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ARTICLE INFO ABSTRACT
Am'd_e history: Objective: Antimicrobial resistance is a global health problem, with methicillin-resistant Staphylococcus
Received 17 December 2025 aureus (MRSA) causing significant morbidity and mortality. As antibiotic options dwindle, (bacterio) phage

Accepted 29 April 2026 therapy is re-emerging as a promising alternative.

Methods: We characterised a novel lytic S. aureus phage, PBSA08, and evaluated its host range using a
Editor: Dr Jim Gray reference panel of 39 MRSA isolates selected from the 2021 Australian Group on Antimicrobial Resistance
repository. Phage susceptibility was tested by efficiency of plating (EOP) and growth kinetics assays (GKA).
Factors associated with phage susceptibility were evaluated.
Results: Phage PBSAO08, classified under the genus Silviavirus, revealed an icosahedral head and long tail
structure using transmission electron microscopy. Adsorption assays indicated efficient bacterial binding,
with a burst size of approximately 120 plaque forming units (PFU) per infected cell. EOP testing revealed
51.3% of the MRSA reference panel isolates were susceptible (EOP >10%). GKA results correlated strongly
with EOP. In univariate analysis, phage PBSAO8 susceptibility was associated with multilocus sequence
type (ST), ciprofloxacin susceptibility, and the presence of the Panton-Valentine leucocidin-associated
genes, with all ST30-IV and ST93-1V isolates susceptible to PBSA08 and all ST45-V isolates resistant to
PBSA08. Firth logistic regression showed that ST30/93 isolates had significantly higher odds of suscepti-
bility (aOR 68.9, 95% CI 2.0-2378.5; P = 0.0191), as did ciprofloxacin-susceptible strains (aOR 15.4, 95% CI
1.7-143.0; P = 0.0160).
Conclusions: PBSA08 demonstrates potential as a therapeutic phage, particularly against community-
associated MRSA lineages such as ST93. Its inclusion in phage cocktails targeting prevalent MRSA clones
warrants further investigation.
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1. Introduction Globally, methicillin-resistant Staphylococcus aureus (MRSA) is
one of the most widespread multidrug-resistant (MDR) bacte-
Antimicrobial resistance (AMR) is a rapidly growing worldwide ria [2], and in 2024 the WHO ranked MRSA as a high priority
concern, recognised by the World Health Organization (WHO) as pathogen for research and development of new antibiotics [3].
one of the top 10 threats to human health [1]. However, even with appropriate antibiotic administration, MRSA
infections have a high mortality rate [4], which highlights the ur-

E— gent need for alternative effective options to be developed.
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Fig. 1. Flow diagram of MRSA reference panel construction from the 2021 AGAR SAB dataset. Dominant MRSA clones (ST22 for HA-MRSA; ST1, ST30, ST45, ST5, ST93
for CA-MRSA) were selected from each Australian state/territory to generate a 39-isolate reference set for phage susceptibility testing. Dark blue indicates phage-resistant
isolates, whereas pale blue indicates phage-susceptible isolates. (ST, Sequence type; ACT, Australian Capital Territory; NSW, New South Wales; NT, Northern Territory; QLD,

Queensland; SA, South Australia; TAS, Tasmania; VIC, Victoria; WA, Western Australia)

treat bacterial infections, and offers a promising alternative or ad-
junct to antibiotics to treat MRSA infections [5-10].

Most anti-staphylococcal virulent phages previously described
have a broad host range and belong to the Caudoviricetes class
of viruses [11-15]. In this study, we have characterised a previ-
ously undescribed S. aureus phage, PBSAOS8, classified under the
genus Silviavirus, subfamily Twortvirinae, within the family Herelle-
viridae [16]. We determined the therapeutic potential of PBSA08
by evaluating its activity against a collection of previously well-
characterised MRSA bacteraemia isolates.

