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INTRODUCTION

Genomic Inbreeding Coefficients

-Molecular Inbreeding Coefficient (proportion of
homoz. sites)

-Total ROH content (proportion)

l

NOT ACCOUNT FOR BY ROH LENGTH

|



Scheme representing the generation of a ROH

Factors

1. the number of steps in
the paths from “A” to
“F” (opportunities for
recombination)

2. the recombination rate
IN a chromosome

3. the length of the
chromosome



Objectives
e ¥ =

i

1- Propose novel genomic inbreeding
coefficients based on ROH length.

2.- Compare genomic inbreeding coefficients In
Iberian pigs (Torbiscal strain).



METHODS

ROH length as a random variable
- number of contiguous SNPs in homozygosis

- length covered by homozygous SNPs measured in units
of physical distance in Mb




METHODS

Genomic Inbreeding Coefficients based on ROH length

NON PARAMETRIC
a) Kolmogorov-Smirnov Inbreeding Coefficients

b) Quantile Inbreeding Coefficients

PARAMETRIC

c) Exponential Inbreeding Coefficients




Kolmogorov-Smirnov Inbreeding Coeff.

The Kolmogorov—Smirnov statistic (D) quantifies the
distance between a cumulative distribution (T) and the
cumulative distribution of a reference distribution (S)
and has value:

D = max,|Fy(x) — Fs(x)|
The new inbreeding coefficient based on the KS test is:

Fron-ks = max, (Fi_gon(X) — F p_pon (X))



Quantile Inbreedig Coefficients

The ROH-Q inbreeding coefficient is defined as the
sum of the distances between the quantiles of the CDF
of a given individual (g, ron) With respect to the
reference population (g, ron):

P Z“" di-roH — ¢IA—ROH
ROH-Q = )

where nq is the number of quantiles g, ron aNd ga ron
are the quantiles of the CDF of ROH-length from one
iIndividual or any reference distribution.



Exponential Inbreeding Coefficients

a) mean of the exponential density:
1 1

Al_ron 2Aa-rom

Fpog_pgm =

b) variance of the exponential density:
1 1

Fron-g» = 7 Py
I-ROH “A-ROH



Fpopg-pr = L Ar_pon e~ %-romX d(x)

If T=1Mb == probthat one ROH drawn at
random be larger than 1Mb

It IS forced to be between 0 and 1
(being a probabillity).




Animal Material

217 Torbiscal sows

Full genealogical pedigree recording
new (from 1980) and old inbreeding (until 1980)







Distributional properties of the distribution of ROH length. Kernel density, Q-Q
plots, cumulative ROH length, and adjusted exponential density for the distributions
of the length of ROH of two individuals with extreme pedigree inbreeding
coefficient: sow 18705308 (highest inbreeding; dark red) and sow 13304804 (lowest
inbreeding; dark blue). SNPs >35, ROH-length in Mb.
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Histograms of frequencies of pedigree and genomic inbreeding coefficients
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Correlations between current and novel genomic inbreeding
coefficients based on ROH length in Mb. Standard errors
ranged between 0.015 and 0.068.
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Regressions of Frou P and Froy 0n pedigree inbreeding coefficients (Fpqy).
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Genomlc autozygosﬂy in chromosomes
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Total

# of SNPs (fixed) # ROH

3,898 (1,038)
2,447 (1,197)

1,785 (387)
2,313 (647)
1,539 (433)
2,138 (796)
2,269 (688)
2,010 (741)
2,296 (703)
1,207 (404)
1,407 (506)
992 (344)

2,754 (982)
2,508 (977)
2,066 (748)
1,322 (493)
1,033 (337)
1,039 (281)

32,650
20,672
14,939
18,918
13,689
17,758
19,240
16,714
20,427
10,727
12,629
9,145

24,311
20,948
16,858
12,041
9,052

9,032

35,023 (11,702) 299,750
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Pearson correlations
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CONCLUSSIONS

a) The newly proposed inbreeding
coefficients add to existing methods to
estimate inbreeding by accounting for
the length of ROH, which incorporates
information on recent inbreeding.

Among the proposed methods, quantile
inbreeding coefficients might be the
most sensitive for identifying individuals
with longer ROH fragments.

Exponential-p inbreeding coefficients
are less sensitive for detecting long
ROH fragments but are defined as a
probability (they range between 0 and
1) and are suitable for comparison of
individuals across populations.
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