoo [N 1.0-1.4, B2 mL FiRE:FY, H
20 mmol/L Tris-HCI (pH 7.8)¥ 1% 2 # J& , F 500 pL
20 mmol/L Tris-HCI (pH 7.8)F B A, A
FHELDIE, W50 L BiE S 50 pL iKY 1 (&
0.054%FE 2T F1 0.1 mmol/L ZnSOy). II( 0.054%
41 .0.1 mmol/L ZnSO, il 600 mg/mL WV 5 F)
HI(% 0.054%M 41, 0.1 mmol/L ZnSO4. 600 mg/mL
M35 R A 800 mg/mL Ak ELHH) . IV (7% 0.054%
fr21 . 0.1 mmol/L ZnSO,. 600 mg/mL %557 I
3 mmol/L EDTA)FIV (7% 0.054%3 41 . 0.1 mmol/L
ZnSO,. 600 mg/mL W ZH5FE . 800 mg/mL s &2
A 3 mmol/L EDTA)R A 37 °C ¥ &', 1-2 h J5
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SERR T BRI TG P S et
1.7 Z5goki

{4} VITEK 2 Compact 4> [ S4B % M 24
B BT bR 1512, FF%F 1512-KPC-EC600
PAK Z T EC600 43 A T 25 ksl , 44 36
]I PR 5 52 36 2= A fE 1323 (Clinical and Laboratory
Standards Institute, CLSI)2015 A5l ise 45 R3]
1.8 IR K%

i il QIAGEN Blood & Cell Culture DNA
Mini Kit $EBCE#E 1512 ZEDI2H, SEXF B kR 1512,
¥ % Mate Pair K H 3C#%E, FHiid Illumina Miseq
W PP~ 15 A 7 e B DU o 00 e D s A 2o B
FIFH Newbler 3.0 4% 14 contigs 1 scaffolds,
SRJ5 K PCR F1 Sanger il 735 % contigs ] {4
TR A TR T, I A5 B BRL p1512-KPC 22741,
1.9 FRFIERHAIXS AT

FERSHE 1 JeR . RAST W4, 2 A
i+ BLASTN/BLASTP!"%'Y UniProtKB/Swiss-Prot!' "
J% RefSeq “Hid 2 okt HEA THE— 25 TR . AT 1Y)
e 1Sfinder!™ | the Tn Number Registry™”
PA K INTEGRALLPYI sl i1 7 %8 5 KA
1.10 GenBank &3x5

JUki p1512-KPC J¥4I 2 #2458 GenBank, % 5%
58 MF918372.

2 ERFpH

2.1 HHREE .. ZALEFH]orE R 2 R A A

PFE 1512 28 16S rRNA IR 5 % 58 Jy il 4
SR AR o Al 2R UF 9 3 B R R IZ T N
2 HATHIT S ST11, 4 PCR i 25 3 [H i Ay
KSR FIREEIEN blagec, . FANBESH
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G IE dfrd BT 2556 sull
22 BEEHBILR KB EE

AR LW ERIE GBI, WARRRK A
Bk 1512 PRI 255 blagec., 7 #5352 TR
EC600 4, HIEE LSck Y, @ik PCR K
Sanger M FFi2: %7€ , & IHLEL T 1512-KPC-EC600
W25 blagpc.,, AALEAEEN dfidl
A osull (B 1), 16S rRNA J¥H| 26 T2 K

1512 1512-KPC-EC600

EC600. FW blagpc., 5K i ORI I HixBoki
RE 30 o) H % Ak S e A 31 52 1R T EC600 Ho,
2.3 RE R REE R EER

PR Carba NP 25 FE IR0, ey T A0
IVER R, HARY R arlh A 58; kY
AN SR e, HARRY L @RI B 2608; ik
P RLLENAT . AT LA R R
1512 FIHE T 1512-KPC-EC600 41457 A ZEBHR(%1 2).

EC600

bp Marker KPC  dfirdl sull KPC

2000

1000
750

500
250
100

dfrAl sull KPC  dfirdl

sull Marker

1. blagpc~ dfrAl FA sull TiZHEE PCR ¥ 184 R

Figure 1.

Results of PCR amplification for resistance genes screening. Resistance genes blaxpc.o, dfrAl and sull

were located in drug-resistant strain 1512, but only carbapenemase gene blaxpc, was transferred into EC600 and

generated electroporant 1512-KPC-EC600.

