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Abbreviation 

adk adenylate kinase 

BAL Bronchoalveolar lavage 

cgMLST Core genome multi locus sequence typing 

DNA Deoxyribonucleic acid 

dnaA Internal fragments of the chromosomal replication initiation protein 

gltX glutamyl-tRNA synthetase 

gmk guanylate kinase 

gyrB DNA gyrase subunit B 

lepA leader peptidase A 

M. hyorhinis Mycoplasma hyorhinis 

MLST Multi locus sequence typing 

PCR Polymerase chain reaction 

PCV2 Porince Circorvirus 2 

PRDC Porcine Respiratory Disease Complex 

PRRSV Porcine Reproductive and Respiratory Syndrome Virus 

RNA Ribonucleic acid 

rpoB RNA polymerase subunit 

rpoC DNA-directed RNA polymerase subunit beta 

SNP Single nucleotide polymorphism 

uvrA UvrABC system protein A 

valS valine-tRNA ligase 

VNTR Variable number tandem repeat 

WGS Whole genome sequencing 
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1. Introduction 
Mycoplasma hyorhinis (M. hyorhinis) is an important pathogen of pigs. Infection with 

M. hyorhinis can lead to various clinical manifestations, which may occur in isolation or 

concurrently. While the natural habitat for M. hyorhinis proliferation is the upper respiratory 

tract of pigs, various pathogenic mechanisms allow for dissemination and infection of other 

organs. For instance, if serous membranes are affected by M. hyorhinis, severe lesions and 

inflammatory processes can develop. This can result in significant medical and economic 

damages for both the pigs and the farmers. Core genome multi locus sequence typing 

(cgMLST) is a valuable tool to investigate outbreaks and for long-term surveillance of diverse 

strains. For the multi locus sequence typing (MLST) of the core genomes, the M. hyorhinis 

strains isolated and stored at the University of Veterinary Medicine Vienna between 2009 and 

2020 were genotyped and discussed in this publication and the accompanying thesis. 

1.1. Mycoplasma hyorhinis 

Mycoplasma hyorhinis is a small pleomorphic bacterium, belonging to the class Mollicutes and 

the family Mycoplasmataceae (Petzoldt and Kirchoff, 1986). Mollicutes represent the simplest 

form of self-replicating cells and are highly adapted to their hosts (Kornspan et al., 2015). 

Mollicutes are distinguished from other prokaryotes primarily by their lack of a cell wall. They 

are most closely related to gram-positive bacteria from which they have evolved by significant 

genome reduction (Rottem, 2003). 

M. hyorhinis ferments glucose and other sugars but does not hydrolyze arginine or urea, which 

is important for cultivation. It forms colonies with a diameter of approximately 0.5-1 mm, which 

exhibit a typical fried-egg morphology under the stereomicroscope (Kobisch and Friis, 1996). 

As other Mollicutes, the bacterium lacks a cell wall and is surrounded only by a cytoplasmic 

membrane, which accounts for its pleomorphism (Bisping, 1979), indicating a lack of fixed cell 

structure morphology. The genomes of the M. hyorhinis strains sequenced to date are 

approximately 820-840 kb in size, meaning that the species possesses smaller genomes even 

within the Mycoplasma genus (Calcutt et al., 2012). 

M. hyorhinis is a ubiquitous microorganism that is widely distributed worldwide (Schreiber and 

Thacker, 2012). Furthermore, M. hyorhinis has often been identified as a contaminant in cell 

cultures (Razin et al., 1998). Initially, M. hyorhinis was isolated from the respiratory tract of 

young pigs (Switzer, 1955). Its habitat resides in the mucosa of the upper respiratory tract and 
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tonsils (Kobisch and Friis, 1996). Infected pigs can be found in all age groups, with post-

weaning piglets being the most affected age class (Luehrs et al., 2017). A study by Clavijo et 

al. (Clavijo et al., 2019) has shown prevalence of fewer than 10 % in sows and weaning piglets, 

while the prevalence reached up to 100 % in post-weaning piglets. It is assumed that a few 

sows infect their offspring, which then spread throughout the post-weaning piglet herd. These 

remain hypotheses, as the exact epidemiology remains unclear, although direct contact has 

been proven as a main source of transmission (Clavijo et al., 2019). 

