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Draft genome sequence of a clinical strain of Kluyvera
sichuanensis isolated from human biliary drainage fluid
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ABSTRACT The genus Kluyvera (Enterobacteriaceae) comprises gram-negative, motile,
non-spore-forming rods. Kluyvera sichuanensis strain 142937 was isolated in this study
from biliary drainage fluid. The draft genome sequence of this clinical strain was
determined to be approximately 5.09 million bases in length and harbors the resistance
genes blacty-m, fosA, and tet(34).
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luyvera (Enterobacteriaceae) comprises five validly published species: Kluyvera

ascorbata, Kluyvera cryocrescens, Kluyvera georgiana, Kluyvera intermedia, and
Kluyvera sichuanensis (1-4). Kluyvera sichuanensis was identified in 2020 (1). Due to the
scarcity of data about K. sichuanensis, particularly of clinical origin, we report the genome
sequence of a strain isolated from a patient with biliary tract disease.

Strain 142937 was recovered from biliary drainage of a choledocholithiasis patient
as part of routine care for the suspected biliary tract infection at our hospital in 2025.
The sample was inoculated onto blood agar and cultured aerobically at 37°C for 24
h. A single colony was cultured in LB broth at 37°C for 18 h with aeration. DNA was
extracted using the QlAamp DNA Blood Mini Kit (Qiagen, Hilden, Germany). A library
was prepared with NEBNext Ultra Il Kit (New England Biolabs, Ipswich, MA, USA), and
150 bp paired-end sequencing was performed on Illumina NovaSeq 6000 (lllumina,
San Diego, CA, USA). Reads were trimmed by 10 bp from both ends using Cutadapt
v5.2 (5). Adapter removal and quality filtering used BBMap v39.33 (https://jgi.doe.gov/
data-and-tools/software-tools/bbtools), with a minimum quality of Q15 and length of 50
bp. Processed reads were assembled using SPAdes v4.2.0 (6). The genome assembly was
deposited in NCBI and annotated with PGAP.

Species identification was confirmed by average nucleotide identity (ANI) using
FastANI v1.34 (7). Plasmid replicons and resistance genes were identified using Plas-
midFinder (https://genomicepidemiology.org) and ABRicate v1.0.1 (ResFinder database),
respectively. Sequencing generated 8,903,790 reads (261X coverage), assembled into a
5,099,039 bp draft genome (46 contigs, N50 = 468,759 bp, 55% GC). Plasmid replicon
IncFIA was identified. Strain 142937 is K. sichuanensis, with 97.39% ANI to GDMCC1.1872"
(GenBank accession number: JABBJFOO0000000). Strain 142937 had three antibiotic
resistance genes: blactx-m, fosA, and tet(34). Notably, the blactx.m gene (8), intrinsic
to Kluyvera, showed 91.03% amino acid identity to CTX-M-283. In vitro susceptibility
testing was performed with the Vitek Il system (bioMérieux, Marcy-I'Etoile, France)
as per the manufacturer’s instructions. Results were interpreted per 2025 Clinical
and Laboratory Standards Institute guidelines (9). Strain 142937 showed resistance
to piperacillin, cefazolin, and cefuroxime, but was susceptible to amoxicillin/clavula-
nate, ticarcillin/clavulanate, ampicillin/sulbactam, piperacillin/tazobactam, ceftriaxone,
cefepime, cefotaxime, ceftazidime, cefpodoxime, ertapenem, imipenem, meropenem,
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FIG 1 Phylogenomic tree of K. sichuanensis. Strain 142937 is labeled in red. Tree inferred from concatenated SNP alignments by IQ-Tree v2.4.0 under GTR model

with gamma distribution and 1,000 bootstraps.

doripenem, amikacin, tobramycin, gentamicin, ciprofloxacin, levofloxacin, moxifloxacin,
doxycycline, minocycline, tigecycline, and trimethoprim-sulfamethoxazole.

