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Ancient Genomes are Low Quality

->  Precious samples with low-yield of aDNA
-> Low coverage sequencing (< 1x) cost effective

- Deamination (C — T) chemical degradation leads to
more genotyping errors

How do we improve this low quality data to
answer questions about population history?

https://www.sciencedirect.com/science/article/pii/S2589004221013687#undfig1




Imputation for Low Coverage Genomes

e SNP arrays and LC-WGS differ in the pattern of missing information

o SNP arrays: common variants, population-specific

o LC-WGS: missingness driven by sequencing coverage ICGAGATCTCCCGACCTCATGG

Study sample (SNP array)

Reference panel
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ICGGAGCTCTTTTCTTCTGTGC
ICGAGACTCTCCGACCTTATGC
TGAGATCTCCCGCCCTCATGG
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https://odelaneau.github.i
o/GLIMPSE/glimpse1/ov
erview.htmi




Why Impute?

=> Imputation improves the quality of genotypes for low coverage reads
(“Refining”) and fills in missing genotypes

-> Increases power/genotype density for almost any downstream analysis
€® GWAS,PCA, fine-mapping, population genetics analyses (runs of homozygosity, kinship, etc.....)

-> Getdiploid data from from < 1x coverage
€ Onaverage 1x dataonly have either reads on maternal or paternal chromosomes



Ancient Samples Summary Statistics




Refinement Pipeline

- Post-imputation filt
. ost-imputation filters
— Steps of the pipeline P : L
il P PIP Post-calling filters Masking transitions
liters Deamination filter Genotype probability
— Output Tag SNPs
— End
Downsampling Genotype Genotype Genotype Imputation
—_—> calling probability imputation accuracy
chr 20 Beagle 4.1 -gl Beagle 5.0 -gt estimate
GATK
#CHROM  POS REF  ALT INFO  FORMAT #CHROM  POS REF  ALT  INFO FORMAT
20 61270 A C DP=1  GT:AD:DP:PL 20 61270 A C AR2=0.00;DR2=0.00;AF=0 GT:DS:GP
20 61279 C T DP=1  GT:AD:DP:PL 20 61279 C T AR2=0.00;DR2=0.00;AF=0 GT:DS:GP
20 64539 A T DP=1  GT:AD:DP:PL 20 64539 A T AR2=0.00;DR2=0.00;AF=0 GT:DS:GP
Beagle parameters: #CHROM  POS REF  ALT  INFO FORMAT
Ref - 1k 20 61276 A c DR2=0.00;AF=0.0000 GT:DS:GP
- Rererence panel: 1kg 20 61279 C T DR2=0.00; AF=0.0000 GT:DS:GP
- Default parameters 20 61388 T c DR2=0.00;AF=0.0000; IMP GT:DS:GP

Hui et al 2020 Nature Scientific Reports




Tools

Samtools (downsampling, check coverage)

Bcftools (data wrangling for vcf files)

GATK Haplotype Caller (calling genotypes from .bam files)

Beagle 4.1 and 5.0 (refinement and imputation)



Things I learned the way so you don’t have to!

-> Check the sequencing coverage of your data!
-=> Chop up files to use the cluster efficiently

=> Divide scripts into smaller chunks for easier
debugging/modification/documentation

-> Make sure reference genome (hg19 vs hg37) alignment matches for target
samples and reference panel
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