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Type of pedigree records

i
dTéS ESBEb b

‘& -Ii4é3‘

American Philasophical Society. Nancommercial, educational use ony

e

“J-.L-.Cfr_l.[ ',x-“c.x

L
|SAGREE|25’
®_ o9, Co-funded by

«®¢ "0 the European Union



AGREED

Example

ID

N OO o B WNR

sire

A Ul = = = O

dam

A N N N O O O

birth date

0

0
12.03.1996
06.11.1999
06.11.1999
20.05.2001
23.08.2005

sex
male
female
male
female
male
meale

female

—o . 0 . Co-funded by

e ®e =0 the European Union



AGREED

NOﬁ(ﬂhWN@

Example

ID

W

sire

0

0
@

1

5

6

dam

A N N N O O O

birth date

0

0
12.03.1996
06.11.1999
06.11.1999
20.05.2001
23.08.2005

sex
male
female
male
female
male
meale

female

—o . 0 »  Co-funded by

e ®e =0 the European Union



AGREED

Example

ID

N OO o B WNR

sire

o O
o O

O U1 R R R

dam

A N N N O

birth date

0

0
12.03.1996
06.11.1999
06.11.1999
20.05.2001
23.08.2005

sex
male
female
male
female
male
meale

female

—o . 0 »  Co-funded by

e ®e =0 the European Union



ISAGREED

Inbreeding coefficient
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Classical pedigree coefficients

ldenty by descent (IBD) describes status for copies of an allele that may
be traced back through an arbitrary number of generations without
mutation to a common ancestor of the organisms that carry the copies.

Opposed to IBD is identity by state (IBS) which is coincidental
possession of identical alleles (chemically identical).

Autozygosity is the state of the genotype where two alleles are

identical by descent.
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Inbreeding
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Inbreeding coefficient (FX) is the o

guantitative measure of inbreeding @ nﬁ

defined by:
12
Malécot G (1948), as a probability N14

that two homologue genes in an | =
individual are identical by descent P16 @
(autozygous). [
X18 r ° ..
Autozygosity is the state of the genotype where two %ﬁ’f’.; “?;:
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Chromosomal
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Pr[1,1] nebo Pr[2,2] =?
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Chromosomaly identical by descent (IBD)?

Relationship
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For two alleles segregating in a population
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F, = Pr(Al = A1) nebo Pr(A2 = A2) a Pr(B1 = B1) nebo Pr(B2 =B2) = ?
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As IBD is ,,unobservable” quantity we use
pedigree to derive probability that two
homologue genes in an individual are IBD.

9 a. Pr(A:A;) or Pr(A,:A,)
=(1/2)* (1 +0)

b. Pr(B,:B,) or Pr(B,:B,)
=(1/2)° (1 +0)

Fy=(1/2)° + (1/2)
= 0,250

@ F, = 5(1/2)" %@. . g
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FA=(1/2)>=0,125

Pr(A,:A,) nebo Pr(A,:A,)

=(1/2)21/2 (1 +F,)
=(1/2)? 1/2 (1 + 0.125)
= 0.1406
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Basic formula - Inbreeding coefficient

OO0
F, = D (1/2)" (1+F,)

F, = inbreeding coefficient

n = number of individuals in the path through one
parent and back through the other parent to
the common ancestor.

F, = inbreeding coefficient of the common ancestor
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Interpretating the meaning of inbreeding coefficient

The individual inbreeding coefficient (F,) is defined
as:

a. the proportion of an individual’s genome that is
autozygous (homozygous & IBD),
or equivalently,

b. the probability of a randomly sampled locus in
the genome to be autozygous.

F, =0.125=(1/8) — %Z |
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Classical concept based on the pedigree

Relatedness

T )
All measures of relatedness are based a ﬂ *’ &«y
on the IBD concept as two individuals o

(animals) are related only if they share

le>2
(at least one) chromosomes,
chromosomal segments, alleles, SNPs IBD ?
..., that are identical by descent (IBD). '
3e>4

Note: Common ancestor required !
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Kinship coefficient (Coancestry coefficient)

fyy (©)

Defined as the probability that an allele drawn at
random from one individual (X) is identical by descent
to a random allele from the other individual (Y).
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1/2 AB X \% ¢o| 172

' fyy ="fpc * Yafpp * Tafyc * Yafyp
= Ya(f e + fop + o + fop)
' v =F;

' f; =7 (1+F))

| &

Note that fy, of two individuals is the same as the inbreeding s fa’»
coefficient of their hypothetical offsprings. %"u
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fyy = Ya(fgn + foc + fan + fac)
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Relationship coefficient (RXY; Wright, 1922)

Ry , after Wright, is the correlation between genic (additive)
values of two individuals (correlation between breeding

values of two individual).

_ ZI(1727)(1+F )]
T AJ(1+F)(1+F,)

R

Ryy = 2 fyy /[[(1+F,)(1+F,)]%>

........ o Co-funded by
o—@® O the European Union



AGREED

Ryy = [2(1/2)™ (1+F,)] /[(1+F,)*(1+F,)]Y/2
=[(1/2)> * 1]/1=0.25
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Additive (Numerator) relationship coefficient

Additive genetic relationship (aXY), is a quantitative measure of
similarity that is related to the number of alleles in common between
two individuals.

The minimum value of a,, is 0, the maximum value is 2.

The last value is obtained for the relationship of fully inbred
individual with itself, as we can expect that for an arbitrary
allele at a particular locus there will be 2 alleles IBD at this
locus in the same individual.
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Tabular method

[ ] POPULATION

ADDITIVE RELATIONSHIP MATRIX

* additive (genetic) relationship (a,,) between all
individuals in the population (pedigree),
— off diagonal values..

* inbreeding coefficients (FZ) for all individuals in the population
(pedigree),

—> derived from the diagonal (F, = a,, — 1, as a,,=2f,,= 2*0,5 (1+F,).
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ADDITIVE (NUMERATOR) RELATIONSHIP MATRIX

o i 1160 2(,) |3(1,2)]4(1,2)|5(3,4)
“1 z \‘2 / 1(.,.) 1 0 1/2 1/2 1/2
>< 2 (.,.) 0 1 1/2 1/2 1/2
5 . 3(1,2) | 1/2 | 1/2 1 1/2 | 3/4
\ / 4(1,2) | 1/2 | 1/2 | 1/2 1 3/4
> 5(3,4) | 1/2 | 1/2 3/4 3/4 5/4

Pedigree

f,, =% (1+F,) <& 2f,, = (1+F,) & F,=2f,, - 1
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Relationships between coefficients

The additive affinity coefficient corresponds to twice

the coancestry coefficient.
ayy = 2 f,\, (20)
Additive relationship coefficient equals to the Wrights ‘s

(1922) relationship coefficient (RXY) for two non-inbreed

individuals.

ayy = 2 fyy / TITFFEHRDS %’?ﬁ
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Relationships between coefficients

*If individuals X & Y are not inbred, relationship coefficient is then
equal to the numerator i.e. additive genetic relationship and, also,
twice kinship coefficient of those two individuals as well as twice
inbreeding coefficient of their potential offspring.

Ryy = ayy / [(1+F,)(1+F,)]%2

=3,/ (a,ay,)"

F, =Ty =% ayy
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Picture sources

e https://www.nhkladruby.cz/fotogalerie

e https://www.researchgate.net/fisure/GBG-banded-female-horse-
karyotype-drawn-from-a-single-early-metaphase-cell-350-
bands figl 261592417

* Pedigre lipicanskog konja 333 P Alegra 111, D 1972
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