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 Abstract
Background: Adaptive genes of high altitudes in the Chinese Tibet, African Ethiopian plateau, and the Andeas of America can also be protective in diseases like preeclampsia, hypertension, and diabetes mellitus, Alzheimer, Parkinson Disease and Cancer, which may result from deregulation of hypoxia pathway. Recently, “acclimatized” sea level Sojourners on ascent were found to acquire similar genotypic and allelic frequencies of certain adaptive genetic variants as in “adapted” high altitude natives, and this enables them to overcome the oxygen deprivation through integrated physiological processes while the high altitude natives are adapted to the prevailing hypoxic condition through natural selection. Objective: To study the genetic variants of high altitude adaptive genes in the samples of preeclampsia in compare to normal pregnancy controls as signs of acclimatization and adaptation. Methods: Using computational tools, a total of 36 RNA-seq samples from the amniotic fluid, were retrieved from NCBI; 19 pre-eclamptic samples and 17 full-term birth samples. Variant calling pipeline was performed for the raw RNA-seq reads. FASTQ files were downloaded from the database and were aligned to the human genome build GRCh37/hg19 using STAR-based aligner ‘Hisat2’ to identify both known and novel SNPs and indels. Samples were further processed by marking duplicates and sorting, trimming, realigning indels and recalibrating sequences, according to the recommended workflow from the Broad Institute. All the samples have passed quality control assessment using FASTQC. Filtered variants were evaluated by variant annotation using snpEff, and were further annotated using Ensemble Variant Effect Predictor. All the variants in the variant calling file (VCF) were considered and were compared between cases and controls. Results: Adaptive variants of genes that were found predominately in highlanders and in acclimatized individuals on ascent, were also found both in normal hypoxia of pregnancy (N=52.9%) and in pathological condition of preeclampsia(N=42.1%), with no significant difference. Interestingly, higher adaptive alleles frequency (AF) were found in normal controls of pregnancy(AF= 0.103) compared to cases of Pre_eclampsia (AF=0.065) with p value = 0.003. The mean homozygous genotype frequency (GF) for adaptive variants were even much higher in controls (GF = 0.074) than in cases (GF = 0.027) with P value = 0.0001. Interpretation: The high homozygous genotype frequency of adaptive alleles in the controls, indicates the higher ability of controls to retain beneficial variants, which can ultimately drives the natural selection of variants towards fitness, while the heterozygosity of cases reflects the higher genetic variability that is associate with slow fixation rate for the adaptive alleles, which results in insufficient adaptation of spiral arterioles and shallow trophoblastic invasion, resulting in reduced uteroplacental blood flow leading to placental hypoxia, which is believed to be the underlying cause of Pre_eclampsia. Conclusion: Understanding the mechanisms of acclimatization and adaptation in acclimatized individuals and ancient indigenous populations of high altitude in comparison to other hypoxia-related disorders can pave the way to new treatment strategies that can help the body to earn some genetic tricks in the roadway of evolution and adaptation.
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Fig. 3. A plot for the 36 samples according (o the levels of hypoxia, which are represcnted by the number of variants in EPAS1, ADAMO and EGINT that have a role in the
adaptation to hypoxia. A mumber of 30 samples are clustered between a number of 2-15 with 12 adaptive variants, the rest 5 samples, are scattered between 20 and 45 score.
with 3 adaptive variants, and one sample above 60 with no adaptive variants. * Samples show more than one adaptive variant, (@) case or control sample, (#) adaptive.
variant, The black arrows tell hypothetical scenarios of adaptation.




