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Highlights
e Change in the epidemiology of KPC- K. pneumoniae isolates in Argentina
e Dissemination of resistant and hypermucoviscous clone: KPC- K. pneumoniae
ST25
e First detection of K. pneumoniae ST307 and blakpc-3 in Argentina

e mgrB inactivation in colistin resistant KPC- K. pneumoniae isolates

Abstract:

Objectives: To assess the epidemiological features of 76 KPC producing K.
pneumoniae isolates (KPC-Kp) recovered in 3 hospitals of Buenos Aires, Argentina,
during 2015-2017.

Methods: Antimicrobial susceptibilities were determined according to CLSI.
Molecular typing of KPC-Kp was performed by PFGE-Xbal and MLST. Plasmid
encoded genes involved in carbapenem, fosfomycin and colistin resistance were
detected by PCR and sequencing. Also mgrB inactivation was investigated in those
colistin resistance isolates. Genetic platforms involved in horizontal spread of blakec
were investigated by PCR mapping.

Results: Besides p-lactams, high resistance rates were observed for gentamycin,

quinolones and trimethoprim-sulfamethoxazole. KPC-Kp ST258 corresponded to
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26% of the isolates while 42% corresponded to ST25. The other isolates were
distributed in a diversity of lineages such as ST11 (10.5%), ST392 (10.5%), ST307,
ST13, ST101, ST15 and ST551. blakpc-2 was detected in 75/76 isolates, and one
ST307 isolate harbored blakpc-s, Tn4401 was identified as the genetic platform for
blakpc in epidemic lineages such as ST258 and ST307. However in ST25 and ST392,
usually no related to blakpc, it was identified blakpc -bearing non- Tn4401 element.
Alterations in mgrB were detected in 7 out of 11 colistin resistant isolates.
Conclusions: Despite previous reports in Argentina, ST258 is no longer the absolute
clone among KPC-Kp isolates. In the present study, the dissemination of more
virulent lineages such as the hypermucoviscous ST25 was detected. Even more, it
was noticed for the first time in our region the emergence of the high risk clone

ST307 and also the occurrence of blakpc.s.

Keywords: KPC- K. pneumoniae; ST307, ST25, ST11 and ST392; blakpc-3, mgrB

inactivation

1. Introduction
Carbapenem resistant isolates, mainly those producing K. pneumoniae
carbapenemase (KPC), are worldwide spread and are associated with high morbidity
and mortality rates [1]. KPC- K. pneumoniae global expansion has been associated
with the dissemination of epidemic clones, especially the dominant strain
K. pneumoniae sequence type (ST) 258 and related strains of clonal complex (CC)

258 [2]. This ST is a hybrid clone which derived from large recombination events



between ST11 and ST442 [3-5]. This clone emerged in Argentina in 2010 becoming
the prevalent ST and achieving epidemic status in many settings [6, 7]. CC258
includes multidrug resistant microorganisms, displaying resistance to all -lactams,
aminoglycosides, quinolones, trimethoprim and sulfonamides [2]. Singularly, ST258
Is reported to be mildly virulent. The high mortality rates attributed to this clone may
be explained, at least in part, by the low efficacy of the antimicrobials used against
KPC-K. pneumoniae infections and the severity of the underlying conditions of the
patients [3]. It is highly susceptible to serum killing and phagocytosis, and lacks
typical K. pneumoniae virulence factors such as aerobactin, K1, K2 and K5 capsular
genes, and the regulator gene of the mucoid phenotype, rmpA [5, 8].

However, in the recent years new strains of KPC-K. pneumoniae have emerged
internationally, which correspond to hypervirulent clones that have acquired
extensively drug resistance markers [9, 10].

Transposon Tn4401 constitutes the most frequent genetic context of blakec and is
considered the origin of acquisition and dissemination of this marker. Tn4401 is
approximately 10 kb in size, delimited by two 39-bp imperfect inverted repeat
sequences. It harbors two insertion sequences flanking blakpc, ISKpn6 and ISKpn7, in
addition to a transposase and resolvase genes [5, 11]. Moreover, blakpc-bearing non-
Tn4401 elements have been recognized including the integration of a Tn3-based
transposon and a partial Tn4401 structure (ORF order: Tn3-transposase, Tn3-
resolvase, ISKpn8, blakpc and ISKpn6). Even, variants in the upstream blagpc region,
lacking the Tn3-transposase and its resolvase and displaying a partial fragment of

blarem, have been reported [5, 12].



