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ABSTRACT

Isolates of Ureaplasma diversum recovered from bovines with reproductive disorders and healthy ones of
four premiseswere compared by SE-AFL P. Twenty-eight SE-AFL P profileswithout monomorphic fragments
were obtained. The ureaplasmastudied were divided in clustersA and B. Cluster A was divided in subclusters
Aland A2, whileAl wasdivided in subclusters Alaand Alb. Cluster B grouped only the reference strains.
The clusters obtained were not associated with the reproductive disorders. The dendrogram obtained showed
high heterogeneity among the studied ureaplasmas and indicated alow genomic stability as detected in other

species of microorganisms of class Mollicutes.
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INTRODUCTION

Roughly 200 species of Moallicutes (mycoplasmas) inhabit
humans, animals, insects or plants as comensal, oportunistic or
pathogenic agents. These bacteria may cause acute infections,
but usually the diseasesfollow chronic courses (29). Someanimal
originmollicutesinterferewith the health of commercial species,
laboratory animals and domestic animalslike catsand dogs (22).

A circular double-stranded DNA is distinguished by the
minute size of themollicute genome and thelow (G + C) content,
within arather narrow range from 24 to 33 mol%. In addition,
these bacteria have a reduced metabolism and present sterols
inthe cell membrane. Nonethel ess, the biologic diversity among
species, variants and strains challenges the understanding of
their characteristics (7). Methods based on DNA analysis(3,8,9)
have shown intra-specific genetic variations in the most
important species of genus Mycoplasma (4,11,15,28). This
allowed for grouping some field isolates recovered from
outbreaks and helped us to identify their origin.

Seven species of genus Ureaplasma are described in some
mammals and birds. Ureaplasma may cause severe placentitis,
fetal alveolitis, abortion, or birth of weak calves (18,25). This
agent was previously considered a non pathogenic species

because it was aso found in healthy animals. However, the
association of U. diversum with cattle diseases led to consider
this mollicute as a pathogenic speciesin bovines (5,6).

U. diversum has approximately 750 Kpb, and the genotypic
variations of field isolates are unknown. In the present study,
isolates of U. diversum recovered mainly from female bovines
with or without reproductive disorders were assessed by means
of Single-EnzymeAmplified Fragment L ength Polymorphism (SE-
AFLP) (17), amethod used to verify genotypic differencesamong
microorganisms. Thisgenerated initial groupingsof U. diversum
isolates, which may help to better understand their distribution.

MATERIALAND METHODS

Ureaplasmastrainsand cultureconditions

Thirty isolates of U. diversumidentified by PCR (2) and two
type-strains, ATCC 49782 and 49783, were studied. Theseisolates
and strains were cultured and stored at -70°C in Ureaplasma
Medium (25,26). The isolates have been recovered from
vulvuvagina mucousof five healthy bovines, 24 femalesyelding
reproductive disorders (abortion, granular vulvitis, infertility) and
from semen of one healthy animal. The isolates were recovered
between 1999 and 2002. Theanimalswith reproductive disorders
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were from Brazilian farms located in the state of S&o Paulo
(premises |, Il and 1V). The fourth group was from the state of
Mato Grosso (healthy animals from property 111). The isolates
andthetypestrainswereinitialy culturedin candlejarsat 37°Cin
1.8 mL of Ureaplasma Medium supplemented with 5% CMRL-
1066 (with glutamineand without bicarbonate - Gibco®) (22,23).

DNA extraction

The DNA from the strainswas extracted from 50 mL of each
expanded culture. The ureaplasma cells were concentrated by
centrifugation at 16,000 xg for 25 minutes, and DNA extraction
was obtained with phenol/chlorophorm (27).

