ASSESSMENT OF GENETI VARIABILITY AND RELATIONSHIPS AMONG THE MAIN FOUNDER LINES
OF THE SI’MI[SII MENORGA HORSE BREED USING MOLECULAR GORNCESTRY INFORMATION
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This study estimates the genetic variability and th e relationships between the main founder lines
of the Spanish Menorca horse breed using molecular coancestry information. The importance of
the assessment of the genetic relationships among t he main founder lines of the Spanish Menorca
horse breed is based in their recuperation. Most pu blished studies on this task have been carried
out using microsatellites (Azor et al., 2006, 2007; Cafi6n et al., 2000; Morais et al., 2005).

Caballero and Toro (2002) have formalised the way i  n which it is possible to obtain coancestry

coefficients from molecular information. Eding and Meuwissen (2001), using simulated data,
showed that molecular coancestry has some interesti ng properties, namely that average kinship
between populations become constant very quickly af ter population fission, causing between-

population diversity to remain constant. However, t he number of studies using molecular
coancestry to assess the genetic relationships betw een breeds is scarce (Alvarez et al., 2005).

wialeiial and Methods

We have use 753 genotypes analyzed for 16 microsate llites (table 1) markers in the Central
Laboratory of Veterinary (Algete), belonging to the Spanish Ministry of Environment and Rural and
Marine Affairs.

Parameters characterising genetic variability (such as observed and expected heterozygosity and
average number of alleles per locus), and within'an  d between-populations molecular coancestry
coefficients ( fij) and kinship distance ( Dk) were eomputed using the program MolKin v3.0
(Gutiérrez et al., 2005) which is freely available at
http://wwlibucm.es/infe/prodanim/html/JP_Web.htm . The molecular coancestry between two

individuals i and j can be computed at a given locus using the followin scoring rules (Caballero
and Toro, 2002; Eding and Meuwissen, 2001): m

where Ixy is 1 when allele x on locus | in individual” 1 and allele "y in the same locus in individual  j
are identical, and zero otherwise. Notice that this value can only have four values: 0, ¥, ¥ and 1.

The molecular coancestry between two individuals i and j (fij) can be obtained by simply averaging
over L analyzed loci z
il
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The kinship distance between two individuals i and jis Dk = [(si + sj)/2] — fij, where si is self-
coancestry for the individual  i. The within and between-populations molecular coan cestry and Dk
are computed by simply averaging the corresponding values for all the within- or between-

population pairs of individuals. Using also the pro gram Molkin the F-statistics, F s, Fsr, and F,
and Polymorphic Informative Content (PIC) were comp  uted (Gutiérrez et al., 2005).

aaadils el Discussion

Paired average molecular self-coancestry [(  si + sj)/2; below,diagonal], between subpopulations Fsr values (below diagonal) and F g values
molecular coancestry ( fij; above diagonal) and, within subpopulations, molecular coances try (fi), (diagonal) between Menorca horse
molecular self-coancestry ( si), expected heterozygosity (He) and number of alleles per lo cus. The populations

abbreviations correspond to the main founder-lines registere d in this breed:
Mudaino (M), Torretrencada (T) and Son Quart (S)
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MARKER ALLELES Ho ™ PIC Most genetic distances are highly dependent on the observed allele
frequencies, which are in turn highly dependent on recent evolutionary g iR i
Kinship distance
VAHT“ 8 0.849 | 0.832 | 0.810 processes such as genetic drift. However, the formu  la used to compute the
7 0.775 | 0.763 | 0.730 | kinship distance, Dk = [(si + sj)/2] — fij has two terms that may be useful in between Men_orca
11 0.672 | 0.662 | 0.630 assessing whether differentiation among populations may be recent or remote horse populations
. . : in origin; the first term [(  si + sj)/2] provides information on recent differentiation
9 0.720 | 0.699 | 0.648 | whilst fij informs on the allele frequencies before separation of populations m_
9 0.736 | 0.714 | 0.668 = (Alvarez et al., 2005). Dk is, in consequence, a genetic distance with classic  al
properties but corrected for the identity of the br  eeds before separation. In this 0.383
8 0.695 | 0.659 | 0.605 note we show separately both terms of the between b  reeds Dk. It can be
7 0.732 | 0.726 | 0.681 graphically shown that recent differentiation diffe  rentiates in a large extent both T 0.363 0.377
8 0.770 | 0.756 | 0.718 Asturcén populations that have a common origin (Roy o etal., 2005).
As a CONCLUSION, we
U 0.781 | 0.747 | 0.706 | |REFERENCES: have shown that enetlcw
7 0.503 | 0.519 | 0.479 Alvarez I. etal. (2005) J. Anim. Sci., 83,737-744. ] » g |
Azor P.J. et al., (2006) 9th congress of the world veter  inary equine association. analyses bas? on mplecu ar
7 0.788 | 0.801 | 0.772 Marrakech, Morocco. 425-426 coancestry information are
10 0.766 | 0.745 | 0.722 ézc;ra:..). e;a_]r., (2?5‘)1) ?sggé)wgl Biol. 32{ 3 3;7-;12.2 i useful to iiistidnguish between
aballero A, Toro M.A. onserv. Genet., 3: -299. it t ti
7 0.720 | 0.722 | 0.682 | | cafion J. et al. (2000) Anim. Genet., 31: 39-48. z?;:;;etiia?i':m r:'%ir[:gghegriéc
6 0.640 0.630 | 0.583 Eding H, Meuwissen THE (2001) J. Anim. Breed. Genet. 11  8: 141-59. 3
- - - Gutiérrez J.P. et al. (2005) J. Hered., 96: 718-721 . breeds, thus allowing useful
4 0.576 | 0.553 | 0.489 | | Morais J. et al. (2005) Biochem. Genet. 43: 347-64. information on the history of
8 0.851 | 0.825 | 0.802 |Royo L.J.etal. (2005) J. Hered., 96: 663-669. the present horse populations.
This study was partially funded by a grant from the MEC-INIA , no. RZ2008-0011 and different contracts between the Br eeders Association of Menorca Horse and University of Sevil le |

Poster 20 Session 19 EAAP 2010

615t Annual Meeting of the European Association for Animal Pro duction f