The aim of this study was to assess the epidemiological features of KPC-K.
pneumoniae in order to understand the ongoing evolution of carbapenem resistance in

our region.

2. Material and Methods

2.1 Bacterial isolates and antimicrobial susceptibility testing

Seventy six non repetitive K. pneumoniae isolates, positive in the double-disk
synergy test using phenyl boronic acid (300 pg) and carbapenem containing disks
were included in this study. These isolates were recovered from inpatients at 3
hospitals in Buenos Aires during 2015-2017. A total of 374 K. pneumoiae isolates
were recovered from inpatients during the studied period, being 81(22 %) of them
carbapenem resistant and 76 (20 %) KPC producers. These resistant isolates were
delivered to the Laboratorio de Resistencia Bacteriana in an encrypted way to
preserve the identity of the patients.

Susceptibilities to ampicillin, ampicillin-sulbactam, piperacillin-tazobactam,
ceftazime, ceftriaxone, imipenem, meropenem, gentamycin, amikacin, ciprofloxacin,
levofloxacin and trimethoprim-sulfamethoxazole were assessed by automated
systems. Colistin and tygecycline minimum inhibitory concentrations (MICs) were
determined by broth microdilution method and agar dilution method was performed
to determine the fosfomycin susceptibility. Antimicrobial susceptibilities were
interpreted using the CLSI breakpoints, except for colistin and tigecycline where
EUCAST and U.S. Food and Drug Administration (FDA) breakpoints were used,

respectively [13].



2.2 Molecular detection of antimicrobial resistance genes

The presence of the most prevalent carbapenemase genes (blakpc, blaviv, blajve,
blanpom and blaoxa-as-like) was investigated by multiplex-PCR using specific primers
[14]. Plasmidic mcr-1 and mcr-2, and fosA3, fosA4 and fosC2 were screened by PCR
In those isolates which displayed resistance to colistin and fosfomycin, respectively
[15, 16]. Colistin resistance mediated by mgrB inactivation was studied according to
Cannatelli et al [17]. Complete blaxpc Was amplified as previously described [18]. All
amplicons were sequenced at external facilities (Macrogen Inc., Seoul, Korea) and
analyzed using the BLAST program at NCBI (http://www.ncbi.nlm.nih.gov/BLAST).
2.3 Molecular typing of K. pneumoniae isolates harboring blaxec

Clonal relationship was analyzed, for the 76 isolates, by PFGE after digestion of
genomic DNA with Xbal and interpreted according to van Belkum et al. [19, 20].
MLST analysis was performed in representative isolates of each different pulsotype.
STs were assigned amplifying and sequencing the following 7 housekeeping genes:
gapA, infB, mdh, pgi, phoE, rpoB, tonB in accordance with

http://bigsdb.web.pasteur.fr/klebsiella/.

2.4 Analysis of genetic platforms carrying blakpc-2

Natural plasmids were extracted using the Kado & Liu extraction method [21]. The
genetic context of blaxpc was studied by a PCR mapping approach in order to detect
the Tn4401 structure and blakpc-bearing non- Tn4401 elements, as previously

described [11, 12].
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3. Results
Clinical features of KPC-K. pneumoniae isolates and main demographic data are
shown in table 1. The incidence rate of KPC-K. pneumoniae was about 7.3 per 1000
discharges, in these hospitals. Most of the 76 isolates were recovered from urine and
blood samples. Patients age ranged from 20 to 94 years (median age was 72 and 70
for females and males, respectively), and the male to female ratio was 1.76. Although
all patients presented underlying conditions, cancer and urinary tract diseases were
the most common primary cause; 43.5 % of them were hospitalized in intensive care
units and 87 % had received previous antibiotic treatment (Table 1).
High resistance rates were detected for -lactams, gentamycin, quinolones and
trimethoprim-sulfamethoxazole (TMS) (Figure 1). All isolates were resistant to
ampicillin, ampicillin-sulbactam, ceftazidime, ceftriaxone, 8/76 were intermediate
and 68/76 were resistant to imipenem, while 4/76 and 72/76 isolates were
intermediate and resistant to meropenem, respectively. blakpc., carbapenemase gene
was detected in 75 isolates while blakpc.s was harbored in the remaining. Fifteen % of
the isolates (11/76) were resistant to colistin while 18% (14/76) were resistant to
fosfomycin. The plasmidic resistance genes for colistin and fosfomycin were not
detected. Alterations in mgrB locus were identified in 7/11 colistin resistant isolates:
4 displayed AmgrB and 3 exhibit mutations which were not previously described.
Two isolates presented g85t mutation (D29Y), and the remaining presented g59a,
rendering a premature stop (Table 2).
The PFGE-Xbal analysis showed the presence of 18 different pulsotypes which were

related to different STs, corresponding to: ST25 (n:32), ST258 (n:20), ST11 (n:8),



