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Staphylococcus aureus is a Gram-positive and coagulase-positive pathogen, belonging to
the Staphylococcaceae family. It has the capability to acquire resistance to most antibiotics and
to collect virulence factors [1-3]. This ability is further augmented by the constant emergence
of new clones [1,4]. Historically, penicillin-resistant S. aureus emerged in 1942 within two
years of the introduction of penicillin [5-8]. A semi-synthetic antibiotic, methicillin, was then
developed to act as a substitute for the treatment of penicillin-resistant S. aureus. However,
methicillin-resistant S. aureus (MRSA) was clinically identified in 1960 shortly after its introduc-
tion in 1959 [9]. Thereafter, worldwide outbreaks of MRSA have occurred in waves [10-24].
The dissemination of MRSA is marked by the propagation of a number of clones harboring
specific genetic backgrounds in different continents [1,18,25-33]. Although most MRSA strains
are hospital-acquired originally, community-associated strains (CA-MRSA) have now been
increasingly recognized worldwide and are both phenotypically and genotypically differ-
ent from hospital-associated (HA)-MRSA [1,34—40]. The importance of livestock-associated
(LA)-MRSA has also been frequently reported since the mid-2000s [41-43]. Infections due to
MRSA, in particular CA-MRSA and LA-MRSA, are associated with more severity and higher
mortality rate compared to infections caused by methicillin-susceptible strains [22,44-48].

Staphylococci consist of more than 45 staphylococcal species (Staphylococcus spp.),
especially coagulase-negative staphylococci (CoNS). Although most CoNS are harmless and
exist as opportunistic pathogens on the skin and mucous membranes of human and other
animals, their significance has been boosted with an increasing number of CoNS infections
identified, in particular their role in the evolution and pathogenicity of MRSA [49-52].

In this Special Issue, there were a total of 13 papers including 10 research articles
[Contributions 1,3,5-8,10-13] and 3 review / perspective articles [Contributions 2,4,9], with
a wide spectrum of staphylococcal research, covering the latest advances in molecular
epidemiology, evolution, and pathogenicity of staphylococci.

MRSA molecular epidemiological data from less developed countries are limited.
In this Special Issue, Ullah et al. [Contribution 1] described an emerging MRSA strain,
ST113-MRSA-1IV, which is closely related to ST8 and multi-drug resistance in Pakistan and
provided detailed genomic comparative information for this strain. Chai et al. [Contribution 3]
investigated the prevalence, antibiogram, and genomic characteristics of methicillin-susceptible
S. aureus (MSSA) and MRSA isolated from animal handlers in Peninsular Malaysia and
provided background information for further studies on the transmission of S. aureus
between animals and humans. Hwang [Contribution 11] showed a general distribution of
the major MRSA strains in the Republic of Korea from 1994 to 2020.
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For LA-MRSA, LeA£o et al. [Contribution 6] reported the emergence of a cfr-mediated
linezolid-resistant LA-MRSA strain, ST398-t011-MRSA-Vc, from healthy pigs in Portugal.
Iurescia et al. [Contribution 8] investigated the genomic variants in association with the
linezolid-resistant phenotype in the cfr-mediated linezolid-resistant LA-MRSA isolates
from Italian pig farms. These studies implied a transmission risk from livestock to humans
by the presence of cfr-positive LA-MRSA and indicated the importance of continuous
genomic surveillance of cfr-positive LA-MRSA.

Plasmids and phagemids play a crucial role in MRSA evolution and adaptation, as well
as the acquisition and spread of antimicrobial resistance and virulence genes. Al-Trad et al.
[Contribution 10] explored the plasmid profiles of the clinical MRSA isolates during the
period from 2016 to 2020 obtained from a tertiary hospital in the state of Terengganu,
Malaysia. Saei et al. [Contribution 12] gave details of the role of prophage $Sa3 in the
adaption of S. aureus ST398 sub-lineages from human to animal hosts.

In the virulence realm, Pulia et al. [Contribution 5] studied the staphylococcal virulence
gene’s expression in situ in human skin and soft tissue infection patients from two medical
centers in Wisconsin, USA, and demonstrated a relative increase in the transcripts of several
toxins, adhesion, and regulatory genes. Kim et al. [Contribution 7] used DNA affinity cap-
ture assay (DACA) to study the MRSA virulence factor and antibiotic resistance regulation.
They showed that the SarA protein bound to all mecA, sarA, and sarR promoters, and the
sarA truncated mutant weakened antibiotic resistance to oxacillin and reduced biofilm forma-
tion. Phenol-soluble modulin (PSM) belongs to the peptide toxins superfamily and possesses
similar alpha-helical and amphipathic secondary structures. It plays significant roles in the
pathogenesis of S. aureus and S. epidermidis through its pro-inflammatory, cytolytic, and biofilm-
structuring functions. The methicillin resistance-associated PSM locus (psm-mec) is found in
the class A mec gene complex within the staphylococcal chromosome cassette mec (SCCrmec)
in many staphylococcal species. Cheung et al. [Contribution 13] characterized the SCCmec
elements from methicillin-resistant S. pseudintermedius (MRSP) isolates representing the
four major lineages in the United States and gained insights into the composition of SCCmec
elements in MRSP. In particular, this group reported that PSM-mec was expressed in some
specific methicillin-resistant isolates of S. pseudintermedius and laid the genetic foundation
for further elucidating the SCCmec-encoded virulence and resistance factors.

For the review /perspective, Uehara [Contribution 2] gave an update on the current sta-
tus of SCCmec. Tenover and Tickler [Contribution 4] commented on the current molecular
approaches for rapid detection of MRSA /MSSA in various clinical specimens. De Rose et al.
[Contribution 9] reviewed the recent literature on the management of neonatal staphylococ-
cal skin infections and discussed the most appropriate clinical approaches based on four
cases of neonatal blistering diseases with staphylococcal infections.

S. aureus, including MRSA and MSSA, will remain a major human and animal
pathogen. Further research on molecular evolution, epidemiology, characterization, and
pathogenicity of staphylococci is needed to obtain a better understanding of the emerging
trends in antibiotic resistance and virulence and to therefore control infections caused by
this pathogen.
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