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ABSTRACT

Different systems are used to discriminate thelanity degree between strains. Some methods are
based on phenotypic characteristics and some obimegenotypic studies. In this paper we describe a
Repetitive Extragenic Palindromic-PCR (REP-PCR)hnétto evaluate the similarity degree between
Bacteroidesspp. strains isolated from intestinal samplesabbits to analyse the biodiversity of one of
the most abundant bacteria in the digestive sysfaibbits.
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INTRODUCTION

Probiotics are live microbial feed supplements Wwhieneficially affect the host animal by improving
its microbial balance (Fuller, 1989). Probioticsvéaebeen reported to increase feed intake, growth
(Lessard and Brisson, 1987), immune responses(iselt al, 1995; Lanninget al, 2000). However,
experiments have failed to show consistent and flsésleresponses of probiotics, and probably a
more accurate knowledge of intestinal biodiversitl help to develop new feed additives.

The intestinal microbiota in productive animals sists in a population of around*4®acteria of 200
species, and 40-50 genera (Savage, 1980). In saBhitteroidesspp. is the main bacterial species
and begins to colonize the gut as soon as two dfigs birth (Kovacset al, 2006). Its number is
increased progressively and, at day ten of lifevesrto concentrations of 4®bacteria per gram of
intestinal contentBacteroidaceadamily arises to 18 bacteria per gram of intestinal content in adult
rabbits (Yanabet al, 1999). Contrary to what happens in pigactobacillusspp. is not a habitual
component of the microbiota of rabbits. At the Inegng of life (two-days old) the lactobacilli cosnt
are 16° bacteria per gram of intestinal content, and @ssjvely decrease till $®bacteria per gram
of intestinal content at ten days of life (Kovatsal, 2006). Other main components of the intestinal
microbiota of rabbits are: Clostridia (10.0%pReptococcaceae(1.0%), Eubacteria (1.0%),
Enterobacteriacea¢<0.1%), Streptococci (<0.1%) (Yanabgeal, 1999).Escherichia colirepresents
only a minor gut population at levels of*facteria per gram of intestinal content before nires
and is practically absent in adult rabbit.

SomeBacteroidesspecies, aBacteroides thetaiotaomicroand Bacteroides fragilis play different
roles on the immune response of the gut assodwatgehoid tissue (Bnet al, 1996; Brubakeet al,
1999; Rheeet al, 2004; Mazmaniaret al, 2005) and more knowledge on these species cauld b
important to implement the intestinal health oflitda

To discriminate betweeBacteroidesspp. strains, with the aim of the selection ofadle different

strains for later more exhaustive studies, divenséecular biology methods can be used. We present
the results obtained with the Repetitive ExtragePadindromic-PCR (REP-PCR) method, a PCR

1041



9™ World Rabbit Congress — June 10-13, 2008 — Verohaly

amplification based on the use of primers that iaybe with repetitive sequences along the bacterial
genome, for the discrimination betweRacteroidesspp. strains isolated from gut samples of rabbits.

MATERIALS AND METHODS
Microorganisms used

Twenty-three strains oBacteroidesspp. were isolated by culture of fresh gut samplesBBE-
Amikacin (Biomedics, Madrid) at 37°C on anaerobicahditions during 24-48 h. Bacterial strains
were cloned and purified by subcultures on the saegia and conditions, and maintained at -70°C in
skim milk plus thioglycollate broth (Biomedics).

Nucleic acid extraction

Total DNA from Bacteroidesstrains was extracted and purified using the cormialeQIAamp DNA
Stool Mini Kit (Qiagen, West Sussex, UK). The recoemded lysis temperature was increased to 90°C,
and a posterior incubation step with lysozyme wied (10 mg/ml, 37°C, 30 min) in order to improve
the bacterial cell rupture. The bacterial DNA whaesl in 200 ul of Qiagen buffer AE and was staaed
-20°C until use. The purified DNA was stabilizedtiwthe addition of 4 pl of 40 mg/ml bovine serum
albumin (Sigma-Aldrich Quimica SA, Madrid) plus Pgfiribonuclease A (Sigma-Aldrich Quimica SA).

Primers and PCR conditions

To analyse the biodiversity degreeBdcteroidesspp. strains, REP-PCR profiles were examined. The
REP-PCR primers used were: 5-NNNNCgNCgNCATCNgg@+R! 5'-NcgNCTTATCNggCCTAC-
3.

The PCR reaction was composed of 2 ul purified DM#yted 1:10, 2.5 pl of each primer (final
concentration 2 pmol/ul), 25 pl of AmpliTag Gold R@®aster Mix (Applied Biosystem) and 18 ul of
deionised water. The REP-PCR reaction was perforomdg a GeneAmp PCR System 9700
thermocycler (PE, Biosystems, Warrington, UK). Tié¢A amplification conditions were: 95°C (5 min);
30 cycles of denaturing at 95°C (1 min), anneading2°C (1 min), and extension at 68°C (8 min); and
final extension step at 68°C (10 min). The reactias maintained at 4°C until use. The REP-PCR
fragments obtained were examined by DNA electragdisr using 1% agarose gel (Sigma-Aldrich
Quimica SA), and applying an electric field of Mp@uring 60 minutes. The size and the intensitthef
bands obtained was analysed using the ChemiGe8isyéne, Cambridge, UK) for the electronic
capture of the electrophoretic profiles, and theNGETOOLS software (Syngene). Dendrograms and
similarity arrays were generated using the Manhatistance (Kaufmann and Rousseaw, 1990) of
electrophoregrams.

RESULTS

In the Figure 1 it can be seen the electrophonatodiles obtained by REP-PCR amplification of
DNAs from 23 strains oBacteroidesspp. isolated from the intestinal contents of itsbb

In Figure 2 is represented the dendrogram constiutbm the REP-PCR profiles &acteroides
strains examined in the gel of Figure 1.

Different clusters are observed fBr fragilis and B. thetaiotaomicronstrains, clusters that could
represent genetic relationship between strains.
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Figure 1: REP-PCR profile for differerBacteroidespp. strains isolated from rabbits
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Figure 2: Dendrogram obtained after REP-PCR profile analysi

CONCLUSIONS
Comparison of electrophoretic REP-PCR profiles Bafcteroidesstrains isolated from intestinal

contents of rabbits should be an easy method ttysenghe similarity/dissimilarity degree between
strains. Because “_Gnumber”, in the name of theirsdr represents the number of farm, Br
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thetaiotaomicron different strains were isolated from the samenfére.. B_thetaiotaomicron_G5_5
and B_thetaiotaomicron_G5 _3) and similar strainsrewésolated from different farmsi.€.
B_thetaiotaomicron_G8 and B_thetaiotaomicron_G#®&r B. fragilis two different strains were
isolated from two different farms (six similar str& in farm 5 [B_fragilis_G5_n] and one singular
strain in farm 2 [B_fragilis_GZ2]).

Clearly different strains, and others selectedgithie same method, will be used for additionalitro
andin vivo studies that could be useful to improve the imestealth of rabbits.
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