Substrates

1512 W

1512-KPC-EC600
EC600
ATCC BAA-1705

ATCC BAA-2146 [

2. 4R Carba NP JEHulikE BIHEEE MR ERLEER
Figure 2. Results of Carba NP. Both 1512 and 1512-
KPC-EC600 showed Ambler class A carbapenemase.
ATCC BAA-1705 and ATCC BAA-2146 were
quality-control strains producing Ambler class A and B
carbapenemase respectively.

2.4 ZHEOITEE R

ik RUSGRIR A L Bon, Wbk 1512 K

T 1512-KPC-EC600 #BX} 8 K2 . hMmE%E,

HRIGE . IR B-INMEIE 2R S T i

R 2y, PCANERE 1512 B XM . RS &

WRIR R R 2, 32K EC600 Xf LA 4t
RPN 2(F 3)
2.5 EYEEAT

2.5.1 R 1512 KR p1512-KPC B 252 A
. @I X 1512 AL FEF TR, Al s,
%*ﬂi 1512 j:%%: ﬁriﬂg B-V‘]@f’ﬁﬂﬁ@@% blaTEM-l\

blacrxa.es F blaspy.11; Wi 2 MESE K blagpc.a;
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% 3.
Table 3.

Bk MIC £ E4 R
MIC identification results of bacterial strains

Category Antibiotics

MIC (pg/mL)

1512 1512-KPC-EC600 EC600
Ampicillin =32/R =32/R 16/1
Penicillins Ampiciuip/sulbactam =32/R =32/R 8/S
Piperacillin =128/R =128/R <4/8
Piperacillin/tazobactam >128/R >128/R <4/S
Cefazolin =64R =64/R <4/S
Cefuroxime axetil =64/R =64/R 16/1
Cephalosporins Ceftazidime =064/R 16/R <1/S
Ceftriaxone =64/R =064/R 16/1
Cefepime = 64/R > 64/R <2/S
Carbapenems Imipenem =16/R =16/R <8
Meropenem =16/R 8/R <0.25/S
Gentamicin =16/R =16/R <Us
Aminoglycosides Amikacin =64/R =064/R <2/S
Tobramycin =16/R =16/R <1/S
Monobactams Aztreonam =064/R =64/R <1/S
Fluoroquinolones Ciprofloxacin =4/R <0.25/S <0.25/S
Levofloxacin =8/R 0.5/S 0.5/S
Nitrofurans Nitrofurantoin =512/R <16/S <16/S
Folate pathway inhibitors Trimethoprim/sulfamethoxazole =320/R =<20/S <20/S

S: Susceptible; R: Resistant; I: Intermediate.
AIEWETF M 2550 aadAl . aphdl . aacC2 F
rmtB; VEVEIZRTN 253N ogxAB; W55 KIS 2
LA fosA ;s AR BESST 2538 ] dfird ] Fmd ek
I sull, HH blagpca . blatem. s blacrx-wiees
K rmtB 1 BORE p1512-KPC 545 , o] 43 i 24 5 4] ]
A F Yt (AR A Sk |

252 JRR pls12-KPC E A E H . E K
p1512-KPC B KJE N 117.69 kb, 15 180 I
BESEAE , P44 GC &l 53.72%(K 3-A), il
pl1512-KPC )44 5 GenBank S FE L, &
PRZ kL5 kL p283747-KPC 4115 AH [ it 5 il 5
It HIP 5 i BEARAL . =B 8 A 3 DR AT 1 B R X
ZASHMNEIRA X o BRST B SR X R R SR A
KX (T repA2. repA6. repAl. repA4 Fl repB 55
FER) . RS E MR IX (% parAB. stbAB Fl ssb
SN LA K R G R B AH G X (B tra . tivF Al
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finO ZFILPNA L. pl512-KPC AYAMJE I A X
Tn6367 MIKRIX . blagpc FHIEXFIHABSMEAE A X
(1 ATn6346 .ISKpn26 Fll Tn3 F2HEHE 6 TS5 46 1)
HM(E 3-A). p283747-KPC HIAMEHGH A X th £ 5
i 25 (Multidrug resistance, MDR)IX | blasyy-blaxpc
G DX R A A0 54 A DX 4 (] 3-B)

