DOI 10.18699/BGRS/SB-2020-286

Whole-exome sequencing association studies on impaired
spermatogenesis in different ethnic groups in Russia
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Abstract — In this study we identified single nucleotide
polymorphisms in whole-exome sequencing data for different
ethnic groups in Russia: Slavs, Yakuts and Buryats, and
investigated its associations with impaired spermatogenesis.
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Introduction

The decline in male reproductive potential, marked in
various regions of the world, raises the question of the causes
of this global phenomenon. Currently, there is a significant
gap in our knowledge of the male reproductive potential in the
Russian Federation, trends in its regional and ethnic variation
and genetic control. Meanwhile, these issues become
especially relevant in connection with increased attention to
the demographic situation in the country and increased
prevention of reproductive disorders.

In approximately 40% of infertile men, the etiology of
infertility and subfertility remains unclear [1], and modern
molecular genetic approaches, in particular, whole-exome
sequencing (WES), expanding the possibilities of genome
research, can reveal new genes involved in controlling male
fertility. In this study we identified single nucleotide
polymorphisms (SNPs) in whole-exome sequencing data for
different ethnic groups and investigated its association with
spermatogenesis defects.

Materials And Methods

Study sample
The study sample included 62 participants from 3 ethnic
groups Slavs, Yakuts, and Buryats (see Tab. 1).

TABLE 1. SPERMATOGENIC AND ETHNIC CHARACTERISTICS OF THE
INVESTIGATED MALE SAMPLE
Ethnic group Normospermia, num Pathospermia, num
Yakuts 10 9
Buryats 10 9
Slavs 12 12
All 32 30

WES data processing and quality control

The raw WES data were aligned to the reference genome
(GRCh38) using BWA-MEM [2]. Optical and PCR duplicates
were removed using Picard [3]. Further steps for detecting
SNVs and INDELs were carried out using HaplotypeCaller
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according to GATK Best Practices [4]. Consequently, sets of
variations were obtained (562018, 581274, and 519824
variations in the Yakut, Slavic, and Buryat cohorts,
respectively).

The obtained variation sets were converted to PLINK
format. Further quality control analysis was carried out using
PLINK software [5]. At the first stage, poorly presented (<2%
of the number of samples) polymorphisms were filtered out,
as well as ones deviating from the Hardy-Weinberg
equilibrium with a threshold of 1le-6. Subsequently
polymorphisms with a Minor Allele Frequency <0.5% were
removed. The heterozygosity rate of the samples participating
in the study was also analyzed. According to the results, none
of the samples deviated +3SD from the heterozygosity rate
mean. As a result of the quality control, sets of 104113,
100202, and 90061 variants were selected in the
representatives of the Yakut, Slavic, and Buryat populations,
respectively for further analysis.

The analysis of the population structure of the obtained
data sets yielded the values of Genomic control inflation factor
A equal to 1.03745, 1.00119 and 1.06702, which indicates a
low level of population stratification of the studied samples.

Moreover, we applied the aforementioned pipeline to
identify the set of single nucleotide polymorphisms for the
jointed data set (62 patients: 32 patients with normospermia
and 30 patients with patospermia). As a result, 103983 SNPs
were obtained for further analysis of association.

Association analysis

An analysis of the association of identified polymorphisms
with spermatogenesis defects was performed using y2-test of
association and logistic regression using PLINK [5].

Results And Discussion

According to the results of the association analysis, none
of the associations reached Bonferroni-corrected significance
levels (0.05 / number of SNPs): 4.8¢-7, 4.99¢-7, 5.55¢-7 and
4.81e-7 for Slavs, Yakuts, Buryats and jointed groups
respectively. A partial intersection of the top-20 lists of
polymorphisms associated with impaired spermatogenesis
was observed and analysed. In particular, the presence of an
association of polymorphism in KLHL10 gene in the jointed
group has been shown. An association of other SNPs in this
gene with spermatogenesis disorders was shown previously
[6]. For further more significant analysis of associations, it is
planned to increase the size of the studied sample.
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