M. hyorhinis has been isolated and identified in various diseases and clinical conditions, 

subsequently recognized as a primary pathogen (Kobisch and Friis, 1996). The main clinical 

manifestations involve polyserositis and arthritis, affecting the majority of post-weaning piglets 

(Luehrs et al., 2017). 

1.2. Clinical Signs 

An infection with M. hyorhinis can manifest in various clinical signs, which may appear 

individually or in combination. Most infections progress sub-clinically, and infected pigs show 

no clinical signs (Luehrs et al., 2017). The microorganism resides as commensal in the upper 

respiratory tract and tonsils of asymptomatically infected pigs (Friis and Feenstra, 1994). 

Generally, depending on the study and population, M. hyorhinis can be isolated from 

approximately 10 % of sows and 30-40 % of weaning piglets from nasal swabs (Kobisch and 

Friis, 1996). The prevalence increases from the age of post-weaning piglets at three weeks, 

with evidence of the pathogen in up to 100 % of these piglets (Clavijo et al., 2019). 

An infection occurs when M. hyorhinis spreads or ascends. This may occure as an ascending 

infection into the lungs or through hematogenous dissemination, attaching to serous body 

cavities such as the pericardium, pleura, peritoneum, meninges and joints (Bünger et al., 2020; 

Friis and Feenstra, 1994). 

Hematogenous dissemination into the joints results in arthritis across different age groups. 

Lameness due to M. hyorhinis has been observed predominantly in pigs aged 12-15 weeks. 

However, piglets can show symptomatic signs as early as three weeks old. This is usually 

noticed by the farmer when one or more pigs show an abnormal gait. It is possible that one or 

multiple limbs are affected (Leuwerke, 2009). M. hyorhinis causes painful lesions on the joint 

surfaces (Kobisch and Friis, 1996). Noticeably post-weaning piglets exhibit signs of slow rising 

movements. Due to the discomfort when standing, affected pigs tend to lie down more often 

or shift their weight repeatedly to relieve the affected limbs. The clinically affected animal tends 
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to minimize movement of the joints, resulting in a stiff and jerky gait (Leuwerke, 2009). The 

affected joints exhibit swelling and localized hyperthermia. While the disease may heal 

spontaneously, the lesions caused by M. hyorhinis can lead to lasting damage. Affected piglets 

may experience lifelong discomfort while moving (Kobisch and Friis, 1996). 

Symptoms of arthritis can occur independently or in combination with other clinical conditions 

caused by M. hyorhinis. Additional indications of a M. hyorhinis infection include polyserositis. 

It can affect every serous membrane in the body. It is an inflammation of the pleura, 

pericardium, or peritoneum. This condition may lead to fever, decreased fee intake, lethargy, 

and dyspnea (Schreiber and Thacker, 2012). Often triggered by poor overall health, affected 

piglets are often runts and fail to gain the desired weight. 

Depending on which serous membranes are affected, certain clinical signs may be more 

prevalent. Pleuritis often coincides with dyspnea. 

M. hyorhinis has also occasionally been isolated from cases of conjunctivitis (Friis, 1976), otitis 

media, and eustachitis, and has been implicated in the Porcine Respiratory Disease Complex 

(PRDC) as a contributing pathogen (Lee et al., 2016). Furthermore, M. hyorhinis is often found 

in conjunction with other pathogens and coinfections frequently occur, for instance, with 

Porcine Reproductive and Respiratory Syndrome Virus (PRRSV) and Porcine Circovirus 2 

(PCV2) (Lee et al., 2016). 

Depending on the severity of the disease and affected organ systems, pigs may recover within 

one to two weeks but might have chronic impairment. Some, however, may succumb to the 

infection or need to be culled (Schreiber and Thacker, 2012). 