To explore clonal relationships between strain 142937 and other K. sichuanensis,
we retrieved all available genomes from NCBI (n = 19, accessed on 11 November
2025). Using Snippy v4.6.0 (https://github.com/tseemann/snippy), we aligned them to
the complete chromosome of K. sichuanensis strain Ihn-g4 (CP162271). We then built a
phylogenomic tree from concatenated single-nucleotide polymorphism alignments with
IQ-Tree v2.4.0 (10), using GTR model with gamma distribution and 1,000 bootstraps.
Software used default parameters. Phylogenetic analysis showed that strain 142937
clustered with three other K. sichuanensis: tcs_021617_01 (USA), 6722211 (Israel), and
13608 (USA). Notably, it differs from its closest relative (tcs_021617_01, SRR12761553)
by 60,480 SNPs (Fig. 1), indicating significant divergence from other genome-available K.
sichuanensis strains.

ACKNOWLEDGMENTS

The work was supported by grants from the National Key Research and Development
Program of China (grant numbers 2024YFE0106200 and 2023YFC2308800).

AUTHOR AFFILIATIONS

'Laboratory of Pathogen Research, West China Hospital, Sichuan University, Chengdu,
China

“Division of Infectious Diseases, State Key Laboratory of Biotherapy, Chengdu, China
*Center of Infectious Diseases, West China Hospital, Sichuan University, Chengdu, China

AUTHOR ORCIDs

Yu Feng & http://orcid.org/0000-0002-5654-4256
Zhiyong Zong  http://orcid.org/0000-0002-7675-260X

May 2026 Volume 15 Issue 5

10.1128/mra.01513-25 2


https://github.com/tseemann/snippy
https://www.ncbi.nlm.nih.gov/nuccore/CP162271
https://www.ncbi.nlm.nih.gov/sra/SRR12761553
http://orcid.org/0000-0002-5654-4256
http://orcid.org/0000-0002-7675-260X
https://doi.org/10.1128/mra.01513-25

Announcement Microbiology Resource Announcements
FUNDING

Funder Grant(s) Author(s)

National Key Research and Development  2024YFE0106200, Zhiyong Zong

Program of China 2023YFC2308800

AUTHOR CONTRIBUTIONS

Lina Liu, Conceptualization, Writing — original draft | Yu Feng, Investigation | Hon-
gxia Wen, Formal analysis, Investigation | Zhiyong Zong, Conceptualization, Funding
acquisition, Writing — review and editing

DATA AVAILABILITY

The whole-genome sequence of 142937 was deposited in GenBank under the acces-
sion number JBTAOX000000000 and BioSample accession number SAMN53055789. The
Illumina sequence reads were deposited in the Sequence Read Archive (SRA) database
under accession number SRR35926721.

ETHICS APPROVAL

This study was approved by the hospital’s ethics committee with informed consent being
waived.

REFERENCES

1.

May 2026 Volume 15

Liu L, Feng Y, Wei L, Qiao F, Zong Z. 2020. Precise species identification
and taxonomy update for the genus Kluyvera with reporting Kluyvera
sichuanensis sp. nov. Front Microbiol 11:579306. https://doi.org/10.3389/
fmicb.2020.579306

Pavan ME, Franco RJ, Rodriguez JM, Gadaleta P, Abbott SL, Janda JM,
Zorzopulos J. 2005. Phylogenetic relationships of the genus Kluyvera:
transfer of Enterobacter intermedius lzard et al. 1980 to the genus
Kluyvera as Kluyvera intermedia comb. nov. and reclassification of
Kluyvera cochleae as a later synonym of K. intermedia. Int J Syst Evol
Microbiol 55:437-442. https://doi.org/10.1099/ijs.0.63071-0

