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ARTICLE INFO ABSTRACT

Keywords: Mycoplasma hyopneumoniae is a swine pathogen bacterium, causing significant economic losses worldwide.
Swine Epidemiological investigations based on molecular typing methods support the prevention and eradication
MLST strategies for the control of M. hyopneumoniae, through tracing the spreading of the pathogen. The present study
MLVA describes the genotyping of 44 M. hyopneumoniae strains isolated from Hungarian, Czech and Slovakian porcine
JI:/};?)plasma hyopnewumoniae lung samples by multi-locus sequence typing (MLST), multiple-locus variable-number tandem repeat analysis
VNTR (MLVA) and analysing gene p146, and the evaluation of the used methods. The resolution of the three-gene (adk,

poB, tpiA) and the seven-gene (efp, metG, pgiB, recA, adk, rpoB, tpiA) based MLST systems was identical with 27
sequence types. MLVA utilising loci P97-RR1 and Locus1 extended with the serine repeat numbers of gene p146
showed the highest resolution power among the studied methods differentiating 40 genotypes. The independent
analysis of gene p146 revealed 31 different types among the isolates.

High variability of M. hyopneumoniae strains was detected by the used typing methods. The results confirmed
that utilization of the minimal MLST is suitable for phylogenetic analyses of M. hyopneumoniae strains. The
MLVA method extended with the evaluation of serine repeat numbers of gene p146 is adequate for the resolution
of genetic relationships within MLST groups. Examination of the p146 gene is suitable to complement both MLST

and MLVA methods in order to refine closer genetic relationships.

1. Introduction

Mycoplasma hyopneumoniae is the etiologic agent of porcine enzootic
pneumonia, a contagious respiratory disease, characterised by chronic
cough, growth retardation, low mortality, but high morbidity.
Culturing the organism is the gold standard for diagnostic purposes, but
the isolation of M. hyopneumoniae is fastidious and time-consuming,
thus it is not used for routine diagnosis (Maes et al., 2008). Therefore,
genotyping methods without prior cultivation are very useful in epi-
demiological investigations. Among the genotyping methods, conven-
tional multi-locus sequence typing (MLST) analysis of M. hyopneumo-
niae utilises seven housekeeping genes (efp, metG, pgiB, recA, adk, rpoB,
tpiA) to estimate phylogenetic relationships (Mayor et al., 2008). This is
a well-established and frequently used method, which provides data
easily comparable between different laboratories through online
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databases. Multiple-locus variable-number tandem repeat analysis
(MLVA) is an inexpensive and fast method for epidemiological in-
vestigations of M. hyopneumoniae (Vranckx et al., 2011; Charlebois
et al., 2014), but inter-laboratory comparisons of the results are diffi-
cult, because the target regions are not standardised and the majority of
the sequence data are publicly unavailable. Another typing method of
M. hyopneumoniae applicable directly on clinical material is the analysis
of gene p146. It is an adhesin-like protein encoding region containing a
variable-number tandem repeat (VNTR) region, which can be used for
genotyping either by VNTR analysis (Vranckx et al., 2011; dos Santos
et al., 2015; Michiels et al., 2017) or by sequence analysis (Mayor et al.,
2007; Savic et al., 2010).

The aims of the present study were to perform the genotyping of a
M. hyopneumoniae strain collection based on the analyses of gene p146,
MLST and MLVA data and to evaluate the used molecular typing
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