1.3. Sample Collection for Laboratory Diagnosis 

As the clinical presentations are nonspecific, an unequivocal diagnosis of a M. hyorhinis 

infection cannot be determined based solely on clinical examination. Diagnosis always 

necessitates the detection of the bacterium. Typically, swab samples are taken for 

bacteriological examination or molecular detection by PCR. Various approaches are available 

for this purpose. Samples can be taken from both live and deceased or culled animals. In the 

case of deceased pigs, samples are collected during necropsy from the affected tissue sites. 

This can be done through swabbing of joints and serous surfaces. It is advisable to take 

multiple samples from affected pigs to increase the likelihood of an accurate diagnosis 

(Leuwerke, 2009). 
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In live pigs, various methods can be employed to obtain informative samples. In cases of 

respiratory diseases, swabs from the upper respiratory tract and/or bronchoalveolar lavage 

(BAL) fluid sampling are recommended for the detection of M. hyorhinis. Generally, and this 

applies to the detection of many other pathogens as well, samples should be collected before 

any antibiotic treatment (Schreiber and Thacker, 2012). 

In cases of lameness or swollen joints, samples for pathogen detection are obtained under 

sterile conditions. Synovial fluid is collected from the joint (Leuwerke, 2009). 

Depending on the location of the lesion, different pathogens must be considered as differential 

diagnoses. For lameness or arthritis, besides M. hyorhinis, five other pathogens are to 

consider. These include Streptococcus suis, Glaesserella parasuis, Actinobacillus suis, 

Erysipelothrix rhusiopathiae, and Mycoplasma hyosynoviae (Leuwerke, 2009). 

In cases of polyserositis, Glaesserella parasuis, Actinobacillus pleuropneumoniae and 

Streptococcus suis can cause similar lesions and clinical signs in affected pigs (Schreiber and 

Thacker, 2012). 

1.4. Diagnostics and Molecular Typing 

Laboratory diagnosis of M. hyorhinis is usually performed by cultivation and/or PCR. 

M. hyorhinis grows well in and on Friis medium (Kobisch and Friis, 1996). Its growth is 

indicated by a color change of the broth medium due to acidification based on glucose 

fermentation. Colonies of M. hyorhinis usually develop within 3-5 days on Friis agar, exhibit a 

typical fried egg morphology, and show variability in colony size and opacity (Palzer et al., 

2020). After cultivation, M. hyorhinis is identified at the species-level using matrix-assisted 

laser desorption/ionization – time of flight (MALDI-ToF) mass spectrometry (Spergser et al., 

2019). For the molecular detection of M. hyorhinis in clinical specimens, end-point and real-

time PCR systems (Caron et al., 2000; Clavijo et al., 2014) have been developed, allowing a 

more rapid detection and quantification (real-time PCR) of the pathogen in samples 

examined.Multi-locus sequence typing (MLST) of M. hyorhinis strains was first described by 

Tocqueville et al. targeting the six housekeeping genes of the chromosomal replication 

initiation protein (dnaA), RNA polymerase subunit (rpoB), DNA gyrase subunit B (gyrB), 

glutamyl-tRNA synthetase (gltX), adenylate kinase (adk), and guanylate kinase (gmk) 

(Tocqueville et al., 2014). 

In 2020, a new MLST scheme was described employing a different combination of six 

housekeeping genes including leader peptidase A (lepA), DNA-directed RNA polymerase 
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subunit beta (rpoB), DNA-directed RNA polymerase subunit beta (rpoC), glutamyl-tRNA 

synthetase (gltX), UvrABC system protein A (uvrA) and valine-tRNA ligase (valS) (Földi et al., 

2020).  

MLST is used for typing various Mycoplasma species including M. hyorhinis (Brown et al., 

2015; El-Gazzar et al., 2016; Mayor et al., 2008). 