SE-AFL Psubtyping

An diquot of 10 pl of ureaplasmal DNA (50 ng/ul) was
digested overnight (18 hours) at 37°C with 24 U of Hindl 1 (Life
Technologies®) in the buffer of enzyme and water in avolume
of 10 . Fivemicrolitersof digested DNA wasused in areaction
containing 0.2 ug of each adapter oligonuclectide - ADH1 - 5’
CGGTATGCGACAG 3 and ADH2 - 3 GAGTGCCATACGC
TGTCTCGAS' (17), LU of T4ADNA ligase(Life Technologies®),
4l ligase buffer, and water, in afinal volumeof 20 Wl incubated
at room temperature for 3 hours. Ligated DNA was heated to
80°Cfor 10 minutes(17).

PCR was performed in 5 pL of ligated DNA to generate
templates, 2.5 mM MgCl,, 300 ng of primer HIG - 5
GGTATGCGACAGAGCTTG3 (17), 1 U of TagDNA polymerase
in 1x PCR buffer (Life Technologies®) and completed with
ultrapure water to thefinal volume of 50 .

Themixturewasinitially denatured at 94°C for 4 minutes,
followed by 35 cyclesat 94°C for 1 minute, 60°C for 1 minute,
and 72°C for 2.5 minutes. The procedure was performed twice
to confirm reproducibility.

Fragment detection and analysis

Amplified products (15 pl) were electrophoresed in a 2%
agarose gel with ethidium bromide (0.5 mg/mL) and observed
with ultraviolet light. The size of the fragments was measured
using the Vilber Lourmat Photodocumentati on program (Image
Master VDS, Amersham Pharmacia Biotech®). A dendrogram
was constructed using the NTSY S program (24). The UPGMA
method with arithmetic meaning was used to determine the
genetic relationship between isolates and strains, applying the
Dicesimilarity coefficient (%). Thediscriminatory index of the
method was cal cul ated as described by Hunter and Gaston (10).

RESULTS

The studied isolates generated fragments between 400 bp
and 3,000 bp (Fig. 1). Twenty-eight profiles were detected, and
no monomorphic bands were observed among the U. diversum
isolates. The ID calculated for SE-AFLP was 0.98. The
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reproducibility of the tests yielded differences in the intensity
of the bands, but did not lead to differences in the analysis of
the groups. A dendrogram (Fig. 2) obtained by the Dice
coefficient grouped the ureaplasmaisolatesin clustersA and B.
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Figure 1. SE-AFLP patterns obtained with primer HI-G of U.
diversumisolates recovered from bovinesfrom four properties.
Lanes1to 3: property 1; lanes4, 5, 15to 23: property I1; lanes6
to 14: property 1V; lanes 24 to 28: property 111; lanes 29: property
IV; lane 30: 100 bp DNA Ladder.
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Figure 2. Relation among U. diversum isolates on the basis of
SE-AFLP patterns. Dendrogram constructed by the use of
UPGMA .Percentages of similarity patterns were calcul ates by
Dice' scoefficient.



Cluster A was divided into two subclusters (A1 and A2), and
A1l was further divided into other subclusters Ala, Alb.
Subcluster Ala grouped eight isolates recovered from animals
of farmsl, I111 and IV and presented asimilarity of about 45%. In
subcluster Alb, two isolatesfrom farm |, all isolates of farm 11
(twelve) and four isolates of farm IV were assembled with a
similarity rate over 50%. In subcluster A2, two samples from
farm 111 were grouped with two samplesfrom farm IV, with 40%
of similarity. Cluster B contained only the type strains.

DISCUSSION

In the present study, SE-AFLP showed high discriminative
differentiation among U. diversumisolates detecting 28 profiles
of 32 isolates, which allowed for grouping these ureaplasmasin
two clusters. The U. diversumtypestrainsweregrouped in cluster
B probably because they have another origin; consequently,
they did not present smilar profileswhen comparedtothe Brazilian
genotypes. Subclusters Ala and A2 presented large genotype
diversity, being obtained from healthy and sick animals from
different farms. The sub cluster A 1b al so presented ahigh genetic
heterogeneity among 18 isolates recovered from animals with
reproductivedisorders. In addition, twelve (66.60%) isolateswere
from farm Il, and the DNA fragments studied are more
homogeneous compared with isol ates obtained from other farms.
Theisolatesfromfarm |1 wererecovered during an acute outbreak
of the disease, suggesting a recent introduction or a brief
presence of microorganism in farm 11, not alowing for DNA
modification. The ureaplasmal heterogeneity in the same herd
may be justified by the introduction of new specimens due to
their frequent transportation and commerce from Brazilianfarms.

