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Problems

A. Probabilistic problems

• What numerical measures can be used to characterise of 
how related are two individuals?

• What measures the degree of inbreeding of an individual?

B. Statistical problems

• Given genotypes (SNPs, microsatellites, etc) of two 
individuals, how related they are?

• Given genotypes (SNPs, microsatellites, etc) of two 
individuals, in which relationship (brothers, parent-son 
etc.) they are?



A. It is relatively easy to calculate the probability of a certain 
type similarity between the genotypes of individuals who are 
relatives and have a known pedigree.

B. Much more difficult can do the reverse: infer probabilities of 
various possible relationships between the two individuals 
given their genotypes.

The simultaneous analysis of more markers (micro-
satellite loci, SNPs etc) increases the reliability of 
relationship inference and allows more detailed 
statements to be made.



In relatedness analysis, two definition of allele (or gene, 
SNP, microsatellite etc) identities play the key role:

1. Two subunits of DNA are called identical-by-descent
(IBD, päritolult identsed) if they are chemical copies of 
the same subunit of the ancestral DNA (or one of them 
is copy of the other).

2. Two subunits of DNA are called identical-by-state
(IBS, olekult identsed) if they are chemically equal.

It is not possible experimentally distinguish between these 
identities!

Probabilistic problems



Indiviidi inbriidingukoefitsient mõõdab indiviidi 
vanemate omavahelist sugulust.

Inbriidingukoefitsient (inbreeding coefficient) on 
tõenäosus, et alleelid suvaliselt valitud lookuses on 
päritolult identsed. 

Definitsioon ei sõltu lookuse valikust ega alleeli 
tõenäosusest populatsioonis.



Joonisel näidatud X inbriidingukoefitsiendi saab leida valemi 
(10) järgi nii: k=2 (CAD ja CBD), n1=n2=2, F1=F2=0, Seega 
FX=0.25. 





*Programm inbrmod2;

proc IML; *See on SAS moodul;

*Funktsioon leiab lapse genotyybi vanemate v1 ja v2 genot.

alusel (rekombinatsioon);

start off(v1,v2); *=offspring;

o=j(2,1,0); *(2×1) mtrx def.;

o[1]=v1[(ranuni(0)>0.5)+1];

o[2]=v2[(ranuni(0)>0.5)+1];

return(o); finish off;







It is rather easy to present the 
pedigree in the simulation 
procedure:



Kahe indiviidi suguluskoefitsient mõõdab nende 
omavahelist sugulust.

Kahe indiviidi suguluskoefitsient (coancestry 
coefficient) on tõenäosus, et valides suvalise 
lookuse ja valides sellest lookusest kummalgi 
indiviidil ühe alleeli, on need päritolult identsed. 

Definitsioon ei sõltu lookuse valikust ega alleeli 
tõenäosusest populatsioonis.







Selgub, et kahe indiviidi suguluskoefitsient on võrdne 
nende järglase oodatava inbriidingukoefitsiendiga. Seega 
saab suguluskoefitsiendi arvutamiseks kasutada Wrighti 
valemit (10).

Vaatame näidet.





Siin X on Ninasarviku ja Alraune järglane.

FX on sama, mis Ninasarviku ja Alraune 
suguluskoefitsient.



Statistical problems

Comparing the genotypes of two individuals gives 
information about their relatedness.

Two typical problems:

1) Differentiate between possible types of relatedness.

2) Estimate the coancestry coefficient.



For non-
inbred 
individuals



The coancestry coefficient carries less inormation than the three 
probabilities.


















