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Search for Putative Lethal Alleles: An attractive
you have population level data.
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Search for Putative Lethal Alleles: An attractive
search when you have population level data.
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Assembly Artifacts: Collapsed Duplications

Physical reality:

Duplication of Gene 1 Duplication of Gene 1

How this is manifest in an assembly:
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Assembly Artifacts: Collapsed

Duplications
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Sequencing of Idiopathic Abortions

Idiopathic abortion? The animal aborts with no diagnosable etiology for the abortion
Some of these could have genotypes inconsistent with surviving to birth

All samples are later term



What have we developed: You sequence
it, we’ll do the integrative analysis

Analysis for Aneuploidies
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Inbreeding Analysis
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Samples sent for
whole genome
shotgun sequencing
to ~20-fold depth

Sequence data

trimmed
(TrimGalore) and

mapped (BWA)

Samples collected
from necropsy, and

DNA extracted

Duplicates Marked
(samtools), InDels
left aligned (GATK)

Variants called with
GATK Haplotype
Caller

Variants for animal
screened against

population level data for

healthy animals

Variants appearing as homozygotes
"| in 1A samples that do not exist in the
healthy population are written to

URL accessible vcf file

Manual and programmatic

g (ENSEMBL Variant Effect
Predictor), as well as custom

software evaluation of variants

Analysis ready BAM

and VCF files (whole

and target enriched)
available via URL.




Outcomes:

https://equinegenomics.uky.edu/data_warehouse/Equus_caballus/Idiopathic_abortions/ldiopathicAbortionSamples.html

All data are mapped to the UCSC Golden Path EquCab3(+MSY).
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Compelling results of population level data

5 out of 16 Idiopathic abortions homozygous for haplotype

with 16% MAF. In a healthy Thoroughbred Population, 3

homozygotes out of 331 animals were measured when 8.7

were expected. This rare haplotype, is, however, fixed in O . I
Belgians, and Clydesdales. This locus has been associated = ‘

with divergent fetal growth in cattle.
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Other results

Other variants enriched in the Idiopathic Abortion cohort, and not found as

homozygotes in largert* populations:

Locus

Animals with Allele

Allele Frequency in 534 horses*

chr2:65482703 3E17802-1 E178323-2 E19512-2 0.117
chr4:19365862 3E17802-1 E17826-1 E178323-2 0.023
chr11:58891156 3E17607-1 E17826-1 E178323-2 0.068
chr21:15693378 3E16349DNA2 E17802-1 E19427-1 0.035
chr21:15782369 3E16349DNA2 E17802-1 E19427-1 0.034
chr21:15828029 3E16349DNA2 E17802-1 E19427-1 0.036
chr21:16262923 3E16349DNA2 E17802-1 E19427-1 0.029
chr21:16262925 3E16349DNA2 E17802-1 E19427-1 0.029
chrX:108317357 3E17532-1 E17826-1 E178323-2 0.063

t Population of 186 Thoroughbreds collected to assess genetic diversity in North American Thoroughbreds, JL
Petersen, TS Kalbfleisch, and E Bailey, In process.
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