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Abstract

Objective: Bloodstream infections are a significant complication in cancer patients and play an important role in
morbidity and mortality, especially in immunocompromised populations. It is crucial that clinically derived bacterial
strains be molecularly documented to aid infection surveillance and future translational research in oncology practice.
Methods: This brief communication describes the identification and National Center for Biotechnology Information
(NCBI) GenBank registration of two bacterial strains isolated from bloodstream infections in oncology patients. Partial
16S ribosomal RNA gene sequencing was used for molecular identification. Results: One isolate was identified as
Escherichia coli strain OncoEval 1, and the second as Pseudomonas aeruginosa strain OncoEval 2. Validated and
quality-screened sequences of both were deposited in the GenBank database to provide public genomic references derived
from cancer-associated bloodstream infections. Conclusion: The registration of these strains broadens the molecular
resource base for pathogens isolated from oncology patients and drives continued studies in infection surveillance and
research in the setting of cancer care.
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Introduction

Bloodstream infections (BSIs) are one of the leading
causes of morbidity and mortality in patients with cancer,
especially those with chemotherapy, radiotherapy, or other
immunosuppressive treatments. Neutropenia, mucosal
barrier injury, and prolonged hospitalisation increase
susceptibility to invasive bacterial infections, which makes
BSIs a serious complication in oncology care [1, 2]. Thus,
early and proper diagnosis of the causative pathogen is
crucial for informing efficacious antimicrobial therapy and
enhancing the clinical management. Among the Gram-
negative pathogens, Escherichia coli and Pseudomonas
aeruginosa have consistently been listed as the top two

causes of BSIs in patients presenting with oncology. E. coli
is mainly recognized for gastrointestinal translocation and
healthcare-associated infections, whereas P. aeruginosa
is of the greatest concern owing to its intrinsic resistance
processes as well as accumulation of various antimicrobial
resistance characteristics [3, 4]. Infections from these
organisms are related with prolonged hospitalization,
higher health care costs, and excess mortality in cancer
patients [5]. Importantly, bloodstream isolates derived
from oncology patients represent a distinct clinical
and ecological subset compared with isolates from
general hospitalized populations. Cancer patients are
frequently exposed to repeated cycles of broad-spectrum
antimicrobials, central venous catheters, cytotoxic
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chemotherapy, and prolonged hospitalisation, all of which
create unique selective pressures that may shape pathogen
diversity and strain-level characteristics. Profound or
recurrent immunosuppression further alters host—pathogen
interactions, increasing the likelihood of invasive disease
and recurrent bloodstream infections. Therefore, molecular
documentation of isolates specifically originating from
oncology settings is particularly relevant for understanding
pathogen evolution and infection dynamics within this
vulnerable population. Molecular characterisation of
bacterial isolates is vital to understanding pathogen
diversity and infection surveillance. Clinically derived
bacterial strains can be sequenced, then publicly deposited,
which enables geographic and population comparison
of bacterial strains, as well as future research on the
mechanism of pathogenicity and antimicrobial resistance
[6]. Bacterial isolates derived exclusively from oncology
patients are however underrepresented in public genomic
databases, and especially in bloodstream infections in
general. This brief message summarizes the discovery
and registration by National Center for Biotechnology
Information (NCBI) GenBank of two new bacterial strains
isolated from bloodstream infections in oncology patients,
Escherichia coli strain OncoEval 1 and Pseudomonas
aeruginosa strain OncoEval 2. These sequences are
published in an accessible manner, thus providing
molecular evidences of clinically important pathogens
in cancer care and supporting current investigations on
infection surveillance and translational oncology.

Materials and Methods

Design and clinical isolates

This brief communication presents final reports on
laboratory work on the molecular identification and
public registration of two bacterial isolates recovered
from bloodstream infections in oncology patients. The
isolates were obtained from blood cultures taken from
hospitalised cancer patients during routine clinical care
in September 2024.

Bacterial identification and DNA sequencing

Initial bacterial identification was done according
to standard microbiological procedures. Molecular
confirmation was carried out by partial sequencing of the
16S ribosomal RNA (rRNA) gene, now widely accepted
for bacterial taxonomy. Genomic DNA was isolated from
pure bacterial cultures and 16S rRNA gene fragments were
amplified and sequenced by Sanger dideoxy sequencing
technology.

Quality control and validation of sequences

All generated sequences were screened for chimeras
before submission to the database to ensure the integrity
and reliability of our output sequences. Chimera

diagnostics and sequence quality assessment were carried
out using Geneious software (version 11.1) in accordance
with established validation protocol for 16S rRNA gene
analysis [7].

