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using low-pass sequence iGenomX Riptide

ry Jow cost per iGenomX High Throughput Workflow: 960 individually barcoded samples

o same cost and effort to sequence many individuals at low sample library
coverage as few individuals at high coverage preparation
« broader sampling to detect sequence variation in population
» genotyping?
o low direct call rate
o imputation — match low-coverage reads to reference haplotypes
« higher power for genome-wide association studies
o Lietal., 2011; Pasanuic et al., 2012; Gilly et al., 2018
« iGenomX Riptide pilot project
o requested bovine samples for sequencing
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Riptide pilot project
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Riptide pilot project — bovine sequence
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Riptide pilot project — bovine sequence
« variant discovery
o 13M variants detected

* 11.4M match GPE bull sequence variants
* 1.6M new

» genotype calls
o 6.9 £ 6.3 animals called / variant (1 to 53)
o 1.7M % 2.1M variants called / animal (14.5K to 11.4M)
* genome coverage, variant detection, genotype calling
similar to previous low-coverage data sets
o iGenomX Riptide worth considering for future GPE sequencing

Riptide pilot project — Gencove imputation
» genotypes called for 48M variants
o variants detected in reference panel of
publicly available bull sequence
« predominantly
Holstein and Angus
* many breeds
represented by
small samples
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Riptide pilot project — Gencove imputation
>1M interesting variants — UCD-ARS 1.2 annotation
o 11K loss-of-function
o 220K non-synonymous
SNP @ stop_gained
o 800K regulatory? T
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Riptide pilot project — Gencove imputation
Imputation from low coverage Imputation from low density chips
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Riptide pilot project — Gencove imputation Riptide pilot project — Gencove imputation
» 21 animals in first set imputed by Gencove with
o 2 sire-progeny pairs Agreement between
« zero parentage SNP exclusions between Charolais bull and Gencove and HD+F250 .
progeny (6 replicates) genotypes .

+ 15 or 16 parentage SNP exclusions between Angus bull and

progeny (6 replicates) * good agreement

o 6 to 17 exclusions between Angus-sired progeny and other animals p055|ble é’
o zero exclusions between pair using chip genotypes * why not all samples?
64% concordance between progeny Gencove & chip calls o sample ID
sample ID mixup? o contamination
92% to 99% concordance between replicated sire Gencove & chip o imputation reference o
n‘e 0.7 o‘a 0.9 l‘U
GPE sequence — Gencove imputation GPE sequence — Gencove ancestry
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« one bull from each Cycle VI downsampled bulls ﬁzl:::r: _—
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GPE sequence — Gencove GPE vs Riptide — Gencove imputation
« Strong agreement between between GPE HD+F250 genotypes and » Lower agreement between for Gencove calls from Riptide sequence
Gencove calls from downsampled British-breed bulls shows suggests sample contamination
genotype accuracy possible for imputing from low-pass sequence o physical contamination — low level sample mixing?

o ‘index hopping” - sequence barcodes mis-assigned, reads for one barcode may
represent more than one sample
« exacerbated by variation in DNA concentration
« mitigated by up-front QC of input DNA, steps added to library prep

» Weaker agreement for Continental and indicus-influenced breeds
suggests need for broader representation of those breeds in the
reference panel

» Unexpected ancestry suggests need for broader reference of all
breeds?

o GPE sequence available
o hybrid taurus — indicus genome?
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low-pass sequencing & imputation

« Promises

o genotype calls for comprehensive set of known sequence variants
+ 50K, HD, functional variant panels can be extracted
+ replace 50K with variants more likely to affect phenotypic variation
o reduce dependence on LD between 50K & QTL
o enable more accurate genomic predictions across breeds and crosses
o lower cost than current chips

. complete

ing of all calves
o reduce bias in genetic evaluations due to selective genotyping
« justify genotyping commercial calves
o genomic predictions to support calf management and marketing decisions
« heifer retention; genetic potential for growth, meat quality

low-pass sequencing & imputation

* Problem

o genotype call accuracy too low

o addressable
+ imputation reference — broader sampling of all cattie
+ DNAQC and library preparation

o tests with human samples underway

o planning further bovine tests
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