2. Materials and methods
2.1. Bacteriophages and bacterial isolates

The lytic S. aureus Silviavirus phage PBSA08 [17], (GenBank:
0P856857.1), originally isolated from sewage, was provided by the
Bacteriophage Bank of Korea.

The 39 MRSA included in the study were predominant clones
identified in the 2021 Australian Group on Antimicrobial Resistance
(AGAR)'s Australian S. aureus Surveillance Outcome Program [18].
The panel of MRSA included the healthcare-associated MRSA clone
sequence type (ST) 22-IV (n = 8 isolates), and five community-
associated MRSA clones, ST1-IV (n = 8), ST93-IV (n = 7), ST45-
V (n = 6), ST5-IV (n = 5) and ST30-IV (n = 5) [18]. The MRSA
were isolated from S. aureus bacteraemia cases from all jurisdic-
tions across Australia (Fig. 1).

Unless otherwise stated, all isolates and phages were cultured
overnight in Tryptic Soy Broth (TSB) (Becton Dickinson GmbH, Hei-
delberg, Germany).

2.2. Propagation of bacteriophage
Phage PBSAO8 was propagated using S. aureus ATCC® 13301 as

the production host, based on methods previously described [19].
Briefly, 0.5 mL of host culture was added to 50 mL TSB (containing

1 mM CaCl2 + 1 mM MgCI2) in a 250 mL flask. Once the bacterial
culture reached an optical density (OD) of 0.2 at 600 nm (OD600),
0.05 mL of PBSAO8 was added to achieve a multiplicity of infection
(MOI) of 0.1. After overnight incubation (37°C, shaking at 180 rpm),
the host and phage co-culture was centrifuged at 4,000 x g for
40 min at 4°C, and the supernatant was filtered using a 0.22 pum
PES filter. The titer of filtered phage lysate was determined by the
modified plaque assay [20].

2.3. Electron microscopy

The phage lysate was deposited onto carbon and formvar film-
coated copper grids (Electron Microscopy Sciences, Hatfield, PA,
USA) and negatively stained with 1.5% uranyl acetate (SPI Sup-
plies, West Chester, PA, USA). Electron micrographs of the phages
were produced using a transmission electron microscope (TEM)
(JEM1200EXII; JEOL, Bath, United Kingdom) operated at 120 kV.

2.4. Adsorption rate and burst size measurements

The phage adsorption experiment was performed at 37°C with
a phage inoculum at a MOI of 0.01 [21]. Free phage particles
were quantified by measuring the plaque-forming units (PFU) of
chloroform-treated samples within 5 min post inoculation [22].
The adsorption rate was calculated as described by Alves et al. [22].
The latent period and burst size of the phage were determined by
one-step growth curves [22,23].

Mid-exponential phase cultures of the propagation host were
harvested by centrifugation (7,000 x g, 10 min, 4°C) and resus-
pended in 5 mL of TSB to obtain an OD600 of 1.0. Phage PBSAO8
was added to the suspension to obtain a multiplicity of infec-
tion (MOI) of 0.001 and allowed to adsorb at 4°C for 30 min. The
mixture was then centrifuged, and the pellet was resuspended in
10 mL of fresh TSB. The phage and bacteria co-culture was incu-
bated at 37°C with continuous shaking, and samples were collected



S. Lee, S. Lynch, C. Fisher et al.

every 5 minutes and plated on the overlay agar to determine PFU
[22,23].

2.5. Susceptibility of PBSA08 against reference isolates of S. aureus

The efficiency of plating (EOP), the relative activity of phage
against specific strain/host strain, was measured using the double-
layer agar methods [24]. The EOP was calculated by dividing the
titer of the phage on the test strain by the titer of the same phage
on its primary host strain. An EOP >10% was defined as phage sus-
ceptible [25,26]. This threshold was chosen to identify isolates with
relatively preserved productive infection efficiency compared with
the propagating host, while excluding isolates with only minimal
or markedly reduced plaquing activity.

