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Bacterial membrane vesicles (MVs) mediate bacterial virulence by
enabling secretion and long distance delivery of bacterial effector
molecules. Staphylococcus haemolyticus has now been demonstrated to produce membrane vesicles (MVs). The protein content
of S. haemolyticus MVs was identiﬁed by Mass spectrometry and
compared to proteins identiﬁed in the total secretome. This
information is presented in this data article. Further background
and interpretation of the data can be found in the article:
Comparative exoproteome proﬁling of an invasive and a commensal S. haemolyticus isolate (Cavanagh et al., in press). Data are
available via Proteome Xchange with identiﬁer PXD010389.
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Speciﬁcations table
Subject area
More speciﬁc subject area
Type of data
How data was acquired
Data format
Experimental factors
Experimental features

Data source location
Data accessibility

Microbiology and Molecular Biology
Protein content of bacterial membrane vesicles compared to total secretome
Tables
Mass spectroscopy, Thermo Fisher Scientiﬁc EASY-nLC1000 system
Analyzed
Protein samples were reduced and alkylated with dithiothreitol and
iodoacetoamide, prior to digestion with a 1:20 ratio of trypsin.
Bacterial membrane vesicles was harvested from overnight cultures,
and presence was conﬁrmed by electron microscopy before puriﬁcation. Proteins both from membrane vesicles and the total Secretome
were the precipitated and identiﬁed by mass spectrometry.
Tromsø, Norway
Data are available via Proteome Xchange with identiﬁer PXD010389

Value of the data

 These data provide a comparative analysis of secreted proteins identiﬁed in the total secretome and
in the membrane vesicle cargo of a commensal and a clinical strain.

 An enrichment analysis was performed, comparing the proteins found in the membrane vesicle
samples, to the proteins found in the total secretome.

 These data would be valuable in further studies comparing secreted and membrane vesicle (MV)
associated proteins found in other Staphylococcus species.

 These data are valuable in further comparative analyses of membrane vesicle cargo between
S. haemolyticus and other gram positive species.

1. Data
Staphylococcus haemolyticus is a skin commensal now emerging as an opportunistic pathogen, apart
from being multiresistant to several antimicrobial agents, little is known about its virulence factors [2].
Bacterial membrane vesicles (MVS) are mediators of bacterial virulence, and has recently been found in
gram positive bacteria [3]. It has been shown that S. haemolyticus produces MVs, and that the protein
cargo is strain speciﬁc [1]. The data presented in this article provide information on the proteins identiﬁed
in the MV cargo and in the total secretome of a clinical and a commensal S. haemolyticus strain. Unique
and common proteins found in MVs and the total Secretome of both strains are presented. Proteins found
to be enriched in the MV cargo as compared to the total Secretome are presented for both strains.

2. Experimental design, materials and methods
Membrane vesicles (MVS) were isolated from a commensal S. haemolyticus strain (57-1), and a
clinical S.haemolyticus strain (51-08), according to the methods described in [1,4]. Brieﬂy, proteins
secreted into the bacterial growth medium was harvested after the culture was centrifuged and
ﬁltered through a 0.22 mm polyethersulfone membrane (Millipore express plus, Merck Millipore,
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Burlington, USA). MVs were isolated by ultra centrifugation and puriﬁed using an Optiprep gradient,
presence of proteins in the different OptiPrep fractions were visualized by SDS PAGE Comassie Blue
staining, Fig. 1.
Proteins in the MV samples and the total secretome were precipitated and digested in solution,
prior to protein identiﬁcation by Mass spectrometry using a Thermo Scientiﬁc Q-Exactive mass
spectrometer.
The raw data were processed in the MaxQuant software v1.6.0.16 using label-free intensity based
absolute quantiﬁcation (iBAQ) according to the method published in [1]. The raw data are deposited
in the Proteome Xchange with identiﬁer PXD010389.
A quantitative comparison of proteins secreted by the two bacterial strains was performed using
the relative iBAQ values (riBAQ) in Perseus programme v1.5.6.0 [5]. Proteins with minimum two
peptides identiﬁed was used. All contaminants were ﬁrst ﬁltered out and the relative iBAQ values for
each sample were log10 transformed. Missing values were replaced from normal distribution using
width ¼ 0.3 and downshift ¼ 1.8 settings.
Differentially secreted proteins in the MV cargo and in the total secretome of strains 57-1 and 51-08,
were then visualized using Volcano plot with FDR o 0.05 and artiﬁcial within group variance s0 ¼ 0.3,
Figs. 2 and 3. For qualitative comparisons, only proteins present in at least two replicates in each group
were considered further. The rIBAQ values for proteins identiﬁed in the total secretome and in the MV
cargo of the commensal and the clinical strain respectively is presented in Tables S1 and S2.
Functional annotation and grouping of proteins into orthologous groups were performed using
EggNOG version 4.5.1 [6], while the cellular localisation of each protein was predicted using the
PSORTb subcellular localisation tool version 3.0.2 [7]. The presence of potential signal sequences in
each peptide was identiﬁed using SignalP v4.1 [8,9]. Secretome P v2.0 was used to predict
non-classical protein secretion [10].
Proteins uniquely found in the MV cargo of the commensal and clinical strain are presented in
Tables S3 and S4 respectively, while common proteins found in the MV cargo in both strains are
presented in Table S5.
It has previously been shown that MVs are enriched in virulence factors [11]. An enrichment
analysis was performed comparing the MV cargo to the total secretome. If proteins were detected
with a threshold detection rate of FDR 0.05 in the MV sample as compared to in the TS, these proteins
were deﬁned as enriched.

