18th meeting of the International Organization for Mycoplasmology, 11-16th July 2010, Chianciano Terme, Siena, Italy

Molecular typing of Mycoplasma mycoides subspecies

mycoides Small Colony strains by SSAP

99
B

Introduction

M1.; Yaya, A2.; Santoni, S3.; Thiaucourt
R 15, Montpellier, France
d Reference Lab. OIE FAO

1) CIRAD, Montpellier, France. 2) LANAVET, Garoua, Cameroon.
3) INRA, UMR DIAPC Montpellier, France

Mycoplasma mycoides subsp. mycoides SC (MmmSC) is the agent of contagious bovine pleuropneumonia (CBPP), a severe
notifiable disease affecting cattle in many African countries and threatening other continents. The genome sequence of the

type strain, PG1, was published in 2004. This confirmed the high complexity of this genome, notably due to the presence of
three types of insertion sequences (IS), some in high copy numbers, which represent 13% of the genome. IS are widespread
in the bacterial world and particularly in the Mycoplasma mycoides cluster, where IS types and copy numbers vary from one

species to another.

In the case of MmmSC, it has been previously shown that strains may be differentiated by the Southern blot technique using
1S1296 or I1S1634 as labelled probes. Although, the low resolution of the Southern blot did not allow for the identification of all
IS copies, these results showed that IS copy numbers may vary between strains and this paved the way for a new typing
technique based on “Specific Sequence Amplified Polymorphism” (SSAP) (Fig 1).
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SSAP is a high resolution transposable
element anchored PCR strategy, which
allows the simultaneous detection of
multiple insertion sites for a given element.
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Fig 1: SSAP steps leading to a fluorescent PCR amplified product of various sizes
The product size depends on the nearest enzyme cutting site at the vicinity of the IS

. Results and Discussion
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« A first validation of the technique was performed by comparing results
obtained in silico with the PG1 sequence (Fig 2).

« The usefulness of the technique was then assessed on three different
MmmSC strains: PG1, T1/44 and 8740 (Fig 3) and then on 24 MmmSC
strains (Fig 4).
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Fig 3: Analysis of SSAP profiles with 3 strains (PG1-SVA, 8740 and T1/44)
Typing with the combination: Asel-1IS1634-P1. The two strains 8740 and T1/44 are differenciated from PG1
by an additional band with fragment sizes of 84 and 130 respectively

The validation with 22 MmmSC strains of various origins confirmed the
suitability of the technique (Fig 3). The stability of the marker was
assessed with two strains that differed by 53 in vitro passages (8740
and 8740-53P). These two strains displayed the same allelic profile.
However, when comparing two PG1 stocks, one from Cirad (France)
and one from SVA (Sweden), the profiles differed on one allele (N°57).
Additional analysis by whole DNA restriction analysis confirmed that
the two stocks differed (data not shown). This finding confirmed that
strain stocks that have a different history might have diverged
significantly over time. Finally, all the other strains had specific allelic
profiles, which shows that 1S-based SSAP is a powerful discriminatory
tool for MmmSC strains.

* Three MmMmSC IS types used: 1S1296, 1S1634 and ISMmy1.

* One enzyme: Asel

« Two labelled primers designed at each extremity of IS.

« Amplified products detected on an ABI PRISM 3100 Genetic Analyser

*« SSAP profiles analyzed with GeneMapper 3.7 software (Applied
Biosystems).
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Fig 2: Analysis of SSAP profiles with PG1 strain in silico vs. experimental results
Typing with the combination: Asel-1S1296-P2. Each theoretical peak was detected with an actual size that differed by less than 5% as
compared to the theoretical size. Some IS copies did not yield any detectable peak because of their size, either too big or too small.
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Fig 4: SSAP allelic profiles with 22 MmmSC strains of various origins
Typing with the combination: Asel-1S1634-P1. Each allele correspond to one band
Invariant alleles are marked in blue. Lacking bands are marked in yellow
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This techniqgue has however some limitations that are i Im
inherent to the various steps involved and can be Gontre o
responsible for a certain difficulty to get reproducible results. internationale

It is in fact quite cumbersome to obtain peaks of similar

sizes from one experiment to another.
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