For the growth kinetics assay (GKA), the log phase growth
of bacterial cultures was used, and the cell concentration was
adjusted to approximately108 colony-forming units (CFU)/mL for
each experiment. The bacterial suspensions were inoculated with
phages at a concentration of approximately 106 PFU/mL, resulting
in a MOI of 1.0. All bacterial reduction curves were generated using
96-well plates with a working volume of 150 L. The OD600 was
measured using a Molecular Devices Microplate Reader (Spectra-
Max ABS PLUS). OD600 readings were recorded immediately post
inoculation and at 10-minute intervals thereafter for 18 hours. The
cultures were incubated at 37°C with intermittent shaking at a
medium speed.

Growth curves were generated by plotting OD600 values, ad-
justed for baseline, against time. The lytic activity of phage was
assessed in two ways, and their performances were compared with
endpoint measurements (final OD600 measurement following the
18-hour assay) and liquid assay score measurements (Equivalent to
Area Under the Curve (AUC)) [27]. The liquid assay score was cal-
culated by dividing the area between the positive control and the
phage treatment curve by the total area under the positive con-
trol curve, then multiplying by 100. [27]. For the liquid assay score
measurements, the AUC for each bacterial isolate was calculated by
the equation: AUC = X [(OD600; + OD600;, )/2]. The AUCs were
normalised as percentages of the area under the curve of the pos-
itive control using methods outlined by Xie et al. [27].

2.6. Whole genome sequencing and comparative genomics

[llumina paired-end sequencing was performed on extracted
bacterial genomic DNA according to the manufacturer’s instruc-
tions. Quality control included FastQC v0.12.1 [28] read assessment,
read trimming with Trimmomatic [29], Kraken2 v2.1.3 [30] taxo-
nomic verification, and CheckM v1.2.2 [31] assembly metric eval-
uation (N50, contigs, genome size, completeness, contamination).
Genomes were assembled using Unicycler v0.5.0 [32] and anno-
tated using Bakta v1.11.4 [33], abritamr v1.0.17 [34] and PADLOC
v2.0.0 [35]. Core genome alignment was generated using Panaroo
v1.5.0 [36] in strict mode then used as input in iQtree v3.0.1 [37]
for phylogenetic tree computation (-m TEST -bb 1000 -alrt 1000 -
nt AUTO -scfl 100) and lastly visualised using the iTOL [38] web
server.

Phylogenetic analysis of PBSAO8 and 28 Silviavirus representa-
tives was performed using the Virus Classification and Tree Build-
ing Online Resource (VICTOR) with the Genome-BLAST Distance
Phylogeny (GBDP) method (Meier-Kolthoff and Goker, 2017). Six
representative silviavirus genomes were selected for comparative
analysis with PBSAOS8, aiming to maximise phylogenetic diversity
while considering available genome metadata. All phage genomes
were uniformly reannotated using Pharokka v1.8.0 [39] to ensure
consistent gene calling and functional predictions, with subsequent
visualization performed using clinker [40].
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Fig. 2. Electron micrograph image of phage PBSA08 negatively stained with 1%
uranyl acetate, showing an icosahedral head and a contractile long tail.

2.7. Comparison of characteristics between PBSA08 susceptible and
non-susceptible MRSA

MRSA isolates were assigned to the PBSAO8 susceptible group
or non-susceptible group, according to their EOP test results
(Susceptible >10% EOP). To evaluate associating factors of phage
PBSAO08 susceptibility, the PBSA08 susceptible and non-susceptible
groups were compared using the demographics, clinical informa-
tion and microbiological analysis data which were provided by the
AGAR.

2.8. Statistical analysis

Statistical significance was determined by the Student t-test or
Mann-Whitney Wilcoxon test, as appropriate, with alpha <0.05
using R (version 3.3.2; R Foundation for Statistical Computing,
Vienna, Austria). To evaluate the association between ST and
phage susceptibility, univariable and multivariable logistic regres-
sion models were used. Given the presence of quasi-complete sep-
aration in some categorical variables, Firth’s bias-reduced logistic
regression was applied.

