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 S. aureusis one of the most prevalent opportunistic pathogens and is the primary cause A B C D A B C
of bacterial related deaths in 135 countries (1) l l l l — l l l
. Bacteraemia fatality rates in the UK were 22.1% MSSA and 26.3% MRSA in 2022 (1) R oo B
* Many virulence factors of S. aureus are secreted proteins, such as TSST-1 and PVL. L — |
« Antibiotic resistance in S. aureus poses a serious threat globally (2) responsible for Figure 3 PVL Western blot of liquid culture Figure 4 TSST-1 Western blot of liquid culture
around one m||.l.|0n deathS WOI’ldWIde (1) Supernatants from S. aureus strains in CCY, supernatants from S. aureus strains in CCY’
. . . e i . . TSB and BHI. Primary antibody used was anti- ~ TSB and BHI. Primary antibody used was anti-
* Reducing the burden of infection-related fatality is a crltlcgl global health ijectlve.wnh LukS-PV, secondary antibody anti-rabbit IgG. A TSST1, secondary antibody anti-rabbit IgG. A
WHO including S. aureus in its priority list of antibiotic-resistant pathogenic bacteria (2) points to band seen at ~37kDa in lane 2 boints to band seen at ~22kDa in lane 3
* PVLand TSST-1 S. aureus infections result in a poorer patient outcome (3), these toxins containing LukS-PV purified protein. B pointsto  ¢ontaining TSST-1 purified protein. B points to
are not routinely screened for within the NHS (3) faint band seen in lane 6 containing PVL positive  faint band seen in lane 11 containing TSST1
 S. aureus adapts and responds depending on its environment, regulating virulence genes strain cultured in TSB media, C pointstoband  positive strain cultured in CCY media, C points to
seen at ~37kDa in lane 10 containing PVL band seen at ~22kDa in lane 15 containing TSST1

and toxin expression, hence it is crucial to select optimal diagnostic media for S. aureus

ositive strain cultured in CCY media. D points to " : : -
culture (6) P P positive strain cultured in BHI media.

band seen at ~37kDain lane 14 containing PVL

* Matrix Assisted Laser Desorption lonisation time of flight (MALDI-TOF) has been used as positive strain cultured in BHI.
a diagnostic technique for microbial identification for many years, reducing time to e
detection (4), however it has not been used for detection of MRSA, PVL and TSST (5) A |
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To investigate a range of culture media, multiple preparation methods and different
matrices to determine if MALDI-TOF can be used as a novel method for the detection of
MRSA, TSST-1 and PVL strains of S. aureus
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S. aureus isolates (n = 427) were analysed using control strains (NCTC 13435 PVL, 11963 B | P D SA
MRSA (mecA)12493, S. aureus 12973 TSST-1) and clinical isolates (James Cook Hospital, R PR 2L —— |
Middlesborough) 48104685741 e
. . . o 6422.9632{r572) | ST 20607.371 r1931}
Liquid cultures: CCY, TSB, NB and BHI incubated at 37 C, 180rpm for 16-18 hours. i ssaoousat U\ 1259593150408 I
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= N Figure 5. Mass spectra produced from various extraction methods using whole cells
v and purified proteins, demonstrating peak analysis between the different strains of S.

aureus. Methods analysed using Shimadzu Axima ID plus confidence in linear negative
mode, laser power at 72, spectrometer parameters at 2-20kDa m/z and 1-100kDa > 400
spectra were produced and analysed. A Example spectra produced from whole cell

@ Antibody probing

Substrate Product method for all strains. B Example spectra full extraction spectra produced from all strains
\/f} C Example spectra at 25 - 40kDa from PVL purified protein direct on target plate with
[

CHCA, DHB and sinapinic acid (SA) matrix with red box indicating the peak associated
with PVL protein D Example spectra at 16 — 26 kDa from TSST-1 purified protein direct on
target place with CHCA, DHB and SA matrix with the red box indicating peak associated
with TSST-1 protein.

Figure 1: Western blot workflow performed on all liquid cultures and purified LukS-PV Conclusions
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and TSST-1 proteins. Bacterial strains were cultures in TSB, CCY and BHI, Log OD | | | |
measured at 600nm (~1.7), samples prepared using protein precipitation, SDS page and * Use of TSB, CCY and BHI media results in protein secretion of both PVL and TSST-1
western blot performed with primary antibodies LukS-PV and TSST-1, secondary antibodies proteins from S. aureus (Figure 3&4 ), previous research suggests this is the case with
Anti-rabbit HRP CCY due to the addition of pyruvate (6)
* Full extraction produced the highest confidence score for identification of S. aureus,
allowing for better resolution and defined peaks in spectra produced (Figure 5), however
‘ there was no difference between strain analysis
* Whole cell or liquid culture analysis on MALDI-TOF did not result in differentiation
between strains
* Analysis of isolates and liquid cultures using alternative matrices did not allow for
differentiation between strains
* PVL and TSST-1 protein are detectable on MALDI-TOF
_ * Analysis using CHCA and additional matrices (DHB and SA) with purified proteins
2 showed proteins can be detected using MALDI-TOF with CHCA giving peaks ~ 20-22kDa
£ for TSST-1 protein (Figure 2, D) and ~ 30kDa for PVL protein (Figure 2, C) compared to
iz expected values of 22kDa and 37kDa
* Further work will involve analysis of S. aureus cultured in BHI medium on MALDI-TOF
using the different matrices
* Use of novel matrices will be explored and analysed with culture supernatants
processed using both full extraction method and protein precipitation
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