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Introduction

Sporothrix is a genus of pathogenic fungi responsible for sporotrichosis,
a chronic infection affecting the skin, subcutaneous tissues, and, in some
cases, systemic organs. These fungi are widely distributed in soil and plant
material and are primarily transmitted through traumatic inoculation. Recently,
new species within the Sporothrix complex have been identified, necessitating
precise molecular tools for their genetic profiling and epidemiological study.
Microsatellites, also known as simple sequence repeats (SSRs), are highly
polymorphic and co-dominant markers suitable for assessing genetic diversity,
population structure, and evolutionary relationships. The development of high-
throughput microsatellite markers is crucial for studying the genetic makeup
of new Sporothrix species. This paper outlines the process of developing
these markers and their application in understanding the genetic profile of
Sporothrix species.

Description

Microsatellites consist of repeating units of 1-6 base pairs of DNA and
are scattered throughout the genome. Their high mutation rate and variability
make them excellent markers for genetic studies. The development of
microsatellite markers involves several steps:

(1) identification of microsatellite regions,
(2) primer design for PCR amplification
(8) validation and optimization of primers
(4) genotyping and data analysis.

The first step in developing microsatellite markers is identifying
microsatellite regions in the genome. This can be achieved using high-
throughput sequencing technologies and bioinformatics tools. Sequencing
the genome of the target organism allows researchers to scan for regions
containing microsatellites. Specific software, such as MSATCOMMANDER
or QDD, can be used to detect and characterize these regions, providing
information on the type, length, and frequency of microsatellites in the genome
[1].

Once microsatellite regions are identified, primers are designed to flank
these regions for PCR amplification. The primers should be specific, avoiding
secondary structures and primer-dimer formations. Tools such as Primer3 or
Primer-BLAST are commonly used for designing primers. Primers are then
synthesized and tested for their specificity and efficiency in amplifying the
target microsatellite regions.The designed primers need to be validated
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and optimized to ensure they produce clear and reproducible amplification
patterns. This involves testing the primers on a panel of DNA samples from
different strains or isolates of the target organism. Parameters such as
annealing temperature, magnesium concentration, and cycling conditions
may need adjustment to achieve optimal results. Successful amplification is
confirmed through gel electrophoresis, where clear and distinct bands indicate
specific binding of the primers to the target regions [2].

After validation, the primers are used to genotype a larger sample set
to assess genetic diversity and population structure. This involves PCR
amplification followed by capillary electrophoresis or next-generation
sequencing to resolve the microsatellite alleles. The resulting data is analyzed
using software such as GeneMapper or GenAlEx, providing information on
allele frequencies, heterozygosity, and genetic differentiation. Developing
microsatellite markers for new Sporothrix species is essential for several
reasons. Firstly, it allows for the accurate identification and differentiation of
species within the complex. Secondly, it aids in studying the genetic diversity
and population structure of these species, which is critical for understanding
their epidemiology and evolutionary history. Lastly, it provides insights into
the mechanisms of pathogenicity and resistance, guiding the development of
effective control and treatment strategies [3].

The Sporothrix complex comprises several species with varying
pathogenic potential and geographical distribution. Traditional methods of
species identification, such as morphological and biochemical tests, are
often insufficient due to overlapping characteristics. Microsatellite markers
provide a more precise and reliable means of distinguishing between
species. By analyzing the genetic profiles of different isolates, researchers
can identify species-specific markers and develop molecular diagnostic tools.
Understanding the genetic diversity and population structure of Sporothrix
species is crucial for tracing infection sources and transmission routes.
Microsatellite markers can reveal patterns of genetic variation within and
between populations, shedding light on their evolutionary dynamics. For
instance, high genetic diversity within a population may indicate multiple
introduction events or a long-established presence in a region. Conversely,
low diversity might suggest recent introduction or a clonal expansion of a
single strain [4].

