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AlphaFamSeq

“heuristic phasing algorithm for
high- and low-coverage sequence data”
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A family-based imputation
algorithm using high- and low-
coverage sequence data
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Algorithm tested through Simulation

Simulate true genotypes (AlphaSim)
10 chromosomes
1 Morgan length
100,000 segregating sites

2 scenarios
Within Family imputation Multiple Families imputation
Selected 5 families as replicates External cattle pedigree (14,814 ids)
Simulate sequence data different scenarios Extracted 3 generations for 500 sires
Number of family members sequenced (from 1 to 7) Total 1,614 animals

Sequencing depth (from 0 to 30x)
Key sires Equal distribution

Accuracy of phasing the focal individual v
for 823,543 scenarios Budget Focal individuals
AlphaSeqOpt

£420,000 (by Gonen et al.)




Results

Accuracy of phasing within family
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Cost of the library/individual = £40
Cost of 1x whole genome = £80



Results

Accuracy of phasing multiple families

Percentage of Correct and
Wrong phased gamete by read
depth _ ) .
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Conclusions

Heuristic phasing algorithm for
high- and low-coverage sequence data

Able to increase the sequence information
In livestock population

Good accuracy of can be achieved

ToDolList:
Test it with the real data!
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Method

multiple-families sequence data

Unequal distribution of resources Equal distribution of

coverage Key Sires Focal Individuals resources
0x 916 635
1x 420
2X 224
2.75X% 1,614
OX 110
10x 500 116
20x 109
30x
Cost (£) 420,000 419,640 419,640

Cost of the library/individual = £40
Cost of 1x whole genome = £80
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AlphaFamSeq

@ Phasing based on parents informative markers

Phase the markers inherited from homozygous parents

Sire
PatHap [0 [ SR N T o e
MatHap [

Progeny l l l

Pattap [0 [ I [ [ o
MaHap. |

Genotype | [ R O

Iterate until 1
convergence

(IphaFamSeq 2

N



Method

AlphaFamSeq

@ Phasing based on parent-progeny informative markers

Phase the heterozygous markers of individuals that have
a parent and progeny with opposite alleles
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Founder Assignment

Identify trios (grandparent, parent, individual) by assigning grandparents to individuals
using the heterozygous markers of their parents
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Founder Assignment

Identify trios (grandparent, parent, individual) by assigning grandparents to individuals

using the heterozygous markers of their parents
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AlphaFamSeq

@ Build the trio consensus

Identify chunks of haplotypes within trios and use the chunks to impute missing
markers between members of the trio.
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Results

Accuracy of phasing multiple families "ROSLIN

Chunk of a paternal gamete (100 SNP) for 1,614 individuals
sequenced according to three different strategies

Unequal distribution of sequencing resources Equal distribution
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