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Objectives: To describe at genomic level nine carbapenemase-producing Klebsiella pneumoniae ST307 (Kp- 

ST307) clinical isolates recovered in Buenos Aires during 2017 to 2021, investigating their resistome, vir- 

ulome, and phylogeny. 

Methods: Antimicrobial susceptibility was determined according to Clinical and Laboratory Standards In- 

titute (CLSI). Genomic DNA was sequenced by Illumina MiSeq and analysed using SPAdes, PROKKA, and 

Kleborate. Phylogeny of 355 randomly selected Kp-ST307 genomes and those from nine local isolates was 

inferred by a maximum-likelihood approach. The tree was visualized using Microreact. 

Results: Besides resistance to ß-lactams and fluoroquinolones, six out of nine Kp-ST307 were 

also resistant to ceftazidime/avibactam (CZA). This difficult-to-treat resvistance phenotype was me- 

diated by blaSHV-28 and GyrA - 83I /P arC - 80I mutations in addition to carbapenemase coding genes. 

Among CZA susceptible isolates, two of them harboured blaKPC-3 while the other harboured 

blaKPC-2 + blaCTX-M-15. Regarding CZA-resistant isolates, three harboured blaKPC-3 + blaNDM-1 + blaCMY-6 , two car- 

ried blaKPC-2 + blaNDM-5 + blaCTX-M-15 , and blaNDM-5 + blaCTX-M-15 were detected in the remaining isolate. Fur- 

thermore, five colistin-resistant isolates presented a nonsense mutation in mgrB. 

Global Kp-ST307 isolates were distributed in two deep-branching lineages while local isolates were set 

in the main clade of the phylogenetic tree. The five isolates from the same hospital, harbouring blaKPC-3 

or blaKPC-3 + blaNDM-1 + blaCMY-6 , clustered in a monophyletic subclade with Italian isolates. Also, an iso- 

late harbouring blaKPC-2 + blaNDM-5 + blaCTX-M-15 recovered in another hospital was closed to this group. The 

remaining local Kp-ST307 were grouped in other subclades containing isolates of diverse geographical 

origin. 

Conclusion: The inferred resistome was consistent with the resistant phenotype. Phylogeny suggested 

multiple introduction events in our region and a single major introduction in one hospital followed by 

local spread. 

© 2024 The Authors. Published by Elsevier Ltd on behalf of International Society for Antimicrobial 

Chemotherapy. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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. Introduction 

Klebsiella pneumoniae high-risk clonal lineages are already es- 

ablished in hospital settings and are a major cause of hospital- 

cquired infections; K. pneumoniae ST307 presents a great apti- 

ude to adapt and persist in hospital environments. Furthermore, 
ty for Antimicrobial Chemotherapy. This is an open access article under the CC 
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. pneumoniae ST307 constitutes a difficult to treat resistant 

DTR) pathogen and often carries transferable markers (e.g. blaKPC, 

laNDM 

, blaOXA-48 , paired or not with blaCTX-M-15 ) conferring resis- 

ance to carbapenems and novel β-lactam/ β-lactam inhibitor com- 

inations (e.g. ceftazidime/avibactam). This lineage was first recog- 

ized in the Netherlands in 2008 and Iran in 2009, followed by a 

eriod of sporadic reports from Europe, Asia, Africa, and the Amer- 

cas [1] . In Argentina, it was first described in two clinical isolates 

ecovered in two different hospitals (HA and HB) in 2017, produc- 

ng KPC-2 and KPC-3, respectively [2] . Later, the clonal dissem- 

nation of K. pneumoniae ST307 isolates co-producing KPC-3 and 

DM-1 was noticed during November 2018 to February 2019 in a 

ingle hospital [3] . 

The aim of this study was to describe, at genomic level, K. 

neumoniae ST307 isolates recovered in hospitals of the Buenos 

ires Metropolitan Area from 2017 to 2021, investigating their re- 

istomes, virulomes, and phylogenies; to date, no genomic reports 

f this high-risk clone are available in literature from Argentina. 

Nine carbapenemase-producing K. pneumoniae ST307 isolates 

ecovered in four hospitals (HA, HB, HC, and HD) were included. 

p2 and Kp14 isolates were recovered in 2017 in HA and HB, 

espectively [ 2 , 3 ]. Later, M24, M25, M34, and M143 were iso-

ated in HB from 2018 to 2020. M40 isolate was recovered in 

C in 2019, and SF35 and SF39 were isolated in HD in 2021. 

ntimicrobial susceptibility was determined by automated sys- 

ems (BD Phoenix), except for ceftazidime/avibactam and colistin, 

here disk diffusion and microdilution tests were used, in accor- 

ance with clinical and laboratory standards intitute (CLSI) guide- 

ines ( https://clsi.org/all- free- resources/). All isolates could be 

onsidered as DTR pathogens, being resistant to all ß-lactams 

nd fluoroquinolones. Six of them were also resistant to cef- 

azidime/avibactam. Five isolates were colistin resistant but sus- 

eptible to trimethoprim/sulfamethoxazole (TMS) (Supplementary 

aterials). 

