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Introduction
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The Franches Montagnes horse breed (FM) is the

only indigenous horse breed of Switzerland.

At least three epochs of introgression are documented for the 20st 
century (Poncet et al., 2006).

Pedigree based effective population size (period from 1910 – 1995) was 
found to be 114.5 (Poncet et al., 2006).

LD-based estimation of effective population size was subject to recently
published articles (i.e. Hayes et al., 2003; Tenesa et al., 2007; Gautier et al., 2007)

���� Application of LD-based estimation of effective population size for the

Franches Montagnes breed and comparison with estimates based on 
pedigree information.



Methods -1-

Genotypings

- 91 Franches Montagnes horses

- genotyped for 20 microsatellites, chromosome 3

- positions were derived based on horse genome assembly

- Arlequin 3.0 (Excoffier et al. 2005) for HWE-testing

LD-measures

- PowerMarker V3.25 (Liu and Muse, 2005) for derivation of D‘ and r2
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Methods -2-

Estimation of Ne

- According Hill (1981):

Pedigree Analysis

- Pedigree: 3893 individuals (first entry: 1871)

- CFC 1.0 (Sargolzaei et al., 2006) estimation of individual F

- Slope of regression loge (1-F) on t to estimate Ne (Woolliams, 2007)
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Results
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0.58740.52945.350.0195Mean

0.00000.00000.74630.47198890.0173108571784ECA03_019

0.00130.57740.62040.63745910.0195106841002ECA03_018

0.00110.42300.41420.38465910.0197104888793ECA03_017

0.00000.00000.82230.42058880.0211102921911ECA03_016

0.00110.85290.45800.42863910.0177100808371ECA03_015

0.00150.47570.52320.53415880.017899036601AHT097

0.00070.88040.45010.47257910.019697251837ECA03_014

0.00001.00000.05400.05503910.021695290881ECA03_013

0.00140.39180.55730.58244910.018993130623ECA03_012

0.00000.00000.74630.48845860.023091235922ECA03_011

0.00010.00040.77150.60007900.018888932363ECA03_010

0.00120.68610.70090.78026910.035887055874ECA03_009

0.00050.97230.58310.58893900.021583478009ECA03_007

0.00130.28510.70820.73637910.020581330672ECA03_006

0.00150.49660.67200.68134910.015279279361ASB23

0.00090.17600.30750.28574910.007277754626MS_Kit_Intron

0.00150.36950.42380.48354910.013677033520ECA03_021

0.00060.06840.76500.70336910.023375672813ECA03_005

0.00060.05110.73920.62646910.018873341046ECA03_004

0.00040.02870.68470.626479171465548ECA03_003

stdp-valueexp.hetobs.hetallelesNdistancepositionlocus

Genotypings

Results – marker information
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Results – marker information
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LD – measures: r2
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Results – marker information
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Estimation of Ne

Outlier: estimated Ne: 79045



Results – marker information
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Estimation of Ne

INTROGRESSION ?
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Epochs of import:

1890 – 1920  Arabian, Warmblood, Draft Horses

10 – 14 Gen.

1950 – 1965  Arabian, Warmblood

5 - 7 Gen.

1985 – 1990  Warmblood

2 Gen.

INTROGRESSION ?

Outlier: estimated Ne: 79045

Results – marker information
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Estimation of Ne
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Results – pedigree information
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Pedigree Analysis
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ancestors
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Epochs of import:

1890 – 1920  Arabian, Warmblood, Draft Horses

10 – 14 Gen.

1950 – 1965  Arabian, Warmblood

5 - 7 Gen.

1985 – 1990  Warmblood

2 Gen.

Results – pedigree information



y = -0.0004x + 0.6885
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Conclusions
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In total 120 marker pairs were informative. This leads to a restricted number of 
pairs per distance bin. 

� Genotyping of additional markers is necessary.

Estimated Ne showed a decreasing trend with increasing distance over the last 70 
generations, however, with several outliers. These fall into the „epochs of import“. 

� Introgression led to an increase in Ne.

�Pedigree analysis confirmed the effect of introgression.

� Estimates for Ne are in the range of 114.5 (Poncet et al. 2006) to 126 (marker
based estimates, 91 ind) to 147 (pedigree based estimates, 91 ind).

The three epochs of import led to an increase of genetic variability within
population. For the future, optimum contribution mating is highly

recommended to maintain actual genetic variability.



Thank you!

Outlook
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Complete retrospective analysis by:

- Genotyping additional markers (other regions, chip data).

- Haplotype derivation and estimation of Ne based on CSH-method.

Prospective:

- Development of optimum contribution method for the FM-breeding

programme.