1.5. Therapy and Prevention 

Since they do not have cell walls, mycoplasmas are naturally resistant to antibiotics that 

interfere with cell wall synthesis, such as beta-lactams. In this regard, typical antibiotics 

effective against diseases caused by Streptococcus suis, Glaesserella parasuis, Actinobacillus 

suis, and Erysipelothrix rhusiopathiae show little to no success in treating M. hyorhinis-related 

illnesses. Particularly promising is the therapy involving macrolides and lincosamide antibiotics 

such as tylosin, tilmicosin, and lincomycin (Leuwerke, 2009). Success has also been observed 

with pleuromutilines (tiamulin), phenicoles (florfenicol), and tetracyclines (chlortetracycline) 

(Schreiber and Thacker, 2012). Both the antibiotic selection and the route of administration 

influence therapeutic success. Higher therapeutic efficacy has been reported with 

intramuscular administration rather than administration of the medications through food or 

water. However, as a general principle, the sooner the affected animals are treated, the better 

the chances of recovery and the lesser the likelihood of lasting damage (Leuwerke, 2009).  

Prevention mainly involves in reducing stressors, which includes ensuring appropriate stocking 

density and maintaining stable environmental conditions. This means avoiding significant 

temperature fluctuations, providing adequate ventilation without causing drafts (Schreiber and 

Thacker, 2012), maintaining stable humidity levels, and ensuring sufficient food and water 

availability (Leuwerke, 2009). Additionally, prior infections with swine influenza virus, PRRS 

virus, or PCV2 may predispose pigs to disease through immune modulation, making pigs more 

susceptible to an outbreak of M. hyorhinis-related illness (Leuwerke, 2009). Vaccines are 

available for all above mentioned swine diseases, so it is advisable for farmers to consider 

vaccinating their pigs. 

No specific vaccine has been licensed for M. hyorhinis in Europe yet. However, clinical 

vaccination trials have shown a reduction in cases of pericarditis and lameness (Martinson et 

al., 2018). Potential future approvals for vaccines appear promising based on current 

experimental data. Autogenous vaccines tailored to individual herds have demonstrated 

successful application in the field. 
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1.6. Core Genome Multi-Locus Sequence Typing 

Core genome multi-locus sequence typing (cgMLST) represents a significant advancement in 

molecular infection epidemiology, providing a robust framework for high-resolution typing of 

bacterial species. This method extends the traditional MLST by including a larger set of genes, 

often several hundred, from the core genome of a bacterial species. As a result, cgMLST 

provides deeper insight into the genetic relationships and evolution of pathogens, enhancing 

epidemiological investigations, outbreak tracking, and identification of infection sources 

(Ghanem and El-Gazzar, 2018; Menghwar et al., 2022). 

The cgMLST builds upon the principles of MLST, which targets a small number of 

housekeeping genes, usually 6-7 genes, to characterize bacterial isolates (Maiden et al., 

1998). In contrast, cgMLST encompasses a much broader array of genes that are conserved 

across the core genome of the species being studied. The core genome consists of genes that 

are present in all strains of a species, providing a stable genetic foundation for comparative 

analyses (Ruppitsch et al. 2015). By examining hundreds of these conserved loci, cgMLST 

achieves higher resolution in distinguishing between closely related strains (Dyer et al., 2025). 

The process of cgMLST involves several key steps: 

1. Genome Sequencing: Whole genome sequencing is performed on the bacterial 

isolates to obtain comprehensive genetic data (Leopold et al., 2014). 

2. Gene Identification: Using bioinformatics tools, genes from the core genome are 

identified and extracted from the whole genome sequencing data (Ruppitsch et al., 

2015). 

3. Allele Assignment: Each core target gene is analyzed to determine its specific allele 

type. This involves comparing the gene sequences to a reference database of known 

alleles (Dyer et al., 2025). 

4. Allelic Profiling: The combination of allele types across all core genes constitutes the 

allelic profile of the isolate (Leopold et al., 2014). 