253 BEKX: pl512-KPC WBEXEKE R
76.91 kb, b5k & i A OC X i — A4~ SR
IncFII B9 A iill FF1— & T Rep 3 FHE(HIEAY
RHBZHIF repB AN FORARE XA & K5
FoRI R E A G E A, IZ X 48 p1512-KPC B 242
RISy o BURAR SR X A& by F AUV )
WR G KRR G R EEN, HAE
p1512-KPC HiZ X W ATWI R4y, I H gmh ke
OB ri FEDRIPEEE , (HIXOE &R S BUm kL
p1512-KPC 45 M 5230 2R Wy I RUE A TR F o
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p1512-KPC 5 p283747-KPC 1B 2R IX 4 M AH
B1(93% 1) 17 91 3 35 B 1A >95% A% 1 iR — 3
PEY(E 4). B - FE AT RN pl512-KPC
TE R AR E X B b —Be ke 2 152 kb MR B (L&

psid . psiB. umuC X umuD ZEILH)(F 4-D). 1
(A)

RN yded T, pl512-KPC kb
ydaB Fl ssb 55 R ERE A LR (K] 4-2). ILAF,
PR TR 7E A IR AR L DY) repB T Ui E SR AR A 5 G
A parB EEAZ GO GEALE B — RN A R E
)P, parC1(ATCTTGT)H parC2 (ATCTTGTT),

Total length 117.69 kb

Plasmid plSlZ?

//V

[dConjugal transfer
Backbone| MPlasmid maintenanceAccessory modules

B Plasmid replication

W1s26 B The ATn6346-related region
B ISKpn26 [ The blayy-related region
LE.c.I8 CL1 B The Tn6367-related region

B ATn3 family transposon

3. pl512-KPC #1 p283747-KPC £ F5| R =

Figure 3.

Schematic maps of plasmids. Genes are denoted by arrows and colored based on gene function

classification. The innermost circle presents GC-Skew [(G-C)/(G+C)]. The blue circle presents GC content. Shown also
are backbone and accessory module regions. A: schematic map of p1512-KPC; B: schematic map of p283747-KPC.
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X ssb
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yerfA
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se\BA k{0
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3.
QS@,\ }f\oltféo
. I;,x\/
ﬁ\) 4
IS
S SRR U v
[S/2SISheR PPN PCAGO RS
S ERES S ocone, 2m2BR0S 7
NS S58/S55955 5 5oa.8 2308 © 20
& SITEHEEERE BT Y T
© ;Q;E 4 >R %9
85 %
S g
[ Conjugal transfer B 1S26 [l ATn3 family transposon
Backbone| [l Plasmid maint A Jul B ISKpn26 [l The ATn6346-related region
0 Plg:fnfﬁ i f;gi?cggzﬁce ceessory modulies E E.cI8CLI [l The blagy,-blag-related region
The MDR region
%[H 3.

{BYE p1512-KPC HH parB 4550085 parCl il
parC2 #5 H1 10 A 8 K H KM R, T 7E
p283747-KPC H ] parC1 Fl parC2 M35 10 4>
11 AN BRI A AL

2.5.4 HMNEIEAIX: p1512-KPC ) Tn6367 FHKIX
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KEEZ N 13.2 kb, 5% B- P I e 2 if 25 5L 1A
blactx-wies « blarem VA S 28 FH Ml 1 25 it 2 2k A
rmtB. %X 5 p283747-KPC ) MDR [X Z5 4 FH10L,
THER S B PIAE AT S IS IR AR i A A A
g5k, HNEEES 3 MR BL. BB
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1 LA 1S26 AR MIFE A Tn6367 %, Tn6367 INFE BT, {HEE p1512-KPC HiZ Jr Be{URIAx 1S26. 4
A0 IR A G JE BT ISEep 1 -blactxaes-1S903D ¢ =AF Beit rmeB B2 S#UE ) Tn2 #IRL, #REHY
Tnl722 5845, 58 A BeW 1S26-fosA3-1S26 55 Tn2 #2535 N blarew (B 5).

