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The genus Equus, family of Equidae, order of Perissodactyla, comprises horses, zebras
and asses. These animals are morphologically very similar but their karyotypes are quiet
different even if their separation occurred only recently. We observed that centromere
repositioning (CR) is a frequent event in the evolution of donkey and horse. With this
event, a neocentromere appears in a new position along the chromosome after the
inactivation of the old one. In a previous work' we demonstrated that at least seven CR
events occurred in the donkey and one in the horse chromosome 11 (ECA11), the only
evolutionary neocentromere that we observed in the horse. All these neocentromeres
were created recently on an evolutionary timescale by "repositioning" and not by
rearrangement; they are stable but not associated to centromeric satellite DNA.

In collaboration with the Broad Institute (MIT, Boston) and the University of Bologna we
are studying the ECA 11 neocentromere in order to identify the sequence necessary for
the centromeric function. To do this we constructed a physical map of the region of ECA
11 containing the centromere using a panel of BAC clones in FISH experiments and
identified the DNA sequence contained in this region using bioinformatic tools. We then
constructed an oligonucleotide array from the centromeric region of ECA11 identified by
FISH and hybridised the array with the DNA obtained by coimmunoprecipitation of
horse genomic DNA with the centromeric protein CENP-A. Other ChIP exsperiments are
under way using antibodies against CENP-C and CENP-H. The preliminary results are
very incoraging in fact we identified two DNA fragments highly enriched in binding sites
for CENP-A.

Another aspect of my research is to find new events of centromere repositioning in
Peryssodactyla using rhinoceros and tapir as outgroup and to define the ancestral
conformation of the neocentromere containing chromosomes, including ECA11.
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