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Motivation and Aim: Preeclampsia (PE) refers to hypertensive disorders during 
pregnancy, which poses a threat to the life of the mother and fetus. PE complicates about 
2–8 % of pregnancies and is diagnosed as a combination of high blood pressure and 
proteinuria [1]. Trisomy for chr13 is associated with PE, and this chromosome contains 
the FLT1 gene, polymorphisms in which are also associated with PE (rs4769612-C, 
rs4769613-C, rs7318880-T). Moreover, the polymorphism of the fetus, rather than the 
mother, plays an important role [2]. Phupong et al. showed that sFlt1/PlGF is not 
associated with other pregnancy complications other than PE [3]. Based on these data, 
we decided to investigate the presence of regulatory regions in polymorphisms and 
determine the prevalence of the haplotype, which includes risk alleles. 
Methods and Algorithms: We used the GWAS catalog and PubMed to identify SNPs in 
FLT1 associated with preeclampsia in the maternal and child genomes, followed by 
mapping these SNPs to the human genome in the UCSC genome browser to identify 
overlapping polymorphisms in regulatory regions [4, 5]. Next, we analyzed the presence 
of periods in which the enhancer signature is detected in the tissues of the placenta and 
embryo, using the cCRE details in ENCODE SCREEN [6]. For SNPs in the regulatory 
region, we selected SNPs with a MAF of 1 % and identified possible haplotypes in 
European populations. 
Results: In the GWAS-catalog, we found 2 polymorphisms in FLT1 associated with 
preeclampsia: rs4769612-C (p-value 4 x 10-14) and rs7318880-T (p-value 8 x 10-8), 
with rs4769612 associated with preeclampsia in analysis of the child's genotype, and 
rs7318880 in the analysis of the mother's genotype. According to the UCSC genome 
browser (oRegAnno) data, there are 4 regulatory elements in the rs4769612 region: 
OREG1191996, OREG1658246, OREG1688336, OREG1537828. According to the 
cCRE details of ENCODE SCREEN, this region contains the putative regulatory 
element EH38E1663332, the largest distal enhancer signature of which sharply increases 
at 16 weeks of gestation in the placenta and fetal tissues, which can lead to changes in 
FLT1 expression. In addition to rs4769612 and rs7318880, the EH38E1663332 region 
contains 7 more polymorphisms with MAF > 1 %: rs7320190, rs12867370, rs4769613, 
rs74623647, rs7321138, rs76592233, rs9579193. Of these, only rs7320190 and 
rs4769613 are mentioned in scientific articles and rs4769612 and rs7318880 in the 
GWAS database, as well as rs12867370 is associated with the risk of developing 
schizophrenia in offspring born to mothers with PE [7]. When assessing the prevalence 
of 4 possible haplotypes, a possible haplotype of the risk of developing preeclampsia 
was determined, for which the prevalence was 8.25 % (considering the risk alleles of 
maternal and fetal PE). In addition, this risk haplotype will occur in the homozygous 
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state with a frequency of 0.68 %, which is close to the prevalence of early-onset 
preeclampsia rate of 0.38 % [1] (Fig. 1). 
 

 

Fig. 1. The prevalence of possible haplotypes, according to the LDhap Tool for polymorphisms 
rs7320190, rs7318880, rs12867370, rs4769612, rs4769613, rs74623647, rs7321138, rs76592233, 

rs9579193, calculated for EUR populations (SEU, TSI, FIN, GBR, IBS). Moreover, the risk haplotype 
occurs at 8.25 % (C_T_A_C_C_G_C_C_A) 

 
Conclusion: As a result, we have in silico determined a possible preeclampsia risk 
haplotype (C_T_A_C_C_G_C_C_A), with a prevalence of 0.68 % for homozygotes, 
which is comparable to the development of early-onset preeclampsia rate of 0.38 %. The 
resulting hypothesis will be further tested on clinical samples obtained from mother-
child pairs in a case-control study. 
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