5. Data Analysis: Allelic profiles are compared to assess genetic relatedness among 

isolates. Phylogenetic trees and clustering algorithms are often used to visualize these 

relationships (Moura et al., 2016). 
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The comprehensive nature of cgMLST makes it particularly useful for studying bacterial 

pathogens with significant genetic diversity. It not only provides a high-resolution typing 

scheme but also facilitates the identification of genetic variations that may contribute to 

virulence, antibiotic resistance, and other clinically relevant traits (Ruppitsch et al., 2015). 

The cgMLST approach offers several advantages over traditional typing methods. Its high 

resolution enables the discrimination of closely related strains, which is crucial for outbreak 

investigations and transmission studies. Additionally, the standardized nature of cgMLST 

allows for easy comparison of data across different laboratories and studies, fostering 

collaboration and data sharing within the scientific community (Moura et al., 2016). 

However, cgMLST is not without its challenges. The requirement for whole-genome 

sequencing and advanced bioinformatics tools can be resource-intensive, which may limit its 

use in laboratories with restricted funding. Furthermore, the generation and maintenance of 

comprehensive allele databases necessitate ongoing efforts in data curation and quality 

control (Uelze et al., 2020). 
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3. Discussion and Conclusion 
In recent years, M. hyorhinis has increasingly been recognized as a significant pathogen in the 

swine industry, primarily due to its association with polyserositis, polyarthritis, and its 

contribution to the Porcine Respiratory Disease Complex (PRDC) (Friis and Feenstra, 1994).  

While once previously considered a commensal organism within the upper respiratory tract of 

pigs, M. hyorhinis has now been recognized as a significant cause of disease, particularly in 

younger pigs, resulting in economic losses due to reduced growth, increased mortality, and 

treatment cost (Friis and Feenstra 1994). Despite this recognition, much remains to be 

understood about the pathogen's epidemiology, the genetic diversity within its populations, and 

how these factors influence the spread of disease within pig herds (Bünger et al., 2021). 

One of the key challenges in controlling M. hyorhinis infections is the absence of effective 

commercial vaccines. An autogenous vaccine specifically prepared for affected farm ca 

compensate for the lack of commercially available vaccines in Europe. Though a cultivation of 

M. hyorhinis is necessary. Besides those options veterinarians and farmers are reliant on 

antibiotic therapies and strict biosecurity protocols to manage outbreaks. However, given the 

rising concerns about antibiotic resistance and the potential for antibiotics to lose effectiveness, 

alternative strategies for monitoring and controlling M. hyorhinis are required. This need has 

driven the development of more advanced diagnostic and genotyping methods, which allow 

for better tracking of outbreaks, understanding of pathogen transmission, and insights into the 

pathogen's evolutionary dynamics (Földi et al. 2023). 

Traditional genotyping methods, such as MLST and variable number of tandem repeats 

(VNTR) analysis, have been employed for some time to study M. hyorhinis populations. These 

techniques have facilitated the identification of major genetic lineages and elucidation of 

transmission patterns (Földi et al., 2023; Tocqueville et al., 2014). However, these methods 

are limited in their discriminatory power among closely related strains. MLST, for instance, 

relies on a limited number of housekeeping genes, and while it can provide some insight into 

the genetic relationships between strains, its resolution is often insufficient for detailed 

epidemiological studies. Similarly, VNTR analysis, which targets short, repetitive DNA 

sequences, can sometimes fail to provide enough discriminatory power to differentiate 

between strains that are genetically very similar but may behave differently in terms of 

virulence or antibiotic resistance (Ruppitsch et al., 2015). 
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To overcome these limitations, this study introduced a cgMLST scheme for M. hyorhinis. By 

focusing on a much larger portion of the genome, cgMLST offers far greater resolution than 

traditional MLST, providing detailed insights into strain relationships. In particular, this study 

applied the cgMLST scheme to 81 M. hyorhinis strains from Austrian and German pig herds, 

revealing substantial genetic diversity among the strains and providing valuable insights into 

the population structure of the pathogen. The ability to detect genetic variation at a more 

granular level means that cgMLST can be particularly useful in identifying clonal clusters of 

