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Members of the genus Staphylococcus still represent a topic of great relevance due to the numerous
types of infections they cause in humans and animals.

Staphylococci have emerged as important pathogens for both nosocomial and community-acquired
infections in people. For example, USA300 is a predominant community-associated methicillin-resistant
S. aureus strain; it carries an arginine catabolic mobile element (ACME) which contains potential
virulence factors playing a role in bacterial virulence and transmission [1].

Human bloodstream infections are often caused by S. aureus. It has been demonstrated that the
strains responsible for these types of infection have different virulence genes which influence the
bacterial pathogenicity and can be horizontally transferred among bacterial strains [2].

Staphylococcus members are a severe threat in veterinary medicine, too, causing diseases in farm
animals and pets. Bovine mastitis is a costly disease to the dairy industry; intra-mammary infections by
S. aureus are frequent and strains belonging to ruminant-associated clonal complexes are predominantly
involved [3].

Staphylococcal infections are documented in fish, too. Staphylococcus xylosus infection has been
observed in rainbow trout (Oncorhynchus mykiss), in which it determines mortality and consequent
economic losses in trout fisheries. In particular, S. xylosus causes exophthalmia and disrupts the
primary immune barrier, which induces secondary bacterial infections in fish under poor conditions [4].

Furthermore, members of this genus have been found in marine mammals living in very cold
environment, such as Antarctica. Staphylococcus delphini were found in Adélie penguins (Pygoscelis
adeliae). The report of S. pseudintermedius from Weddell seals (Leptonychotes weddellii) confirmed its
occurrence in all families of the suborder Caniformia [5].

In the last years, the incidence of antibiotic-resistant Staphylococcus isolates—both
coagulase-positive and coagulase-negative [6]—has increased, becoming a severe problem for human
and animal therapies. In this view, in vitro studies have been performed to find new solutions for
possible future alternative treatments. Lubowska et al. [7] found that Kayvirus bacteriophages are active
in vitro against multidrug-resistant (MDR) S. aureus isolates. Yang et al. [8] studied a cysteine-capped
hydrogel able to absorb and release copper, an ion with the capability of suppressing the growth of
staphylococci; in particular, this preparation resulted effective in vitro against S. aureus USA300 strain.
A study on the lytic activity of cell-wall hydrolases showed that these enzymes have antimicrobial
activity in vitro against Staphylococcus spp. [9]. Lastly, essential oils, mainly Origanum vulgare, Thymus
vulgaris and Satureja montana, showed antimicrobial activity in vitro against Staphylococcus spp. strains
isolated from dogs with cutaneous infections [10].

Biofilm formation has a huge impact on infection. Some studies added interesting data about
this topic. Hiltunen et al. [11] carried out an investigation to better understand the capability of these
bacteria to produce biofilm on different clinically relevant materials (borosilicate glass, plexiglass,
hydroxyapatite, titanium and polystyrene).

Savjioski et al. [12] described and compared surfaceomes (cell surface proteins) from S. aureus
cultures grown for prolonged time periods in planktonic and biofilm forms. This study revealed
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that the phenotypic state of the cells prior to biofilm formation affects the immune-evasion and
persistence-related traits of S. aureus.

Biofilm-mediated infection is a major cause of bone prosthesis failure, too. In this view, Reigada et
al. [13] assess the potential applicability of three previously discovered anti-biofilm compounds to be
part of implanted medical devices by testing them on in vitro systems that more closely resemble the
clinical scenario.

Additional information related to the pathogenesis of staphylococcal infections are reported in
the manuscript by Balraadjsing et al. [14]; the authors confirmed that dendritic cells have an important
role in the control and regulation of anti-staphylococcal T cell responses; moreover, they found that
dendritic cells internalize S. aureus more efficiently than S. epidermidis, but do not differ in induction of
antigen-specific T cell proliferation.