GenBank submission and accession numbers

Sequences that were validated were sent to the NCBI
GenBank database. The Escherichia coli isolate was
classified as strain OncoEval 1 with accession number
PQ661370.1, and the Pseudomonas aeruginosa isolate
was identified as strain OncoEval 2 with accession number
PQ661371.1. Submission metadata for the submitted
organism was source of isolation (blood), host (human),
collection date and DNA sequencing method, as set forth
in the GenBank submission requirements [8-10].

Results

Two bacterial isolates recovered from bloodstream
infections in oncology patients were successfully
identified and molecularly characterised using partial
16S ribosomal RNA gene sequencing. Sequence
analysis confirmed the taxonomic identity of the isolates
as Escherichia coli and Pseudomonas aeruginosa,
respectively. The Escherichia coli isolate was designated
strain OncoEval 1. A partial 16S rRNA gene sequence of
1,348 base pairs was obtained, validated, and deposited
in the National Center for Biotechnology Information
(NCBI) GenBank database under accession number
PQ661370.1. The isolate originated from a human blood
sample collected in September 2024. The second isolate
was identified as Pseudomonas aeruginosa and designated
strain OncoEval 2. A partial 16S rRNA gene sequence of
1,399 base pairs was generated and deposited in GenBank
under accession number PQ661371.1. This strain was
also isolated from a bloodstream infection in an oncology
patient during the same study period. Key characteristics
of both bacterial strains, including species identification,
clinical source, sequence length, and GenBank accession
numbers, are summarised in Table 1. Both sequences
passed quality control and chimera screening prior
to submission, confirming their validity as publicly
accessible genomic references derived from cancer-
associated bloodstream infections.

Discussion

In oncology the burden of bloodstream infection with
Gram-negative bacteria continues to be a major clinical
concern, which is amplified with immunosuppression
and frequent healthcare visits resulting in increased
susceptibility to severe and recurrent infection. In this
regard, molecular registration of clinically relevant
pathogens is a valuable tool within infection surveillance
and future translational studies. We report in this short

Table 1. Characteristics of Bacterial Strains Isolated from Oncology Patients

Strain Species Sample source 16S rRNA length (bp) GenBank accession
OncoEval 1 E. coli Blood 1348 PQ661370.1
OncoEval 2 P. aeruginosa Blood 1399 PQ661371.1
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communication, identification and registration of two
bacterial strains isolated from bloodstream infections
in oncology patients, broadening the genomic profile
of cancer-associated bacterial isolates. Escherichia
coli and Pseudomonas aeruginosa have been identified
as the most common causes of bloodstream infection
among patients with malignancies and are associated
with adverse results particularly in the presence of
antimicrobial resistance [ 1, 3]. While these organisms are
fully identified, diversity at the strain level is less explored
within the oncology community, especially low- and
middle-income populations. Accordingly, identifying E.
coli strain OncoEval 1 and P. aeruginosa strain OncoEval
2 gives useful information for the reference material,
which has been obtained directly from patients of cancer
who are suffering from bloodstream infections. Publishing
validated 16S rRNA gene sequences in the National
Center for Biotechnology Information (NCBI) GenBank
database can facilitate access and reproducibility of this
information, and enables comparative and phylogenetic
studies across geographic regions and clinical contexts
[11]. In addition, the availability of these oncology-
derived sequences may support future regional molecular
surveillance initiatives, enable comparative phylogenetic
mapping of bloodstream isolates across cancer centres,
and facilitate integration with antimicrobial-resistance
investigations specific to oncology care settings. These
genomic resources are critical in strengthening molecular
epidemiology frameworks, and in advancing further
knowledge of pathogen diversity of susceptible patient
populations. Although the present study cannot evaluate
antimicrobial resistance mechanisms or clinical outcomes,
the availability of those registered strains serves as a
stepping stone towards further investigations involving
genomic, phenotypic, and clinical data. In oncology
practice, where early pathogen identification and directed
therapy prove essential, further molecular identification
of bloodstream isolates serves as a key component of
interventions for infection prevention and control [12].

In conclusion, this brief report details the identification
and GenBank registration of Escherichia coli OncoEval
1 and Pseudomonas aeruginosa OncoEval 2, bacterial
strains isolated from bloodstream infections in oncology
patients. The availability of these validated 16S rRNA
gene sequences in the public domain adds to the scarcity
of genomic resources resulting from cancer-associated
bloodstream infections. This work contributes to the
understanding of clinically relevant strains from an
oncology context, paving the way for further molecular
surveillance, comparative analyses, and translational
studies of infection management in at-risk communities
in cancer.
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