3. Results
3.1. Characterization of phage PBSAO8

TEM analysis of phage PBSA08 revealed an icosahedral head and
a long tail (100 to 145 nm), consistent with myovirus morphol-
ogy [41]. Phylogenetic and comparative genome analyses placed
PBSA08 within the genus Silviavirus (subfamily Twortvirinae, fam-
ily Herelleviridae, class Caudoviricetes) (Fig. 2). The phage adsorp-
tion assay demonstrated 95% of PBSAO8 adsorbed to its suscep-
tible S. aureus host (ATCC® 13301) within 20 minutes (Fig. 3A).
The one-step growth curve of PBSA08 indicated a latent period
of 10 minutes and a burst size of 120 PFU per infected cell af-
ter 35 minutes (Fig. 3B). Phylogenetic and comparative genomic
analysis confirmed PBSAQS8’s classification within genus Silviavirus
(Supplementary Fig. 1).
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Fig. 3. Adsorption rate and burst size of the phage PBSA08; (A) adsorption assay
and (B) one-step growth curve experiment demonstrating the latent (LP) periods
and the burst size (BS).

3.2. Susceptibility and host range of PBSAO8 against S. aureus

From the EOP test, PBSAO8 showed lytic activity against the
MRSA reference panel, with a median EOP of 40.0% (interquartile
range [IQR], 0-76%). Based on the susceptibility threshold of EOP
>10%, 20 of the 39 MRSA isolates (51.3%) were classified as sus-
ceptible (Supplementary Fig. 2).

PBSAO08 exhibited relatively high EOPs against the ST93-IV (me-
dian EOP, 114%; IQR, 72-130%), ST30-IV (median EOP, 63%; IQR,
43-93%), and ST1-1V isolates (median EOP, 62.5%; IQR, 0-77.8%). In
contrast, EOPs were markedly lower against the ST45-V, ST5-1V and
ST22-1V isolates (all median 0%, IQRs 0-0% or 0-16.5%). Suscepti-
bility rates from the EOP test were 100% for ST93-IV and ST30-IV,
62.5% for ST1-IV, and 0% for ST45-V, ST5-1V, and ST22-1V, indicat-
ing strain-specific variation in phage susceptibility.

In the growth kinetics assay, PBSAO8 produced marked reduc-
tions in bacterial growth, with relative AUC values typically rang-
ing between 5 and 30% of untreated controls for ST93-IV and
ST30-1V isolates, and between 20 and 60% for most ST1-IV iso-
lates. In contrast, isolates belonging to ST45-V, ST5-1V, and ST22-IV
exhibited minimal reductions, with AUCs generally exceeding 80%
of control levels. These quantitative trends mirrored the EOP re-
sults, demonstrating phage efficacy was strongly lineage-associated
(Supplementary Fig. 2).

Regrowth of phage-treated bacteria, commonly observed during
later GKA stages in Gram-negative bacteria, was not observed in
the majority of S. aureus isolates. From the GKA test, end-point
measurement correlated strongly with liquid assay scores among
reference MRSA strains (R? = 0.93), indicating that approximately
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93% of the variation in end-point reduction could be explained by
the liquid assay scoring system (Fig. 4).

Comparison between the EOP and GKA assays demonstrated a
high level of concordance. One isolate showed discrepant results,
with high efficiency of plating but minimal growth inhibition in
the GKA assay (Supplementary Fig. 3).