Microsatellite markers can be used to study the epidemiology and
evolutionary history of Sporothrix species. By analyzing the genetic profiles of
isolates from different geographical locations and host species, researchers
can infer the origins and spread of infections. This information is vital
for developing effective surveillance and control measures. Additionally,
comparing the genetic profiles of pathogenic and non-pathogenic strains can
provide insights into the genetic basis of pathogenicity and host adaptation.
The genetic information obtained from microsatellite markers can also
be used to investigate the mechanisms of pathogenicity and resistance
in Sporothrix species. For example, certain microsatellite alleles may be
associated with virulence factors or resistance to antifungal drugs. Identifying
these associations can help in developing targeted therapies and improving
treatment outcomes. Furthermore, understanding the genetic factors
underlying pathogenicity can inform the development of vaccines and other
preventive measures [5].

Conclusion

While the development and application of microsatellite markers offer
significant advantages, several challenges remain. One of the primary
challenges is the need for high-quality genomic data for the target organism.
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The accuracy and reliability of microsatellite markers depend on the
completeness and quality of the genome assembly. Advances in sequencing
technologies and bioinformatics tools are expected to address this challenge,
providing more comprehensive and accurate genomic data. Another challenge
is the transferability of microsatellite markers across different species. While
some markers may be conserved across closely related species, others may
be species-specific. This necessitates the development of species-specific
markers for each new Sporothrix species, which can be time-consuming
and resource-intensive. However, the use of cross-species amplification and
comparative genomics can potentially overcome this limitation, allowing for
the identification of conserved markers across multiple species.

Acknowledgement

None.

Conflict of Interest

There are no conflicts of interest by author.

References

1. Etchecopaz, Alejandro N., N. Lanza, Maria Agustina Toscanini and T. B. Devoto,
et al. "Sporotrichosis caused by Sporothrix brasiliensis in Argentina: Case report,
molecular identification and in vitro susceptibility pattern to antifungal drugs." Med
Mycol J 30 (2020): 100908.

2. Cordoba, Susana, Guillermina Isla, Wanda Szusz and Walter Vivot, et al. "Molecular
identification and susceptibility profile of Sporothrix schenckii sensu lato isolated
in Argentina." Mycoses 61 (2018): 441-448.

Page 2 of 2

Thomson, Pamela, Carlos Gonzalez, Olivia Blank and Valentina Ramirez, et
al. "Sporotrichosis outbreak due to Sporothrix brasiliensis in domestic cats in
Magallanes, Chile: A one-health-approach study." J Fungi 92023): 226.

Rodrigues, Anderson Messias, Gsybren De Hoog, Yu Zhang and Zoilo Pires De
Camargo. "Emerging sporotrichosis is driven by clonal and recombinant Sporothrix
species." Emerg Microbes & Infect 3 (2014): 1-10.

Rodrigues, Anderson Messias, G. Sybren de Hoog, Debora de Cassia Pires and
Raimunda S&mia Nogueira Brihante, et al. "Genetic diversity and antifungal
susceptibility profiles in causative agents of sporotrichosis." BMC Infect Dis 14
(2014): 1-9.

How to cite this article: Pereira, Rodrigues. “Developing High-throughput
Microsatellite Markers to Assess the Genetic Profile of New Sporothrix Species.”
Human Genet Embryol 15 (2024): 244.



https://www.sciencedirect.com/science/article/pii/S1156523319301994
https://www.sciencedirect.com/science/article/pii/S1156523319301994
https://onlinelibrary.wiley.com/doi/abs/10.1111/myc.12760
https://onlinelibrary.wiley.com/doi/abs/10.1111/myc.12760
https://onlinelibrary.wiley.com/doi/abs/10.1111/myc.12760
https://www.mdpi.com/2309-608X/9/2/226
https://www.mdpi.com/2309-608X/9/2/226
https://www.tandfonline.com/doi/abs/10.1038/emi.2014.33
https://www.tandfonline.com/doi/abs/10.1038/emi.2014.33
https://link.springer.com/article/10.1186/1471-2334-14-219
https://link.springer.com/article/10.1186/1471-2334-14-219