M. hyorhinis and tracking their spread within and between herds. 

One of the major findings of the study by Bünger et al. was the identification of distinct clonal 

clusters of M. hyorhinis within the sampled pig populations (Bünger et al., 2021). These 

clusters suggest that certain strains appear more prevalent in specific regions or farms. This 

finding has important implications for the control of M. hyorhinis outbreaks, as it suggests that 

targeted interventions could be designed to address specific clonal lineages that are 

particularly problematic in certain regions. Moreover, the ability to track the spread of these 

clonal clusters over time could help in understanding how the pathogen moves between herds, 

whether through direct contact between animals, environmental contamination, or the 

movement of farm personnel and equipment. 

The study also compared the performance of cgMLST with core genome single nucleotide 

polymorphism (SNP) typing, another high-resolution genotyping method that has been used 

to study a wide range of bacterial pathogens (Bünger et al., 2021). While both methods 

provided high-resolution insights into the genetic diversity of M. hyorhinis, cgMLST has several 

advantages in terms of standardization and ease of use. SNP typing, while highly sensitive, 

can be more challenging to interpret and may not always be comparable between different 

studies or laboratories. In contrast, cgMLST enables standardized comparison across studies 

and laboratories, making it a more practical tool for large-scale epidemiological studies and for 

use in routine diagnostics. 

One of the strengths of the cgMLST approach is its potential for long-term application in 

surveillance programs. As the scheme is based on a core set of genes that are present in all 

strains of M. hyorhinis, it provides a stable framework for comparing strains over time. This 

means that as more strains are collected and sequenced, they can be added to the existing 

cgMLST database, facilitates monitoring the emergence and evolution of strains. Over time, 
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this could provide valuable insights into the factors that drive the emergence of new pathogenic 

strains, such as changes in farming practices, antibiotic use, or pig genetics. 

The application of cgMLST to M. hyorhinis also provieds new opportunities to investigate 

virulence and resistance mechanisms. By correlating specific genetic changes with clinical 

outcomes or resistance to particular antibiotics, researchers can begin to identify the genetic 

factors that contribute to the pathogen's ability to cause disease. This could lead to the 

development of new diagnostic tests that are able to predict the virulence or resistance profile 

of a given strain based on its cgMLST profile, allowing for more targeted and effective 

treatment strategies. 

However, there are also challenges and limitations to the cgMLST approach that must be 

acknowledged. While the scheme provides high-resolution data, it requires access to WGS, 

which may be resource-intensive and time-demanding, particularly for routine diagnostic use 

in the field (Bünger et al. 2021). Moreover, while cgMLST provides valuable insights into 

genetic relationships between strains, it does not directly reveal information about the 

pathogen's phenotype, such as its virulence or antibiotic resistance. These factors will need to 

be studied in conjunction with cgMLST data to fully understand the clinical implications of 

different M. hyorhinis strains. 

Furthermore, while the study focused on pig herds in Austria and Germany, the generalizability 

of these findings to other regions remains to be seen how generalizable the findings are to 

other regions or production systems in uncertain. Different farming practices, biosecurity 

measures, and environmental factors could influence the population structure of M. hyorhinis 

in other parts of the world, and further studies will be needed to determine whether the same 

clonal clusters identified in this study are present in other regions. In addition, asymptomatic 

carriers are known to contribute to the transmission of M. hyorhinis, supporting its commonly 

unnoticed spread between herd. 

In conclusion, the development of a cgMLST scheme for M. hyorhinis represents a significant 

advancement in our ability to study and track this important pathogen. By providing a high-

resolution, standardized approach to genotyping, cgMLST offers new insights into the genetic 

diversity and population structure of M. hyorhinis and provides a valuable tool for outbreak 

investigation and surveillance. The findings of this study underscore the importance of 

continued research into the epidemiology of M. hyorhinis and the need for further development 

of tools and strategies to control its spread. Given ongoing challenges from infectious diseases 
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in swine production, the application of advanced genomic tools like cgMLST will be critical in 

improving animal health and reducing the economic impact of diseases like M. hyorhinis. 
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4. Summary 
Mycoplasma hyorhinis is a common commensal and opportunistic pathogen in swine, 

particularly affecting piglets by causing polyserositis and polyarthritis, and contributing to the 

Porcine Respiratory Disease Complex. Its role in systemic infection and various clinical 

manifestations such as meningitis, conjunctivitis, and otitis remain poorly understood. 