3.3. Factors associated with the host range of the phage PBSA08

We assigned 20 MRSA with EOP> 10% to the susceptible group
and 19 MRSA strains with EOP <10% to the non-susceptible group.
We compared the microbiological and clinical characteristics of the
two groups. In univariate analysis, phage PBSA08 susceptibility was
associated with specific STs, ciprofloxacin susceptibility, and car-
riage of the Panton-Valentine leucocidin (PVL)-associated genes.
Notably, all ST93-IV and ST30-1V isolates were susceptible to phage
PBSA08, whereas all ST45-V isolates were resistant (Supplementary
Table 1). In multivariable analysis using Firth’s bias-reduced logis-
tic regression, ST30/93 isolates showed significantly higher odds
of PBSAO8 susceptibility compared to other STs (adjusted OR 68.9,
95% CI 2.0-2378.5; P = 0.0191). Ciprofloxacin-susceptible isolates
showed higher odds of phage susceptibility (adjusted OR 15.4,
95% Cl 1.7-143.0; P = 0.0160), although the large odds ratios and
wide confidence intervals suggest limited precision of these es-
timates, likely reflecting the small sample size and sparse data
structure. The presence of the PVL-associated genes was not sig-
nificantly associated with phage susceptibility (adjusted OR 0.18,
95% ClI 0.02-2.05; P = 0.167) (Table 1). Phylogenetic analysis of
the MRSA reference set revealed clustering patterns corresponded
with PBSAO8 susceptibility profiles (Fig. 5). Notably, closely related
isolates within ST93 and ST30 lineages uniformly demonstrated
high susceptibility to PBSA08 (EOP >0.7), whilst ST45 isolates con-
sistently showed resistance. While known bacterial defense sys-
tems are readily identifiable from genomic data, the distribution of
these characterised systems, including restriction-modification and
CRISPR-Cas, showed no clear correlation with phage susceptibility
patterns across the phylogeny.

4. Discussion

S. aureus is responsible for a wide range of serious infections,
including bacteraemia, infective endocarditis, osteoarticular infec-
tions, skin and soft tissue, pleuropulmonary, and device-related in-
fections [42,43]. Despite the continuous, albeit slowed, develop-
ment of novel antibiotics, invasive MRSA remains a major clin-
ical challenge with persistently high mortality rates [4]. Conse-
quently, there has been a renewed interest in using phages as ad-
juvant or alternative agents for treating MRSA infections. However,
the high host-specificity of phages, while advantageous for person-
alised therapy, requires the collection and characterization of di-
verse phage libraries to ensure effective treatment options.

This study evaluated the characteristics of the novel S. aureus
lytic phage PBSAO8 and its host range using a reference panel of
previously characterised MRSA bacteraemia isolates.

Our study demonstrated that phage PBSA08 showed lytic activ-
ity against a substantial proportion of the panel of 39 MRSA tested,
with susceptibility varying markedly by clonal lineage. To assess
susceptibility and host range, many previous studies have relied on
spot tests [14,22,44-49]. However a single dilution spot test is not
able to differentiate between initial lytic effects or a productive in-
fection in host bacterial cells [50]. Since productive infection by
phage is an important factor for effective phage therapy, spot test-
ing alone cannot be considered a reliable indicator of phage sus-
ceptibility. In 2015 Khan Mirzaei et al. demonstrated the EOP test
is a more reliable method for determining the host range of phages
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Fig. 4. Correlation between End-point measurement and liquid assay score in growth kinetics assay of phage PBSA08 lytic activity against MRSA reference isolates.

Table 1
Multivariable firth logistic regression model for factors associated with methicillin-resistant Staphy-
lococcus aureus susceptibility to phage PBSA0S.

Variable Estimate  Std Error ~ OR (05%CI) P value
MLST ST93/ST30 (versus others®)  4.119 1.708 61.51 (2.00-2378.53)  0.0191
Ciprofloxacin resistance 2.7367 1.1359 15.44 (1.67-143.03) 0.0160
PVL positivity -1.7112  1.2388 0.18 (0.02-2.05) 0.1672

Intercept term is omitted from the table for clarity.

P-values were derived from Wald-type tests.