ST392 (n:8), ST307 (n:2), ST13 (n:1), ST101 (n:1), ST15 (n:1) and ST551 (n:1).
Those isolates which belonged to ST258, ST307, ST101 and 4/8 ST11 presented the
complete Tn4401 while those isolates which corresponded to ST25, ST392, ST13,
ST15, ST551 and 1/8 ST11 presented 1SKpn8 upstream blaxpc, as part of Tn3 (Tn3-
ISKpn8), and ISKpn6 downstream (Figure 2). Presence of Ablargy upstream to blakpc

was not detected in any isolate.

4. Discussion
Even if previous studies performed in Argentina showed that KPC-K. pneumoniae
dissemination corresponded to the propagation of a unique clone, ST258 [6, 7], today
CC258 accounted for only 37% of the isolates (ST258 (26 %), ST11 (11%)). New
lineages of KPC-K. pneumoniae were detected, and among them, a high proportion of
isolates (42%) belonged to the emerging ST25, a virulent and hypermucoviscous
clone which presents the capsular serotype K2. Interestingly, almost all ST25 isolates
displayed susceptibility to amikacin. Reports on this ST from clinical samples are
scarce; in China, Yao et al reported 1 clinical isolate of K. pneumoniae ST25
recovered from a tracheal secretion, but this one was susceptible to carbapenems
[10]. Also carbapenem susceptible K. pneumoniae ST25 has been described as cause
of septicemia in neonate pigs, in England and Australia, being responsible for a total
of 19 outbreaks in 16 piggeries and 2 outbreaks in 2 pig farms, respectively [22]. One
NDM-1 producing K. pneumoniae ST25 isolate was recovered in Serbia in 2011 and
5 KPC-2 producing K. pneumoniae ST25 isolates, causing invasive human infections,

were only previously described in Ecuador, in 2016 [23, 24].



Furthermore, 10.5 % of the isolates corresponded to ST392, a lineage related to the
dissemination of OXA-48 in Europe. Even though the emergence and spread of KPC-
2-K. pneumoniae ST392 was described in 2013, in China, this strain has been
sporadically reported [25]. More recently, in 2017, KPC-3-K. pneumoniae ST392 was
reported in Italy [26].

The remaining isolates were distributed in a diversity of lineages as ST13, ST15,
ST101, ST551 and ST307. Singularly KPC-K. pneumoniae ST307 is recognized as a
high risk clone which is being increasingly documented in several countries and is
considered a candidate to become the worldwide epidemic clone [27-31]. Compared
with the low virulent ST258, capsulated ST307 isolates show higher resistance to
complement-mediated killing. Even more, ST307 clone harbors a cluster for
glycogen synthesis which could provide an advantage allowing long term survival
and growth in environments outside the host [31]. This high-risk clone has not been
previously recognized in Argentina. The 2 isolates which belonged to this ST were
recovered from different hospitals in 2017 and presented different non p-lactam
susceptibility profiles. One of them presented blakpc.-2, and was susceptible to colistin
and resistant to TMS. The other one harbored blakpc-3, and was resistant to colistin
and susceptible to TMS. This blakpc allele has not been previously described in
Argentina, it is worth highlighting that mutations in blakpc-3 can conduce to KPC-3
variants with significantly reduce ceftazidime-avibactam susceptibility [32].

Two main blakpc genetic platforms were identified. Except for ST11, each context
could be associated with a particular ST. In accordance with the literature, the well-

established Tn4401 was identified in those lineages recognized as epidemics (ST258



and ST307), while Tn3-1SKpn8 was detected in those STs not usually related to
blakpc, as ST25 and ST392 [4].

The colistin plasmid encoded mechanisms do not seem to have an epidemiological
impact in K. pneumoniae. Although in this study, mutations in mgrB locus were
detected in many of the colistin resistant isolates, changes in other loci involved in
upregulation of the Pmr system, which is responsible for modification of the

lipopolysaccharide polymyxin target, could be also present [17].



