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Motivation

The contemporary European genetic makeup formed in the last 8000 years when local Western
Hunter-Gatherers mixed with incoming Anatolian Neolithic farmers and Pontic Steppe
pastoralists. Previous studies inferred phenotypes in these source populations and investigated
how they were influenced by natural selection. However, how ancient populations contributed to
present-day phenotypic variation is poorly understood. Here we investigate how the unique tiling
of genetic variants inherited from different ancestral components drives the complex traits
landscape of contemporary Europeans, and quantify selection patterns associated with these
components.

Methods

Using matching individual-level genotype and phenotype data for 27 traits in the Estonian
biobank and genotype data directly from the ancient source populations, we quantify the
contributions from each ancestry to present-day phenotypic variation in each complex trait. To do
so we introduce covA, a measure of the relative similarity between any contemporary individual
and the ancestries that contributed to its genetic makeup, which can be computed genome-wide
or for regions of interest. We then apply it to candidate regions derived from GWAS catalog hits
for each trait analyzed.

Results

We find substantial differences in ancestry for eye and hair colour, body mass index, waist/hip
circumferences and their ratio, height, cholesterol levels, caffeine intake, heart rate and age at
menarche. Furthermore, we find evidence for recent positive selection linked to four of these
traits and, in addition, sleep patterns and blood pressure.

Our results show that these ancient components were differentiated enough to contribute
ancestry-specific signatures to the complex trait variability displayed by contemporary
Europeans.
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Image caption:

Ancestry-trait association on candidate regions. (A) Z-scores of covA coefficients, the color refers
to the ancestry tested. (B) Z-scores of coefficients associated with covA independent components
(IC) computed with whole genome-based covA PC loadings. Each color is associated with one of
the three ICs. For each trait we show the Z-score of the standardized coefficient associated with
candidate regions against a distribution of 50 random genomic regions of matching size.
Candidate regions are determined around GWAS hits for appropriate traits as windows with three
different widths: 5 (small dot), 50 (medium dot), and 500 (large dot) kilobases. Pastel dots are
deemed not significant at Benjamini-Hochberg FDR = 0.05, p value from double-sided Z-test;
asterisks mark traits to be considered significant according to (B); dotted lines correspond to
absolute Z-scores =2. (C) Loading matrix for genome-wide covAs and their PCs, used to transform
covAs into their ICs.

filename candidatecova.jpg

Figure



A
eyecol, lig ht.‘_.

eyeco\.dark'
eyecol, green .
bmi —
height e
haircol, black :
haircol, blonde .
cholesterol T
whr_bmiadj :
caffeine 9 |
heartrate .y
menarche . :
waist_bmiadj |
hip_bmiadj :
haircol, brown e : I
diopters I
creatinine : k : !
Idl = : |
|

R K KR K XX XX*NXXX D
®

dbp
alcohol : i
midslesp c |
hdl i !
fasting_glc :
allergy, yes l d
sleep_duration Lps i
sbp
social_jetlag
pp : i
depression : !
handedness, right l
chickenpox, yes : ! : : | :
| | | | R | | | | | I | | 1 | | | |
-0 -75 -5 25 0 =25 5 75 10 -10 -75 -5 -25 0 25 5 75 10
C Z-score Z-score

Anatolia_N - IC1 (WHG, Yamnaya @ 500kb windows
Anatolia_N  0.004 =1 o Sheria s Sar) ® 50kb windows

IC2 (Anatolia_N
Siberia ® -0.31 0.233 ® WHG ® s WHG, Siberia) ® 5kb windows

® Yamnaya IC3 (Yamnaya not signif.
WHG e SEEE) vs WHG) at FDR=0.05

PCie PGC2e PC3

Availability https://doi.org/10.1016/j.cub.2022.01.046

Corresponding Author

Name, Surname  Davide, Marnetto

Email davide.marnetto@unito.it

Submitted on 28.04.2022
Societa Italiana di Bioinformatica Sede legale Viale G. Mazzini, 114/B - 00195 Roma
C.F./P.IVA 97319460586 Website bioinformatics.it

E-mail bits@bioinformatics.it

sciencedev.com https://bioinformatics.it


https://doi.org/10.1016/j.cub.2022.01.046
mailto:bits@bioinformatics.it
https://bioinformatics.it/
http://sciencedev.com/
https://bioinformatics.it/