Genomic DNA was extracted from overnight cultures using ADN 

uriPrep-B Kit (InbioHigway). Whole-genome sequencing (WGS) 

as performed using Illumina MiSeq with 2 × 151 bp paired- 

nd approach, assembled using SPAdes, annotated using PROKKA, 
ig. 1. Maximum likelihood phylogenetic tree of Klebsiella pneumoniae ST307. (A) tree 

ifferent genomes belong to. Genomes from the Americas are shown in purple, but amo

n green, genomes from Asia in yellow, genomes from Europe in gray, and those from Au

hat contained the Argentinian isolates. HA, HB, HC, and HD: Hospital A, B, C and D, resp

his tree and the metadata can be viewed in https://microreact.org/project/mcdyayxjttcgp

177
nd analysed using Kleborate ( https://github.com/klebgenomics/ 

leborate ). All nine isolates carried an identical capsular locus 

 KL102, wzi 173, O-locus O1/O2v2 [O-type: O2 ]). Apart from a 

ersiniabactin-encoding locus ( ybt9 ) detected in a single isolate 

SF39), no additional acquired virulence factors could be detected 

sing Kleborate. 

The nine isolates presented the chromosomally encoded ex- 

ended spectrum blaSHV-28 and mutations in GyrA-83I/ParC-80I as- 

ociated with fluoroquinolone resistance. Three isolates (Kp2, SF35, 

nd SF39) harboured blaKPC-2 + blaCTX-M-15 ; among them, SF35 

nd SF39 also carried blaNDM-5 . The latter was found in M40 

n addition to blaCTX-M-15 . blaKPC-3 was detected in five isolates 

Kp14, M24, M25, M34, and M143); three of them co-harboured 

laNDM-1 + blaCMY-6 ( Fig. 1 ). The five colistin-resistant isolates (posi- 

ive for blaKPC-3 ) presented a nonsense mutation leading to a pre- 

ature termination codon in mgrB (g59a). drfA was detected in 

hose TMS-resistant isolates. Different acquired aminoglycosides 

esistance markers were observed among K. pneumoniae ST307 

enomes, including the novel rmtB and rmtC (Supplementary Ma- 

erials). 

To investigate the phylogeny of the local isolates, 1855 K. pneu- 

oniae ST307 public genomes were inspected in Pathogenwatch 

 https://pathogen.watch/ ). Of them, 355 genomes were randomly 

elected representing the different countries. The short reads were 

ownloaded from the National Center for Biotechnology Informa- 

ion (NCBI) database, and mapped against the ST307 reference 

enome (ARGID_32304; Acc. No: GCA_922826555.1); recombina- 

ion sites were removed using Gubbins [4] . Then, a maximum- 

ikelihood phylogenetic tree, including all 364 genomes, was in- 

erred using IQ-TREE following the TVM + F + ASC evolution model 

ith 10 0 0 random bootstrap replicates. The phylogenetic tree 

as visualized with metadata using Microreact ( https://microreact. 

rg/ ). 

K . pneumoniae ST307 genomes were distributed in two deep- 

ranching lineages in accordance with previous reports [5] ( Fig. 1 ). 

ne of them included 63 genomes (clade A) and the other one 

01 (clade B); except for the isolates from Japan and Malta, no 

eographical clustering was detected. Local isolates belonged to 
containing the worldwide 364 genomes; the colors indicate the continents that 

ng them Argentinian genomes are marked in red. Genomes from Africa are shown 

stralia, in blue. B, C, and D showed the different subclades from the main clade B 

ectively. 

sttahxmaf . 

https://clsi.org/all-
https://github.com/klebgenomics/Kleborate
https://pathogen.watch/
https://microreact.org/
https://microreact.org/project/mcdyayxjttcgpsttahxmaf


F. González-Espinosa, V. Di Pilato, F. Magariños et al. Journal of Global Antimicrobial Resistance 37 (2024) 176–178

c

a

c

B

l

o

h

a

i

l

t

a

i

s

b

i

2

o

e

r

t

n

p

s

F

G

t

(

C

E

s

f

t

A

t

S

f

R

[  

[

[

[  

[  
lade B, but they grouped in different subclades. Kp2 belonged to 

 subclade which contained geographically distributed isolates re- 

overed from 2010 to 2018, mainly harbouring blaCTX-M-15 (26/31). 

esides Kp2, six isolates recovered in Colombia (n = 4), Nether- 

ands (n = 1), and Singapore (n = 1) co-harboured blaKPC-2 . An- 

ther subclade contained the isolates recovered in HB (n = 5) 

arbouring blaKPC-3 or blaKPC-3 + blaNDM-1 + blaCMY-6 . They formed 

 monophyletic cluster suggestive of a single major introduction 

n this hospital followed by local spread. This cluster was re- 

ated to 10 isolates recovered in Italy from 2013 to 2019, al- 

hough they carried blaCTX-M-15 and 7/10 co-harboured blaKPC-2 , 

nd only one co-harboured blaKPC-3 . In addition, SF39 recovered 

n HD, harbouring blaKPC-2 + blaNDM-5 + blaCTX-M-15 , belonged to same 

ubclade. In turn, the blaNDM-5 + blaCTX-M-15 -harbouring M40 and 

laKPC-2 + blaNDM-5 + blaCTX-M-15 - harbouring SF35 clustered together 

n the same subclade which contained isolates recovered from 

018 to 2021 from diverse geographical regions. 

In conclusion, here we carried out the first genomic description 

f carbapenemase-producing K. pneumoniae ST307 isolates recov- 

red in Argentina. The inferred resistome was consistent with their 

esistant phenotype, constituting them as DTR pathogens. Even if 

hey grouped within the main phylogenetic lineage of K. pneumo- 

iae ST307, they clustered in different branches, suggesting multi- 

le introductions of this lineage in our region. 

Sequences were deposited in Genbank under BioProject acces- 

ion number PRJNA623051 and PRJNA1039806. 
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