Farmer JJ 3rd, Fanning GR, Huntley-Carter GP, Holmes B, Hickman FW,
Richard C, Brenner DJ. 1981. Kluyvera, a new (redefined) genus in the
family Enterobacteriaceae: identification of Kluyvera ascorbata sp. nov.
and Kluyvera cryocrescens sp. nov. in clinical specimens. J Clin Microbiol
13:919-933. https://doi.org/10.1128/jcm.13.5.919-933.1981

Hans E, Muller HE, Brenner DJ, Fanning GR, Grimont PA, Kampfer P. 1996.
Emended description of Buttiauxella agrestis with recognition of six new
species of Buttiauxella and two new species of Kluyvera: Buttiauxella
ferragutiae sp. nov., Buttiauxella gaviniae sp. nov., Buttiauxella brennerae
sp. nov., Buttiauxella izardii sp. nov., Buttiauxella noackiae sp. nov.,
Buttiauxella warmboldiae sp. nov., Kluyvera cochleae sp. nov. and
Kluyvera georgiana sp. nov. Int J Syst Bacteriol 46:50-63. https://doi.org/1
0.1099/00207713-46-1-50

Martin M. 2011. Cutadapt removes adapter sequences from high-
throughput sequencing reads. EMBnet j 17:10. https://doi.org/10.14806/
€j.17.1.200

Issue 5

10.

Bankevich A, Nurk S, Antipov D, Gurevich AA, Dvorkin M, Kulikov AS,
Lesin VM, Nikolenko SI, Pham S, Prjibelski AD, Pyshkin AV, Sirotkin AV,
Vyahhi N, Tesler G, Alekseyev MA, Pevzner PA. 2012. SPAdes: a new
genome assembly algorithm and its applications to single-cell
sequencing. J Comput Biol 19:455-477. https://doi.org/10.1089/cmb.201
2.0021

Jain C, Rodriguez-R LM, Phillippy AM, Konstantinidis KT, Aluru S. 2018.
High throughput ANI analysis of 90K prokaryotic genomes reveals clear
species boundaries. Nat Commun 9:5114. https://doi.org/10.1038/54146
7-018-07641-9

Humeniuk C, Arlet G, Gautier V, Grimont P, Labia R, Philippon A. 2002.
Beta-lactamases of Kluyvera ascorbata, probable progenitors of some
plasmid-encoded CTX-M types. Antimicrob Agents Chemother 46:3045-
3049. https://doi.org/10.1128/AAC.46.9.3045-3049.2002

CLSI. 2025. Performance standards for antimicrobial susceptibility
testing; 35th informational supplement. Clinical and Laboratory
Standards Institute. Wayne, PA, USA

Minh BQ, Schmidt HA, Chernomor O, Schrempf D, Woodhams MD, von
Haeseler A, Lanfear R. 2020. IQ-TREE 2: new models and efficient
methods for phylogenetic inference in the genomic era. Mol Biol Evol
37:1530-1534. https://doi.org/10.1093/molbev/msaa015

10.1128/mra.01513-25 3


http://dx.doi.org/10.13039/501100012166
https://www.ncbi.nlm.nih.gov/nuccore/JBTAOX000000000.1/
https://www.ncbi.nlm.nih.gov/biosample/SAMN53055789/
https://www.ncbi.nlm.nih.gov/sra/SRR35926721
https://doi.org/10.3389/fmicb.2020.579306
https://doi.org/10.1099/ijs.0.63071-0
https://doi.org/10.1128/jcm.13.5.919-933.1981
https://doi.org/10.1099/00207713-46-1-50
https://doi.org/10.14806/ej.17.1.200
https://doi.org/10.1089/cmb.2012.0021
https://doi.org/10.1038/s41467-018-07641-9
https://doi.org/10.1128/AAC.46.9.3045-3049.2002
https://doi.org/10.1093/molbev/msaa015
https://doi.org/10.1128/mra.01513-25

	Draft genome sequence of a clinical strain of Kluyvera sichuanensis isolated from human biliary drainage fluid