MLST, Multi-Locus Sequence Typing; PVL, Panton-Valentine Leucocidin.

* Including ST1, ST5, ST22, ST45.

[50]. In our EOP-based host range analysis, 51.3% of the MRSA iso-
lates were susceptible to PBSA08. In this context, PBSAO8 appears
to have potential as a candidate component of therapeutic phage
cocktails, particularly for isolates belonging to susceptible lineages.

We have shown the EOP test’s performance in assessing phage
host range and virulence correlated with the GKA test. Overnight
cultures of Gram-negative bacteria including Escherichia coli and
Pseudomonas aeruginosa, may lead to the emergence and regrowth
of resistant phage mutants [27]. Determining phage host range
based only on assays such as the EOP may increase the risk of
false negatives [27]. Therefore, many argue that the susceptibility
of phages can be more accurately assessed by observing growth ki-

netics through liquid culture-based assays, which offer the advan-
tage of continuously monitoring bacterial growth over time com-
pared to spot assays [25,51,52]. In our study, the end-point mea-
surement and the AUC-based measurement in liquid culture did
not show significant differences, and the results were consistent
with the EOP test for the majority of MRSA tested. Our findings
therefore suggest, at least for S. aureus, the EOP can reliability de-
termine phage susceptibility and may serve as practical basis for
host range assessment.

Phage susceptibilities or host ranges are commonly influ-
enced by differences in bacterial surface receptors, restriction-
modification systems or CRISPR-Cas systems that protect against
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Fig. 5. Phylogenetic analysis of MRSA reference panel and correlation with PBSA08 susceptibility. Maximum-likelihood tree of 39 MRSA isolates (IQTree v3.0.1, Panaroo v1.5.0
core genome alignment). Scale: 0.01 nucleotide substitutions per site. Branches coloured by sequence type (ST). Heatmap shows: (1) Efficiency of plating (EOP) from 0
(white) to 1.75 (dark blue); (2) Phage susceptibility: green = susceptible (EOP > 0.1), red = resistant (EOP <0.1); (3) Bacterial defense system gene counts (RM, Restriction-
Modification, C, CRISPR-Cas, TA, Toxin-Antitoxin, Al, Abortive Infection), with blue intensity indicating gene count.

phage infection [46,53]. Prior studies have also shown specific S.
aureus STs are associated with differential phage susceptibility pro-
files [11,46,54]. Our phylogenetic analysis revealed clear clustering
of susceptibility by ST (Fig. 5); however, the distribution of identifi-
able bacterial defense systems showed no correlation with PBSA08
susceptibility patterns. While these computationally detectable de-
fense mechanisms represent only a subset of possible resistance
factors, their lack of association suggests that ST-specific surface
modifications, cell-envelop-associated determinants, or other un-
characterised mechanisms may be more important determinants of
PBSAO08 host range. However, the present study was not designed
to identify the mechanistic basis of this lineage-specific suscepti-
bility. Future work should therefore include experimental receptor
identification and comparative genomic analysis of bacterial sur-
face structures, in addition to screening for defense systems.

In our study, susceptibility to phage PBSA08 was associated
with certain STs, particularly ST93-IV and ST30-IV, which were
uniformly susceptible, while ST45-V isolates were consistently re-
sistant. Although ciprofloxacin resistance and PVL-associated gene
carriage also appeared to be associated with PBSAO8 resistance in
univariate analysis, multivariable modelling suggested ST was the
dominant corelate of susceptibility. However, the large odds ratios
and wide confidence intervals indicate that the effect size esti-

mates were unstable and should be interpreted cautiously. Given
the strong overlap among ST, PVL, and antibiotic resistance pro-
files, the apparent ciprofloxacin association likely reflects lineage
confounding rather than an independent biological relationship.