In conclusion, this special issue has collected studies regarding different aspects of the biology and
pathogenesis of Staphylococcus infections, with the hope of having aroused the interest of practitioners
and researchers operating in human and veterinary medicine.

Acknowledgments: I would like to thank all authors who contributed to this Special Issue, the reviewers for their
time and insightful comments, and all members of the Microorganisms Editorial Office for their kind assistance.

Conflicts of Interest: The author declares no conflict of interest.

References

1.  Wu, K; Conly, J.; McClure, ].-A.; Kurwa, H.A.; Zhang, K. Arginine Catabolic Mobile Element in Evolution
and Pathogenicity of the Community-Associated Methicillin-Resistant Staphylococcus aureus Strain USA300.
Microorganisms 2020, 8, 275. [CrossRef] [PubMed]

2. Monteiro, A.S.; Pinto, B.L.S.; Monteiro, ].M.; Ferreira, R.M.; Ribeiro, P.C.S.; Bando, S.Y.; Marques, S.G.;
Silva, L.C.N.; Neto, WR.N; Ferreira, G.E,; et al. Phylogenetic and Molecular Profile of Staphylococcus aureus
Isolated from Bloodstream Infections in Northeast Brazil. Microorganisms 2019, 7, 210. [CrossRef] [PubMed]

3.  Hoekstra,].; Rutten, VPM.G.; Lam, T.].G.M.; Van Kessel, K.P.M.; Spaninks, M.P; Stegeman, ].A.; Benedictus, L.;
Koop, G. Activation of a Bovine Mammary Epithelial Cell Line by Ruminant-Associated Staphylococcus
aureus is Lineage Dependent. Microorganisms 2019, 7, 688. [CrossRef] [PubMed]

4.  Oh, W.T,; Jun, JW,; Giri, S.S.; Yun, S.; Kim, H.J.; Kim, S.G.; Kim, SW.; Han, S.J.; Kwon, J.; Park, S.C.
Staphylococcus xylosus Infection in Rainbow Trout (Oncorhynchus mykiss) As a Primary Pathogenic Cause of
Eye Protrusion and Mortality. Microorganisms 2019, 7, 330. [CrossRef] [PubMed]

5. Vrbovska, V.; Sedlacek, I.; Zeman, M.; Svec, P.; Kovatovic, V.; Sedo, O.; Laichmanova, M.; Dogkaft, I
Panttiéek, R. Characterization of Staphylococcus intermedius Group Isolates Associated with Animals from
Antarctica and Emended Description of Staphylococcus delphini. Microorganisms 2020, 8, 204. [CrossRef]
[PubMed]

6. Lavecchia, A.; Chiara, M.; De Virgilio, C.; Manzari, C.; Monno, R.; De Carlo, A.; Pazzani, C.; Horner, D.;
Pesole, G.; Placido, A. Staphylococcus arlettae Genomics: Novel Insights on Candidate Antibiotic Resistance
and Virulence Genes in an Emerging Opportunistic Pathogen. Microorganisms 2019, 7, 580. [CrossRef]
[PubMed]

7. Lubowska, N.; Grygorcewicz, B.; Kosznik-Kwasnicka, K.; Zauszkiewicz-Pawlak, A.; Wegrzyn, A.;
Dotegowska, B.; Piechowicz, L. Characterization of the Three New Kayviruses and Their Lytic Activity
Against Multidrug-Resistant Staphylococcus aureus. Microorganisms 2019, 7, 471. [CrossRef] [PubMed]

8. Yang, ].J.; Huang, Y.-C.; Chuang, T.-H.; Herr, D.R.; Hsieh, M.-F; Huang, C.-J.; Huang, C.-M. Cysteine-Capped
Hydrogels Incorporating Copper as Effective Antimicrobial Materials against Methicillin-Resistant
Staphylococcus aureus. Microorganisms 2020, 8, 149. [CrossRef] [PubMed]