Currently, there are no commercial vaccines in Europe, and management of infection largely 

relies on antibiotics and biosecurity measures. To better understand and track M. hyorhinis 

infections, advanced genotyping methods like multi-locus sequence typing and variable 

number tandem repeat analysis have been developed. However, these techniques show only 

moderate discriminatory power for differentiating closely related strains. 

In this study, a core genome multi-locus sequence typing scheme was developed and applied 

to 81 M. hyorhinis strains from Austrian and German pig herds. The core genome multilocus 

sequence typing scheme demonstrated superior discriminatory power compared to traditional 

multi-locus sequence typing methods, revealing high genetic diversity among strains and 

differences in detection sites. Furthermore, core genome multilocus sequence typing allowing 

the identification of clonal clusters. The core genome multi-locus sequence typing approach 

was further compared with core genome single nucleotide polymorphism typing, confirming 

the high resolution of core genome multi-locus sequence typing for epidemiological studies. 

Overall, this study highlights the usefulness of core genome multi-locus sequence typing in 

tracking M. hyorhinis outbreaks and understanding its population structure in pig herds. 
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5. Zusammenfassung 
Mycoplasma hyorhinis ist ein häufiger Kommensale und opportunistischer Erreger bei 

Schweinen, der insbesondere Ferkel betrifft und Polyserositis sowie Polyarthritis verursacht. 

und zum „Porcine Respiratory Disease Complex“ beiträgt. Seine Rolle bei systemischen 

Infektionen und verschiedenen klinischen Erscheinungsformen wie Meningitis, Konjunktivitis 

und Otitis ist bislang nur unzureichend verstanden. Derzeit sind in Europa keine kommerziellen 

Impfstoffe verfügbar, und die Bekämpfung von Infektionen beruht weitgehend auf dem Einsatz 

von Antibiotika und Maßnahmen der Biosicherheit. Um M. hyorhinis Infektionen besser zu 

verstehen und nachzuverfolgen, wurden fortgeschrittene Genotypisierungsmethoden wie 

Multi-Locus Sequence Typing und die Analyse von variablen Tandemwiederholungen 

entwickelt. Diese Techniken bieten jedoch nur eine moderate Fähigkeit, engverwandte 

Stämme zu differenzieren. 

In dieser Studie wurde ein Core Genome Multi-Locus Sequence Typing Schema entwickelt 

und auf 81 M. hyorhinis Stämme aus österreichischen und deutschen Schweinebeständen 

angewendet. Das Core Genome Multi-Locus Sequence Typing Schema zeigte eine deutlich 

höhere Diskriminierungsfähigkeit im Vergleich zu herkömmlichen Multi-Locus Sequence 

Typing-Methoden und deckte damit eine hohe Diversität unter den Stämmen und 

Detektionslokalisationen auf. Des Weiteren ermöglichte Core Genome Multi-Locus Sequence 

Typing die Identifizierung klonaler Cluster. Das Core Genome Multi-Locus Sequence Typing 

wurde außerdem mit dem Core Genome Single Nucleotide Polymorphism Typing verglichen, 

wobei die hohe Auflösung des Core Genome Multi-Locus Sequence Typing für 

epidemiologische Studien bestätigt wurde. Diese Studie unterstreicht insegsamt den Nutzen 

des Core-Genome-Multi-Locus-Sequence-Typing bei der Nachverfolgung von M. hyorhinis 

Ausbrüchen und beim Verständnis der Populationsstruktur dieses Erregers in 

Schweinebeständen.  
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