Occasionally reported in Europe and Asia, it is believed ST93-
IV originated in Australia, where it is the dominant community-
associated MRSA clone [55]. The activity of the Korean-isolated
PBSA08 phage against ST93-IV highlights the value of interna-
tional networking of phage libraries in expanding the repertoire of
phages available for therapeutic matching [5,7,56]. These findings
suggest that geographically distinct phages may still provide use-
ful activity against clinically important clones from other regions.
Such collaboration may improve host-range coverage and support
the development of phage therapeutics with relevance across geo-
graphical and clonal boundaries [4,6,43].

Our study utilised a panel of isolates collected by AGAR, one of
Australia’s national antimicrobial resistance surveillance programs
[18], to determine the host range of PBSAO8. Several studies have
reported the host range of phage using various S. aureus isolates
and methods [12,44,46,57]. In this context, the activity of PBSAO8
appears moderate rather than exceptionally broad as host range
among therapeutic S. aureus phages has been reported to vary sub-
stantially across studies [12,44,46,57]. This variability likely reflects
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differences in the bacterial isolate collections tested and the sus-
ceptibility methods used across studies. This suggests that PBSA08
may be better interpreted not as a stand-alone but as a potentially
useful component of lineage-informed or personalised phage cock-
tails. However, direct comparison of host range between studies
is difficult because the tested isolate collections and susceptibility
methods are often heterogenous. Standardization is therefore es-
sential for the networking and clinical use of phage, and our study
highlights the value of national surveillance programs and stan-
dardised reference sets of bacteria that allow the potency and host
range of different phages to be compared more directly.

Our study has limitations that should be considered when ap-
plying the results. First, the reference panel used in this study
consisted only of MRSA isolates. However, it is important to note
methicillin-susceptible S. aureus (MSSA) is currently the predom-
inant cause of community-onset staphylococcal infections in Aus-
tralia [58,59]. Therefore, our results may not fully represent the
genetic diversity of clinical isolates and could limit the appli-
cability of the findings regarding phage susceptibility and host
range. Further studies building on this work should aim to de-
velop a panel of isolates that include MRSA and MSSA in order
to elucidate the phage susceptibility and host range across dif-
ferent S. aureus clones. Second, although we applied Firth’s bias-
reduced logistic regression to account for small-sample bias, the
relatively limited number of isolates (n = 39) constrained our abil-
ity to identify factors independently associated with phage sus-
ceptibility. In particular, the small number of isolates in each ST
required grouping and contributed to unstable effect size, limit-
ing interpretation at the level of individual predictors. In addi-
tion, this study did not identify the mechanistic determinants un-
derlying lineage-specific susceptibility to PBSA08. Third, the effi-
cacy of PBSA08 in phage therapy still needs to be evaluated in
clinical settings. Based on our findings, PBSAO8 may be most ap-
propriately advanced within a personalised phage therapy frame-
work, such as inclusion in isolate-matched phage combinations,
rather than as a single broadly active agent. Clinical evaluation,
for example in a setting, such as the Staphylococcus aureus Net-
work Adaptive Program (SNAP) trial [60], would help clarify the
therapeutic relevance of PBSA08 and its interaction with bacterial
and treatment-related factors. In summary, our study characterised
a previously undescribed S. aureus phage, PBSA08, which demon-
strated - in vitro lytic activity against a substantial proportion of a
representative panel of Australian MRSA isolates. Importantly, the
cross-geographic activity of PBSA08—isolated in Korea—against se-
lected Australian MRSA clones underscores the potential value of
international collaboration in sharing genomic epidemiology and
phage susceptibility data to inform future phage matching across
regions.

PBSA08 may represent a useful component of tailored phage
combinations for personalised therapy, potentially in combination
with antibiotics to enhance bacterial clearance. Future work should
expand testing to include MSSA and a broader range of clinical iso-
lates, further elucidate bacterial resistance mechanisms, and evalu-
ate PBSA08 in clinical trials. Such efforts will be essential to trans-
late these laboratory findings into effective therapeutic options
against antibiotic-resistant S. aureus infections.
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