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Background Information: Key Terminology

e Identity-by-descent (IBD)

o Alleles inherited from a common ancestor
e Kinship Coefficient ()

o Probability of IBD

Pairwise relationship Ko K1 Ko P
Unrelated 1.00 0 0 0
Parent-offspring 0 1.00 0 0.25
Monozygous twin 0 0 1.00 0.50
Full Sib 0.25 0.50 0.25 0.25
Half sib, grandparent, aunt  0.50 0.50 0.00 0.125
First cousin 0.75 0.25 0 0.0625
Double first cousin 0.5625 0.375 0.0625 0.125
Quadruple half first cousin  0.5312 0.4375 0.0312 0.125




Background Information: Path Counting

n(P(4))+
o Formula: Y(B,C) = X4 Xp (1 + fa) G) (P(A))+1

o A:the common ancestor
o B, C: the individuals in question
o fa:the kinship coefficient between the mother of A and father of A (inbreeding coefficient)

o n(P(A)) : number of meiosis

e Example: Cousins

(BC)_1+1_1
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Project Overview: Software

e Compare the kinship estimations of two softwares:
o PLINK

m Uses SNPs (single nucleotide polymorphisms)
o IBDkin

m Uses IBD segments

e |BDkin more accurate but requires more steps
o Ramstetter, et al. (2017)



Project Overview: Data

Sample of 300 individuals

Made up of 4 different populations

Utah Residents with Northern and Western European Ancestry
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Results: IBDkin Kinship vs. PLINK Kinship Plot
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Results: Kinship vs. IBD 1 Plot
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Results: Kinship vs. IBD 2 Plot
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A : siblings
B : parent/child relationships

C : cousins
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