5. Conclusions
This study describes the changing epidemiology of KPC-K. pneumoniae lineages in
clinical settings. The almost absolute prevalence of ST258 in our region is being
replaced by the dissemination of more virulent lineages such as ST25 and ST11, and
the worrisome emergence of the high-risk clone ST307. Even more, we report for the
first time in Argentina, the detection of ST307- blakpc-3-K. pneumoniae. The
dichotomy between carbapenem resistant K. pneumoniae and hypervirulent K.
pneumoniae has been blurred by the emergence of carbapenem resistant-
hypervirulent clones; their dissemination may mark an evolutionary step toward their

establishment as major nosocomial pathogens.

Declarations

Funding: This work was supported by UBACyT to M. Radice and G. Gutkind
(20020170100473BA and 20020150100174B, respectively); PICT to G. Gutkind and
D. Cejas (2015-1925, and 2015-2844, respectively).

Ethical Approval: Not required

Competing Interests: None

Acknowledgments

We thank Biog. Maria Valeria Yernazian for her assistance in microbiological

procedures and to Vet. Camilo Rivera for his assistance in molecular techniques.



References

[1] Bialek-Davenet S, Criscuolo A, Ailloud F, Passet V, Jones L, Delannoy-Vieillard
AS, et al. Genomic definition of hypervirulent and multidrug-resistant Klebsiella
pneumoniae clonal groups. Emerg Infect Dis. 2014;20:1812-20.

[2] Bowers JR, Kitchel B, Driebe EM, MacCannell DR, Roe C, Lemmer D, et al.
Genomic Analysis of the Emergence and Rapid Global Dissemination of the Clonal
Group 258 Klebsiella pneumoniae Pandemic. PLoS One. 2015;10:e0133727.

[3] Pitout JD, Nordmann P, Poirel L. Carbapenemase-Producing Klebsiella
pneumoniae, a Key Pathogen Set for Global Nosocomial Dominance. Antimicrob
Agents Chemother. 2015;59:5873-84.

[4] Chen L, Mathema B, Chavda KD, DeLeo FR, Bonomo RA, Kreiswirth BN.
Carbapenemase-producing Klebsiella pneumoniae: molecular and genetic decoding.
Trends Microbiol. 2014;22:686-96.

[5] Chen L, Mathema B, Pitout JD, DeLeo FR, Kreiswirth BN. Epidemic Klebsiella
pneumoniae ST258 is a hybrid strain. MBio. 2014;5:e01355-14.

[6] Cejas D, Fernandez Canigia L, Nastro M, Rodriguez C, Tanco A, Rodriguez H, et
al. Hyperendemic clone of KPC producing Klebsiellapneumoniae ST 258 in Buenos
Aires hospitals. Infect Genet Evol. 2012;12:499-501.

[7] Gomez SA, Pasteran FG, Faccone D, Tijet N, Rapoport M, Lucero C, et al. Clonal
dissemination of Klebsiella pneumoniae ST258 harbouring KPC-2 in Argentina. Clin
Microbiol Infect. 2011;17:1520-4.

[8] Tzouvelekis LS, Miriagou V, Kotsakis SD, Spyridopoulou K, Athanasiou E,
Karagouni E, et al. KPC-producing, multidrug-resistant Klebsiella pneumoniae
sequence type 258 as a typical opportunistic pathogen. Antimicrob Agents
Chemother. 2013;57:5144-6.

[9] Krapp F, Morris AR, Ozer EA, Hauser AR. Virulence Characteristics of
Carbapenem-Resistant Klebsiella pneumoniae Strains from Patients with Necrotizing
Skin and Soft Tissue Infections. Sci Rep. 2017;7:13533.

[10] Yao B, Xiao X, Wang F, Zhou L, Zhang X, Zhang J. Clinical and molecular
characteristics of multi-clone carbapenem-resistant hypervirulent
(hypermucoviscous) Klebsiella pneumoniae isolates in a tertiary hospital in Beijing,
China. Int J Infect Dis. 2015;37:107-12.

[11] Naas T, Cuzon G, Villegas MV, Lartigue MF, Quinn JP, Nordmann P. Genetic
structures at the origin of acquisition of the beta-lactamase bla KPC gene. Antimicrob
Agents Chemother. 2008;52:1257-63.

[12] Shen P, Wei Z, Jiang Y, Du X, Ji S, Yu Y, et al. Novel genetic environment of the
carbapenem-hydrolyzing beta-lactamase KPC-2 among Enterobacteriaceae in China.
Antimicrob Agents Chemother. 2009;53:4333-8.

