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7. Purging of deleterious alleles
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11- Gene Dropping
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Table 1. Mean inbreeding in the whole and reference populations

T e Corer S
Reference population Whole population
Leosle g Js Laesle L i
Females Males  Total Females Males Total

196 213 409 4621 3699 8320 Number of animals Lapls sliws
177 196 373 794 832 1626 Number of inbred animals o sees slgals slaxs
90.30 9201 9119 17.18 2249 1954 Percent of inbred animals & s lesls 4o
0.012 0012 0.012 0.012  0.012 0.012 Minimum inbreeding (%) () e Sl
25.4 16.43 254 31.2 312 312 Maximum Inbreeding (%) (/) i ses Sla>
1.41 131  1.36 0.76 09 085 Mean inbreeding (%) (1) 5 smer Sk
157 142 149 446 428 437 (1) b slasls s e

Mean inbreeding of inbred animals (%)
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Figure 4. Partial inbreeding coefficients of 108 founder animals of the reference population
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Abstract

Background and objectives: Inbreeding is the increase in homozygosity of offspring resulted
from mating between related animals or animals that have common ancestors. The main effect
of inbreeding is decline in performance of inbred animals known as inbreeding depression. The
magnitude of inbreeding depression is not the same across the various traits and populations.
Recent studies revealed that inbreeding depression also shows variation among founders within
a population. Variability of inbreeding depression arises when distribution of deleterious
recessive alleles among founders are not equal. Furthermore, the detrimental effects of
inbreeding can be reduced if deleterious recessive alleles were removed (purged) by selection
against homozygotes in earlier generations. Estimating partial and ancestral inbreeding
coefficients makes it possible to assess the balance of distribution of recessive alleles among
founders and incidence of purging of deleterious alleles in population. The objective of this
study was to estimate Wright inbreeding, partial inbreeding, Ballou ancestral inbreeding and
Kalinowski ancestral inbreeding coefficients in the Karakul sheep nucleus breeding flock.

Materials and methods: In this study the pedigree data file of Karakul sheep nucleous
breeding flock containing 7477 pedigree records collected during 1989-2014 was used to
estimate Wright inbreeding, partial inbreeding and ancestral inbreeding coefficients of animals.
Pedigree completeness index was calculated to evaluate the quality of pedigree. Animals that
born in the last four years of the pedigree with pedigree completeness index of greater than 0.6
was considered as a reference population to decompose inbreeding to partial inbreeding arises
from founders. Ballou ancestral inbreeding of all animals was estimated. Also, inbreeding
coefficients of animals were decomposed to the New and Kalinowski ancestral inbreeding.

Results: The mean of Wright inbreeding coefficients of animals in all population and reference
population were 0.85 and 1.36, respectively. A total of 108 of 280 founder animals (38%) have
a positive contribution to the inbreeding of the reference population. Mean and standard
deviation of the partial inbreeding coefficients of these 108 animals were 5.19 and 7.37%,
respectively. The 10 and 25 founders contributing the most to inbreeding explained a large part
of the inbreeding of the reference population (i.e., 42 and 66%, respectively). Mean Ballou
ancestral inbreeding of the whole and reference population were 1.17 and 2.12, respectively.
Most of the animals in the population have positive Ballou ancestral inbreeding. Kalinowski
ancestral inbreeding of animals was low and its mean was 0.07% in the population. Ancestral
inbreeding in this population was in accordance with Ballou definition of ancestral inbreeding.
Correlation of wright inbreeding coefficient with Ballou ancestral inbreeding, Kalinowski
ancestral inbreeding and new inbreeding coefficients was 0.1, 0.37 and 0.99, respectively.

*Corresponding author; mr.sheikhlou@tabrizu.ac.ir
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Conclusion: Based on the results of this study, Ballou ancestral inbreeding coefficients of
animals in this flock has increasing trend which can lead to purging of deleterious alleles in this
population. Therefore, for assessing the incidence of purging of deleterious alleles in this
population, estimating of the effects of ancestral inbreeding on reproductive and production
traits are suggested. Also, the estimated partial inbreeding coefficients of animals can be used to
determine the contribution of each founder to observed inbreeding depression. On the other
hand, estimated partial inbreeding coefficients can help to detect founders carrying deleterious
alleles. Then, these information could be used in mating programs, so that, new born lambs have
a less partial inbreeding arises from carrier animals or those animals which have greater
contribution to inbreeding depression.

Keywords: Partial inbreeding coefficients, Ancestral inbreeding coefficients, Genetic purging,
Karakul sheep.

£4



O+