Spontaneous mutations in isolates of M. hyosynoviae
recovered from swine were suggested when this host remained
for prolonged periodsin the same herd (13). In contrast, isolates
of M. mycoides spp mycoidesrecovered from cattlein Tanzania
(16) and in isolates of M. bovis recovered in Denmark (15)
presented a genomic stability, allow for establishing an
epidemiological relationship. Isolates of M. capricolum subsp.
capripneumoniae were analyzed by means of AFLP, providing
13 different profiles of 38 isolates (12). Other genotypic
variationswere detected in other species of genus Mycoplasma
(11-14,16,21). The pathogenicity or the epidemiologic
relationship of the genomic diversity in theisolates studied has
not been established yet. The results presented are the initial
parameters for the genomic comparison of U. diversum field
isolates by the use of SE-AFLP.

Genotypic variation may be related to the frequency of
repetitive elements or insertion of sequence elements in the
Mollicute genome (23). These sequences may provide an
atractive substrate for recombinational deletion of large genomic
regions during mycoplasma evolution, consistent with the
genetic plasticity associated with the high frequency antigenic

Genotyping of U. diversum

variation common in this microbial class (1). Intra-species
variability of genome size may be caused by integration of viral
sequences into mycoplasmal chromosome, as mentioned in
Soiroplasma citri (1).

The methodology used supports the comparison of
intraspecies diversity of ureaplasma. U. diversum usually
presents fast growth in the prime isolation; however, it is more
difficult to subculture some isolates and extract the respective
DNA. The SE-AFLP requires a small amount of DNA; less
expensive equipment than Pulsed Field Gel Electrophoresis
(PFGE); doesnot require Southern-blotting followed by probing;
is simple to perform and more reproducible than Random
Amplified Polymorphic DNA methodology (RAPD) (19,20).

The detected heterogeneity of studied U. diversumisolates
suggestsalow genomic stability and complieswith theevolution
of Mollicutes (30). Additional studies are needed on the
distribution of thisureaplasmain bovine herdsto better associate
the isolates, the diseases and their frequencies to further
understand and control this microorganism.

ACKNOWLEDGMENTS

Thiswork was supported by FAPESP, process: 01/09835-0.

RESUMO

Tipagem genotipica deestirpesde Ureaplasma
diversum por meio da amplificacéo de fragmentos
polimorficos com Unica enzima (SE-AFL P)

Cepas de referéncia e 30 estirpes de Ureaplasma diversum
isoladas do muco vaginal de bovinos apresentando ou ndo
distirbiosreprodutivos, de quatro diferentes propriedades, foram
comparadaspor meio dametodol ogiada SE-AFL P (single-enzyme
amplified fragment length polymorphism). Foram obtidos 28 pexfis,
com ausénciade fragmentos monomorficos. No dendrograma, as
amostras foram divididas em grupos A e B. O grupo A foi
subdividido em A1 e A2 e 0 Al dividiu-se em Alae Alb. As
amostras de referéncia formaram o grupo B. N&o houve
diferenciacdo entre as estirpes isoladas de animais doentes ou
sadios. Evidenciou-se grande heterogeneidade entre os
ureaplasmas estudados indicando baixa estabilidade genémica,
como detectado em outras espéciesdos microrganismosdaclasse
Mollicutes.

Palavr as-chave: Ureaplasma diversum, SE-AFLP, bovino, dis-
tarbios reprodutivos
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