[13] CLSI. Performance standards for antimicrobial susceptibility testing; nineteenth
informational supplement M100-S28. 28 ed. Wayne, PA, USA: Clinical and
Laboratory Standards Institute; 2018.

[14] Poirel L, Walsh TR, Cuvillier V, Nordmann P. Multiplex PCR for detection of
acquired carbapenemase genes. Diagn Microbiol Infect Dis. 2011;70:119-23.



[15] Liu Y'Y, Wang Y, Walsh TR, Yi LX, Zhang R, Spencer J, et al. Emergence of
plasmid-mediated colistin resistance mechanism MCR-1 in animals and human
beings in China: a microbiological and molecular biological study. Lancet Infect Dis.
2016;16:161-8.

[16] Nakamura G, Wachino J, Sato N, Kimura K, Yamada K, Jin W, et al. Practical
agar-based disk potentiation test for detection of fosfomycin-nonsusceptible
Escherichia coli clinical isolates producing glutathione S-transferases. J Clin
Microbiol. 2014;52:3175-9.

[17] Cannatelli A, Giani T, D'Andrea MM, Di Pilato V, Arena F, Conte V, et al. MgrB
Inactivation is a common mechanism of colistin resistance in KPC-producing
Klebsiella pneumoniae of clinical origin. Antimicrob Agents Chemother.
2014;58:5696-703.

[18] Bradford PA, Bratu S, Urban C, Visalli M, Mariano N, Landman D, et al.
Emergence of carbapenem-resistant Klebsiella species possessing the class A
carbapenem-hydrolyzing KPC-2 and inhibitor-resistant TEM-30 beta-lactamases in
New York City. Clin Infect Dis. 2004;39:55-60.

[19] Miranda G, Kelly C, Solorzano F, Leanos B, Coria R, Patterson JE. Use of
pulsed-field gel electrophoresis typing to study an outbreak of infection due to
Serratia marcescens in a neonatal intensive care unit. J Clin Microbiol. 1996;34:3138-
41.

[20] van Belkum A, Tassios PT, Dijkshoorn L, Haeggman S, Cookson B, Fry NK, et
al. Guidelines for the validation and application of typing methods for use in bacterial
epidemiology. Clin Microbiol Infect. 2007;13 Suppl 3:1-46.

[21] Kado C, Liu ST. Rapid procedure for detection and isolation of large and small
plasmids. J Bacteriol. 1981;145:1365-73.

[22] Bowring BG, Fahy VA, Morris A, Collins AM. An unusual culprit: Klebsiella
pneumoniae causing septicaemia outbreaks in neonatal pigs? Vet Microbiol.
2017;203:267-70.

[23] Poirel L, Dortet L, Bernabeu S, Nordmann P. Genetic features of blaNDM-1-
positive Enterobacteriaceae. Antimicrob Agents Chemother. 2011;55:5403-7.

[24] Tamayo Trujillo R, Satan C, Villavicencio F, Reyes J, Cardenas P, Villacis J, et
al. Secuencias tipo de Klebsiella pneumoniae-KPC aisladas de muestras invasivas en
Hospitales del Ecuador. . International Congress Ecology and Evolution of Global
Communicable Diseases Quito, Ecuador. 2016.

[25] Yang J, Ye L, Guo L, Zhao Q, Chen R, Luo Y, et al. A nosocomial outbreak of
KPC-2-producing Klebsiella pneumoniae in a Chinese hospital: dissemination of
ST11 and emergence of ST37, ST392 and ST395. Clin Microbiol Infect.
2013;19:E509-15.

[26] Esposito EP, Cervoni M, Bernardo M, Crivaro V, Cuccurullo S, Imperi F, et al.
Molecular Epidemiology and Virulence Profiles of Colistin-Resistant Klebsiella
pneumoniae Blood Isolates From the Hospital Agency "Ospedale dei Colli," Naples,
Italy. Front Microbiol. 2018;9:1463.

[27] Castanheira M, Farrell SE, Wanger A, Rolston KV, Jones RN, Mendes RE.
Rapid expansion of KPC-2-producing Klebsiella pneumoniae isolates in two Texas



hospitals due to clonal spread of ST258 and ST307 lineages. Microb Drug
Resist.19:295-7.