@ @

Okb 10kb 20Kkb 30kb 40Kkb 50kb 60kb 70kb 80kb 90kb 100kb 110kb 120kb 130kb 140kb _>g3747
IR FIDRRE PRI b T R (R D I NP B 1 FEOT O A I 0 1 T Y 6T T e D D B § b S B

YO
sAlu i

T
[V

T
A4l

Lui Al

(0 VDDA 0% T R 1 T Y B INCORM00 o CH D W L D D D v @ p 1512-KPC

p Conjugal transfer
Backbone | y plasmid maintenance

P Plasmid replication DE.c.18 CL1 b The blayp-related redgion #The Tn6367-related redgion

Accessory | 1526 » The MDR region #The ATn6346-related region
oty BISKpn26  » ATn3 family transposon  §The blagyy-blagp-telated redgion

El 4. p1512-KPC 70 p283747-KPC £ % [F £ B 45+ bb 33 &
Figure 4. Linear comparison of p1512-KPC and p283747-KPC. Genes are denoted by arrows and colored based on
gene function classifications. Shading regions denote shared DNA regions of homology (>95% nucleotide identity).

Tn2 Tne 1S26-fosA3-1S26 unit
—_—

>
1 g

1S26 IS26

For referencew H M For reference

% o2 % %, % 5 %
%, L 9}% e %, =,
i The MDR region
' ATn6367 '

>

The truncated [SEcp1-blacry .- 1S903D transposition unit The IS26-fosA3-1S26 unit ATn2

The Tn/722 remnant
AIS/RATn2IS26 1S903D /1826

S26 1S26 IS26AISIR
(3888..19043)

*7)’.%@

- ted region V>

| Tn6367 N '

The truncated ISEcp1-blacry .5~ 1S903D traniposition unit ATn2
The Tn/722 remnant
AIS LR ATn21S2 S903 /1826 1S2 I1S26 AISIR
p1512-KPC (3888..17130)
o & 2 P s et ZeA & 2, &
Sl b 2l 22 R e D b L G2 %, Y 2l
C%r, 2 P2, < Yo 2 e, B BT B e, 2 % =
d&\)?y T 0%7 TR % »%\, z 7‘%83\;),
%
Tn6367 N
The truncated ISEepl-blacrx - 1S203D transposition unit
The Tn/722 remnant
1S26 1S903D /1826
For reference [ M K 7
Z Z, Z Inverted  Direct
% 744;%7 6{?}% ’zwo )04/ "3% /f?oy 1kb r%\{)eea?s re}greezﬁs

\/9

I

E 5. pl1512-KPC B Tn6367 183k X £ 14 LL B
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Sequencing and comparative genomics analysis of Klebsiella
pneumoniae plasmid p1512-KPC
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Abstract: [Objective] Comparative genomics analysis of the fully sequenced plasmid pl1512-KPC from the
multi-drug resistant clinical Klebsiella pneumoniae 1512 isolate. [Methods] We used 16S rRNA gene sequencing to
identify the bacterium. Seven housekeeping genes (gapA4, infB, mdh, pgi, phoE, rpoB, and tonB) were used for the
multilocus sequence typing (MLST) scheme. Resistance genes were screened by PCR amplification. The plasmid
was transferred into recipient Escherichia coli EC600 using conjugal transfers and electroporation experiments. The
activity and type of carbapenemase were detected using Carba NP, and the minimum inhibitory concentration
(MIC) was determined using VITEK 2 compact system. Sequencing and bioinformatics analysis were used to
characterize the plasmid p1512-KPC. [Results] The 1512 isolate was an ST11 multi-drug resistant K. pneumoniae
strain showing Ambler class A carbapenemase. PCR demonstrated strain 1512 harbored blaxpc., dfrAl and sull
genes. The blaxpc., gene was located in non-self-transmissible plasmid p1512-KPC. Sequencing and bioinformatics
analysis revealed that p1512-KPC, 117.69 kb in length, harbored IncFII replicon and replicon repB belonging to
Rep 3 family unknown incompatibility groups. In addition, p1512-KPC contained blaxpc.2, blactxmes, blatem-1
and rmtB genes, among which blaxpc.,, blactxmes and blargy.y were carried by ATn6296, Tn6367 and ATn2
respectively. [Conclusion] The resistance of K. pneumoniae 1512 to penicillin, cephalosporin, carbapenem,
monobactam and aminoglycoside were mediated by non-self-transmissible plasmid p1512-KPC. Moreover, the
comparative genomics analysis provided a deeper insight into the diversification and evolution of those plasmids

that harbored IncFII replicon and replicon repB belonging to Rep_ 3 family unknown incompatibility groups.
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