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If I am busy, 
you can read 

below!!

Imputation on ancient 
genomes is challenging 
due to: 
• postmortem DNA deg-

radation
• contamination

Addtionally, due to low 
linkage disequilibrium 
(LD), African genomes 
are particularly difficult 
to impute.1 

Common imputation 
tools often rely on high 
quality reference ge-
nomes that are likely to 
contain haplotype infor-
mation of the target ge-
nomes. Although an-
cient genomes may 
have information that is 
otherwise not found in 
modern data, their low 
coverage render them 
unlikely to be included 
as references.  

My aim is to develop a  
novel, regres-
sion-based method for 
imputing a single-nuec-
leotide locus. The 
method prioritizes pre-
dictors that are present 
in each target genome 
and maximize the use 
of ancient data.

This project is part of 
my overarching disser-
tation in leveraging an-
cient DNA in studying 
evolution of Duffy Null 
variant in admixture 
context. 

Introduction 

Existing imputation tools perform worse 
when target samples are not represented 
in the reference panel. 

Figure 1. Leave-one-out cross validation 
Fig 3. Samples in Africa 

Reference

Ancient DNA Data Leave-one-out cross validation 

Figure 2. single-locus imputation error rates  

To evaluate the performance of methods in imput-
ing a single nucleotide variant, leave-one-out 
cross validation is performed using Minimac 44, 
Beagle 5.45, and my regression-based tool (Fig 1). 

Imputation was done on Duffy null (rs2814778) 
locus and on ancient African genomes that true 
genotypes are known (n=42). Mask the genotype, 
impute, and compare the results to calculate error 
rates (Fig. 2).  

Results 
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Global modern and ancient 
samples were curated by 
the AADR3 (v54.1.p1). The 
focus is on the populations 
in Africa.

Regression method 

Potential Problem 

Future Direction 
• Simulation of ancient DNA
• Benchmark downstream 
analyses

• Multiple-step imputation
• Alternatives: GLIMPSE, 
STITCH

• Missing patter correlates 
with age of sample and/or 
geography 

• Missing data pattern leads 
to singular glm()

• Small sample size
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For each target, subset for 
loci that are present in 
target genome. Run inde-
pendent logistic glm for 
each SNP, find best predic-
tor one at a time by filtering 
out SNPs with correlation 
with top predictor > 0.05.
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