[28] Geraci DM, Bonura C, Giuffre M, Saporito L, Graziano G, Aleo A, et al. Is the
monoclonal spread of the ST258, KPC-3-producing clone being replaced in southern
Italy by the dissemination of multiple clones of carbapenem-nonsusceptible, KPC-3-
producing Klebsiella pneumoniae? Clin Microbiol Infect. 2015;21:e15-7.

[29] Kim JO, Song SA, Yoon EJ, Shin JH, Lee H, Jeong SH, et al. Outbreak of KPC-
2-producing Enterobacteriaceae caused by clonal dissemination of Klebsiella
pneumoniae ST307 carrying an IncX3-type plasmid harboring a truncated Tn4401a.
Diagn Microbiol Infect Dis. 2016;87:343-8.

[30] Ocampo AM, Chen L, Cienfuegos AV, Roncancio G, Chavda KD, Kreiswirth
BN, et al. A Two-Year Surveillance in Five Colombian Tertiary Care Hospitals
Reveals High Frequency of Non-CG258 Clones of Carbapenem-Resistant Klebsiella
pneumoniae with Distinct Clinical Characteristics. Antimicrob Agents Chemother.
2015;60:332-42.

[31] Villa L, Feudi C, Fortini D, Brisse S, Passet V, Bonura C, et al. Diversity,
virulence, and antimicrobial resistance of the KPC-producing Klebsiella pneumoniae
ST307 clone. Microb Genom. 2017;3:e000110.

[32] Haidar G, Clancy CJ, Shields RK, Hao B, Cheng S, Nguyen MH. Mutations in
blakPC-3 That Confer Ceftazidime-Avibactam Resistance Encode Novel KPC-3
Variants That Function as Extended-Spectrum beta-Lactamases. Antimicrob Agents
Chemother. 2017;61:e02534-16.



Figure 1: Accompanying resistance in KPC producing K. pneumoniae isolates.
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Legend figure 1: In each column, resistant isolates are shown in black and susceptible ones in grey. ND: ST not determined. CIP:
ciprofloxacin, LEV: levofloxacin, GEN: gentamycin, AKN: amikacin, TMS: timethoprim-sulfamethoxazole, FOS: fosfomycin,

TIG: tigecycline, COL.: colistin.
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Figure 2: Genetic contexts of blakec
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Table 1: Sites of isolation of KPC- K. pneumoniae isolates and clinical features of

patients
Total number of isolates: 76 n
Isolation Sites Urine 31
Blood 20
Lower Respiratory Tract |8
Rectal swab 8
Skin and soft tissue 3
Abdominal 3
Cerebrospinal 2
Stool 1
Total number of inpatients: 69 n
Underlying diseases ? Gastrointestinal 3
Oncology 15
Cardiovascular 11
Kidney transplant 11
Lung 8
Urinary Tract 15
Traumatism 3
Diabetes 4
Other 6
Wards Intensive care unit 30
Medical wards 39
Prior use of antibiotics Yes 60
No 9
Female (n)/Age median (range) | 25/72 (40 -94)
Male 44/70 (20-93)

2 some patients presented more than one underlying disease



Table 2: Molecular characterization of KPC producing K pneumoniae isolates

Colistin resistance

ST PFGE | Total No. of blakpc genetic :
_ blakec No. of resistant
(%) Type | isolates context _ mgrB status
isolates

258

A 20 blakpc-2 Tn4401 2 AmgrB locus (n:2)
(26%)
- g85t (D29Y) (n:2)

B 32 blakpc-2 Tn3-1SKpn8 6 WT (n:3)
(42%)

AmgrB locus (n:1)
Cq 1
Tn4401,
11 C, 1 AmgrB locus (n:1)
blaKpc-z Tn3-ISKpn8
(10.5%) | Cs 1 2 WT (n:1)
and unknown

Cs 4

Cs 1

D, 5
392 D, 1

blakpc-2 Tn3-1SKpn8 0 -

(10.5%) | Ds 1

D, 1
307 E 2 blakpc-2 Tn4401 1 g59a (nonsense,




(2.6%) blakpc-s premature
termination) (n:1)

13

F 1 blaKpc-z Tn3—ISKpn8 0 -
(1.3 %)
15

G 1 b|aKpc-2 Tn3—ISKpn8 0 -
(1.3%)
101

H 1 b|aKpc-2 Tn4401 0 -
(1.3%)
551

| 1 blaKpc-z Tn3-ISKpn8 0 -
(1.3%)
ND J 1 Tn3-1SKpn8

blakec-2 0 -

(2.6%) |K 1 Tn4401

WT: Wild type; ND: Not determined