Fig. 1. Presence of proteins in the different fractions after OptiPrep were visualized by SDS PAGE Comassie Blue staining.
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Fig. 2. Volcano plot used to visualize the differentially secreted proteins in the MVs and in the total secretome of strain 51-08,
enriched proteins are depicted as red ﬁlled squares.

Proteins enriched in the MVs compared to the total secretome of the commensal strain and the
clinical strain are shown as red squares in the volcano plots in Figs. 2 and 3. Enriched proteins are
listed in Tables S6 and S7.
Proteins uniquely found in the total secretome of the commensal and clinical strain are presented
in Tables S8 and S9 respectively, while common proteins found in the total secretome of both strains
are presented in Table S10.
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Fig. 3. Volcano plot used to visualize the differentially secreted proteins in the MVs and in the total secretome of strain 57-1,
enriched proteins are depicted as red ﬁlled squares.
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org/10.1016/j.dib.2018.11.147.

J.P. Cavanagh et al. / Data in Brief 22 (2019) 914–919

919

References
[1] Jorunn Pauline Cavanagh, Maria Pain, Jack-Ansgar Bruun, Ilona Urbarova, Sun Nyunt Wai, Frank Schmidt,
Mona Johannessen, Comparative exoproteome proﬁling of an invasive and a commensal Staphylococcus haemolyticus
isolate, J. Proteom. (2018), Nov 22. pii: S1874-3919(18)30403-2. https://doi.org/10.1016/j.jprot.2018.11.013.
[2] T. Czekaj, M. Ciszewski, E.M. Szewczyk, Staphylococcus haemolyticus - an emerging threat in the twilight of the antibiotics
age, Microbiology 161 (11) (2015) 2061–2068.
[3] J.H. Kim, J. Lee, J. Park, Y.S. Gho, Gram-negative and Gram-positive bacterial extracellular vesicles, Semin. Cell Dev. Biol. 40
(2015) 97–104.
[4] F. Askarian, J.D. Lapek Jr., M. Dongre, C.M. Tsai, M. Kumaraswamy, A. Kousha, J.A. Valderrama, J.A. Ludviksen, J.P. Cavanagh,
S. Uchiyama, T.E. Mollnes, D.J. Gonzalez, S.N. Wai, V. Nizet, M. Johannessen, Staphylococcus aureus membrane-derived vesicles
promote bacterial virulence and confer protective immunity in murine infection models, Front. Microbiol. 9 (2018) 262.
[5] J.F. Krey, P.A. Wilmarth, J.B. Shin, J. Klimek, N.E. Sherman, E.D. Jeffery, D. Choi, L.L. David, P.G. Barr-Gillespie, Accurate labelfree protein quantitation with high- and low-resolution mass spectrometers, J. Proteome Res. 13 (2) (2014) 1034–1044.
[6] J. Huerta-Cepas, D. Szklarczyk, K. Forslund, H. Cook, D. Heller, M.C. Walter, T. Rattei, D.R. Mende, S. Sunagawa, M. Kuhn, L.
J. Jensen, C. von Mering, P. Bork, eggNOG 4.5: a hierarchical orthology framework with improved functional annotations
for eukaryotic, prokaryotic and viral sequences, Nucleic Acids Res. 44 (D1) (2016) D286–D293.
[7] N.Y. Yu, J.R. Wagner, M.R. Laird, G. Melli, S. Rey, R. Lo, P. Dao, S.C. Sahinalp, M. Ester, L.J. Foster, F.S.L. Brinkman, PSORTb 3.0:
improved protein subcellular localization prediction with reﬁned localization subcategories and predictive capabilities for
all prokaryotes, Bioinformatics 26 (13) (2010) 1608–1615.
[8] H. Nielsen, Predicting secretory proteins with SignalP, in: D. Kihara (Ed.), Protein Function Prediction: Methods and
Protocols, Springer, New York, NY, 2017, pp. 59–73.
[9] L. Kall, A. Krogh, E.L. Sonnhammer, Advantages of combined transmembrane topology and signal peptide prediction–the
Phobius web server, Nucleic Acids Res. 35 (2007) W429–W432.
[10] J.D. Bendtsen, L. Kiemer, A. Fausbøll, S. Brunak, Non-classical protein secretion in bacteria, BMC Microbiol. 5 (1) (2005) 58.
[11] J.M. Bomberger, D.P. MacEachran, B.A. Coutermarsh, S. Ye, G.A. O'Toole, B.A. Stanton, Long-distance delivery of bacterial
virulence factors by Pseudomonas aeruginosa outer membrane vesicles, PLoS Pathog. 5 (4) (2009) e1000382.