9. Vermassen, A.; Talon, R.; Andant, C.; Provot, C.; Desvaux, M.; Leroy, S. Cell-Wall Hydrolases as Antimicrobials
against Staphylococcus Species: Focus on Slel. Microorganisms 2019, 7, 559. [CrossRef] [PubMed]

10.  Ebani, V.V,; Bertelloni, F.; Najar, B.; Nardoni, S.; Pistelli, L.; Mancianti, F. Antimicrobial Activity of Essential
Qils against Staphylococcus and Malassezia Strains Isolated from Canine Dermatitis. Microorganisms 2020, 8,
252. [CrossRef] [PubMed]


http://dx.doi.org/10.3390/microorganisms8020275
http://www.ncbi.nlm.nih.gov/pubmed/32085445
http://dx.doi.org/10.3390/microorganisms7070210
http://www.ncbi.nlm.nih.gov/pubmed/31336623
http://dx.doi.org/10.3390/microorganisms7120688
http://www.ncbi.nlm.nih.gov/pubmed/31842337
http://dx.doi.org/10.3390/microorganisms7090330
http://www.ncbi.nlm.nih.gov/pubmed/31500280
http://dx.doi.org/10.3390/microorganisms8020204
http://www.ncbi.nlm.nih.gov/pubmed/32024111
http://dx.doi.org/10.3390/microorganisms7110580
http://www.ncbi.nlm.nih.gov/pubmed/31752379
http://dx.doi.org/10.3390/microorganisms7100471
http://www.ncbi.nlm.nih.gov/pubmed/31635437
http://dx.doi.org/10.3390/microorganisms8020149
http://www.ncbi.nlm.nih.gov/pubmed/31973160
http://dx.doi.org/10.3390/microorganisms7110559
http://www.ncbi.nlm.nih.gov/pubmed/31726796
http://dx.doi.org/10.3390/microorganisms8020252
http://www.ncbi.nlm.nih.gov/pubmed/32069976

Microorganisms 2020, 8, 383 30f3

11.

12.

13.

14.

Hiltunen, A.K.; Savijoki, K.; Nyman, T.A.; Miettinen, I.; Ihalainen, P.; Peltonen, J.; Fallarero, A. Structural
and Functional Dynamics of Staphylococcus aureus Biofilms and Biofilm Matrix Proteins on Different Clinical
Materials. Microorganisms 2019, 7, 584. [CrossRef] [PubMed]

Savijoki, K.; Miettinen, I.; Nyman, T.A.; Kortesoja, M.; Hanski, L.; Varmanen, P; Fallarero, A. Growth Mode
and Physiological State of Cells Prior to Biofilm Formation Affect Inmune Evasion and Persistence of
Staphylococcus aureus. Microorganisms 2020, 8, 106. [CrossRef]

Reigada, L.; Pérez-Tanoira, R.; Patel, J.Z.; Savijoki, K.; Yli-Kauhaluoma, J.; Kinnari, T.].; Fallarero, A. Strategies
to Prevent Biofilm Infections on Biomaterials: Effect of Novel Naturally-Derived Biofilm Inhibitors on a
Competitive Colonization Model of Titanium by Staphylococcus aureus and SaOS-2 Cells. Microorganisms
2020, 8, 345. [CrossRef]

Balraadjsing, P.P,; de Jong, E.C.; van Wamel, W.J.B.; Zaat, S.A.]. Dendritic Cells Internalize Staphylococcus
aureus More Efficiently than Staphylococcus epidermidis, but Do Not Differ in Induction of Antigen-Specific T
Cell Proliferation. Microorganisms 2020, 8, 19. [CrossRef] [PubMed]

® © 2020 by the author. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.3390/microorganisms7120584
http://www.ncbi.nlm.nih.gov/pubmed/31756969
http://dx.doi.org/10.3390/microorganisms8010106
http://dx.doi.org/10.3390/microorganisms8030345
http://dx.doi.org/10.3390/microorganisms8010019
http://www.ncbi.nlm.nih.gov/pubmed/31861881
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	References

