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L INTRODUCTION

Since times immemorial there have been feral populations of horses in the Cantabrian-Pyrenean
mountains and some breeds have evolved under wild or semi-wild conditions. They are phenotipically
primitive and robust and are well adapted to their local environment.

As apart of a larger work on the diversity of Cantabrian-Pyrenean breeds, the genetic polymorphism
of four autochthonous horse breeds has been investigated:

* Pottoka (Pot), also named the Basque poney, can be found in the 3 provinces of the Basque
Autonomus Community as well as in the French Basque Couniry. Attending fo the coat colour and
morphological characteristics they can be classified in three different sections: A, B or C.

* Jaca Navarra (JN), named also the Navarre poney, is a native breed located mainly in Navarre.
There is no Stud-book but a Conservation Plan has been started.

* Euskal Herriko Mendiko Zaldia (EHMZ) also known with other different names is located mainly
in Araba where five different areas (C, G, L, V and M) can be distinguised.

* Burguete (BU) is located in the NorthWestern part of Navarre. It is perhaps the least well defined
breed. Its origin lies in the intercross of Jaca Navarra dams with sires of French breeds.

The aims of this work are twofold: Firstly, the genetic ization of these horse i to
quantify the genetic diversity and their phylogenetic relationships for reference for the interbreeding.
The second aim of the work is the individual identification and the parentage control. Both are needed
for correct management of these horse populations.

To achieve these aims we choose microsatellite markers because of heir high degree of polymorphism
and the ease which they can be analyzed by PCR. The of for the

2. MATERIAL AND METHODS

BREEDS
A fotal of 339 animals representing four native breeds have been analysed (See
Table 1). These animals were sampled frying to avoid closely related animals. In
adition 18 Thoroughbred horses were included for comparative purposes.

MICROSATELLITE TYPING
DNA was extracted from the blood using standard protocols. The analysed
ites and the PCR iti were those described in Stock Marks for
Horses. Equine Patemnity PCR fyping kit (sec Table 2). Samples of the 1999
(¢ ison Test were in order to our with
other research groups.

STATISTICAL ANALYSIS

* Expected i 1 content (PIC), and average
exclusion probabilities were estimated using the CERVUS program (T. Marshall,
1998)

#The test for deviation from HWE was performed with GENEPOP package
version 1.2 (Raymond and Rausset, 1995a).This method uses an exact test of HWE
with the addition that, for loci/population combinations with five or more alleles, a
Markov chain algorithm is used fo obtain an unbiased estimate of the exact
probability of being wrong in rejecting HWE.

* Genetic differentiation between populations was analyzed across all loci using
Fst values (Weir and Cockerham, 1984) using FSTAT program (Goudet, 1995)
and their statistical significance tested using permutation test.

* A tree diagram was built up using the UPGMA method based on the Nei
distance (Nei, 1972), also called the Ds distance. The robustness of the tree was
evaluated by carrying out 1000 bootstrap iterations with the PHYLIP statistical
package (Felsestein, 1989).

3.- RESULTS

Some parameters indicating variability at cach population are presented
in Table 3: MNA, observed and expected heterozigosity and PIC.
There are not very big differences between populations. The greatest
variability was found in the EHMZ and the lowest values were found
in the populations with the lowest number of individuals ana.[ysed
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Table3 Mean nurher of alldes per locus (MNA), ohserved and
it 5 4

Exclusion probability.

indicating that more individuals should be analysed for
The mean PIC can be considered as highly informative (PIC=0.5).

Six populations were in equilibrium for all markers tested, but the other
five were not (see Table 4). HMS3 was not in equilibrium for 3
populations. HMS7 and HTG10 in two and HTG4 and HTG6 in one
each.

As fas as the distribution within and between breeds of the observed
genetic variation is concerned, 2% of the variability could be aiributed
to differences amonsg breeds (mean Fy; = 0.02, p<0.001) (sce Table 5).

The robustness of the free diagram (Figure 2) was gauged by
performing 1000 bootsirap iterations, and fhe numbers show the
percentage of times a particular node was found in the 1000
bootstraped trees. As expected, Pottoka-A and Pottoka-B samples came
together in 848 of the 1000 trees. Most of the EHMZ samples are

of genetic distances among closely related has been P by numerous
studies. Lastly they are very useful in parentage control also.
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igure 1. The Basque c with its 3 provinces: Bizkaia,
Gipuzkoa and Araba, and Navarre. Sampling points are indicated.
Figure 2. (on the right). UPGMA free between Pyrencan-Cantabrian horse

populations. Thoroughbred is included.
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grouped together (except one, EHMZC, which is a very small sample) o
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with more microsatellite markers in order to build up a complete
picture of the genetic structure and relationships of these horse
populations.
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