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I Introduction

Genomic imputation has transformed human and
agricultural genomics, enabling cost-effective large-
scale studies from low-coverage data.

However, most non-model species still lack the
reference panels needed.

Domestic cats (Felis catus):
« Share >250 hereditary diseases with humans

e Live In human-relevant environments
* Over 20,000 enrolled in Darwin's Ark

We developed the first high-resolution imputation
reference panel for feline genomics.

I Panel Construction

|992 cats total |966 domestic (44 breeds)
|26 wildcats (7 spp.) ~38x mean coverage

Reference: F.catus Fca126 mat1.0
Pipeline: BWA-MEM2 — GATK — SHAPEIT5
QC: coverage, relatedness, missingness

Result: 99M variants, 2,000 haplotypes
The largest feline genomic resource to datee, spanning 44
domestic breeds and 7 wild Felidae species

| imputation Pipeline

Containerized GLIMPSEZ2-based workflow optimized for
efficiency and reproducibility.
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The pipeline runs end-to-end from raw FASTQs to phased, sex-aware imputed
VCFs, with human contamination removal (kraken2) integrated upstream of
alignment. Sex determination from X/Y coverage ratios drives diploid vs.
haploid imputation of chrX. Deployed as a containerized Nextflow workflow on
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I Case Study

A template for any species

1. Built from public sequence
archives

2. Containerized, reproducible
pipeline

3. Dog panel (Dog10K) in progress

4. 20,000+ cats in Darwin's Ark

Contact: nils@fulcrumgenomics.com | www.fulcrumgenomics.com | darwinsark.org
AGBT Agricultural Meeting 2026 | April 12-15 | Sheraton Grand at Wild Horse Pass, Phoenix, AZ
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Ilmputation Accuracy

99.5% accuracy from 0.2X coverage

|GwAS validation

4 loci mapped, 1 novel — in 379 cats

Non-Reference Concordance, genotypes with GP>=0.99
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Non-reference concordance exceeds 99.5% for SNPs and >99% for indels at allele frequencies above 5%, even at 0.2X
coverage (GP=20.99). Performance scales smoothly with depth across all held-out samples.
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Imputation enables GWAS at scale: all four known coat-trait loci (FGF5, KIT, ASIP, MLPH) are recovered with genome-wide
significance across 379 imputed cats, and the MLPH association with blue coat coloration is a novel discovery enabled by
this panel.
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I Human Contamination Removal
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Saliva/fur samples often contain human DNA. Even modest

contamination severely degrades imputation at low coverage.

Genotype R™2, with GP>=0.99

DRR488558 SRR27953315

0.999-
0.998-

0.995-
0.990-
0.980-
0.970-

0.950-
0.900-

Z'0 ‘yidap

0.800-

0.700- Group

0.500- = newpipe_contam
—— newpipe_pure

— oldpipe_contam

Dosage R’

0.999- ~ oldpipe_pure

0.998-

0.995- " :
0.990- /

0.980-

0.970- ;
0.950-

0.900- 7

0.800-

0.700-

0.500-

S0 Widap

0.01 0.03 0.10 0.30 0.01 0.03 0.10 0.30
Allele Frequency

Human contamination collapses imputation accuracy across
all allele frequencies, particularly at 0.2X coverage where
even high-confidence genotypes (GP20.99) are severely
affected. After kraken2 filtering, contaminated samples
recover to match the performance of uncontaminated
samples, with no detectable accuracy penalty.

Icth & Sex Determination

Maine Coon chrY integrated with 3 PAR regions masked to
prevent X read loss, enabling sex determination and sample

QC from low-pass WGS.

Sex Determination as a Sample Integrity QC Tool
Circles highlight samples where pipeline prediction disagrees with owner-reported sex.
Grey circles indicate concordant calls with ambiguous chrY signal.
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Coverage across the X non-PAR, PAR, and Y regions
cleanly separates XX and XY individuals from low-pass

Ikely incorrectly labeled, enabling quality control of large
cohorts without additional sequencing.

WGS data. Samples with discordant ratios are flagged as
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PCA and ADMIXTURE (K=6) of the panel and Darwin's
Ark cats reveal geographic rather than breed structure
across North America, reflecting the predominantly
mixed-breed (80%) composition of owned cats. PC1
separates wildcats from domestic cats; breed signal
emerges only on later PCs. This diversity makes the
panel broadly applicable for population-scale studies.

Your species next?
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