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Abstract — Whereas the higher fraction of the human
genome, covered by Runs Of Homozygosity (ROHs), was
associated with decreased height, decreased educational
attainment and other phenotypes, the mapping position of the
contributing ROHs was not assessed in details. Here, analysing
genome-wide distribution of ROHs in offsprings of 100
consanguineous families we observed a non uniform
distribution. Using multiple linear model we demonstrated that
this variation could be explained by (i) recombination level, i.e.
the higher the recombination in a given region, the less the
number of ROHs; and (ii) selection, i.e. the higher the pLI score
(which estimates loss of function intolerance) of the embedded
genes the less the number of ROHs.

The observed selection component might be explained by
elimination of carriers of homozygous recessive loss of function
mutations in genes with high pLI. To examine the selection
component further we stratified ROHs by age and length
following a previously suggested classification: class A (old and
short: < 0.6 Mb), class B (intermediate in age and length: 0.6 —
1.6 Mb) and class C (young and long: > 1.6 Mb) and rerun our
analyses. We observed that while the distribution of all three
classes is shaped by recombination, only the class C ROHs
showed a strong negative relationship with pLI, suggesting that
younger ROHs are under stronger selection. Altogether our

genome taking into account recombination map and properties
of embedded genes.

Results

The distribution of three classes of ROHs (short,
intermediate, long) is highly non-uniform along human
chromosomes (Fig 4). We hypothesized that this distribution
is shaped by recombination, which mechanistically disrupts
ROHs and thus decreases their abundance in the
recombination hotspots, and by purifying selection, which
eliminates ROHs from sensitive genomic regions with
embedded haploinsufficient genes. Using multiple linear
model we demonstrated that:

Coverage(ROH) -2.27*RecombinationRate-
0.6*ProbabilityOfLossOfFunctionlntolerance (all p values are
< 10-6; coefficient are scaled). Interestingly, the distribution
of the longest ROHs (class C) demonstrates the strongest
dependence on both recombination and LoF intolerance. We
conclude that selection in line with recombination shapes the
ROH distribution along the human genome.
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Methods

Having 100 consanguineous pedigrees with genotyped
parents and offspring we called all ROHs using default
PLINK settings (DNA regions with at least 50 consecutive
homozygous SNPs). Thereafter we focused on offspring
ROHs and analyzed their distribution along the human
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