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Abstract 

The placenta serves as a metabolic, respiratory, excretory, and endocrine organ that provides appropriate 
conditions required for adequate feta/ development during pregnancy. The development of particular 
structures and proper functioning of the placenta are under the influence of sophisticated pathways 
controlled by the expression of substantial genes that are additionally regulated by long non-coding 
ribonucleic acids (RNAs). Disruptions to adaptive changes in the placenta/ transcriptome as a response 
to alterations in the feto-matema/ environment may be associated with pregnancy complications 
and compromised feta/ outcomes. The aim of the current paper was to present recent findings in 
transcriptomics of the human placenta. Different approaches in bioinformatic analyses of the RNA­
sequencing results were presented. Novel knowledge about the genes and mechanisms that are crucial 
for the proper development of the placenta is essential for the understanding what stands behind both 
the norma/ and complicated pregnancy. 
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INTRODUCTION 

The placenta is essential for sustaining the growth of 
the fetus during gestation. Defects in the functioning of 
the organ can result in a vast array of serious disorders 
and conditions, including chronic and acute fetal hypoxia, 
deteriorated fetal well-being, intrauterine growth restriction 
(IUGR), or even fetal mortality. Consonant expression 
of crucial genes is required for the proper functioning 
of the placenta [ 1]. Spatiotemporal expression is a huge 
impediment in any transcriptome analysis, especially in the 
placenta, an organ that constantly adapts to feto-maternal 
environmental alterations. Nevertheless, ribonucleic 
acid (RNA)-sequencing (RNA-seq), also called whole 
transcriptome shotgun sequencing, has lately opened 
opportunities for the use of molecular resources and 
advanced transcriptomic analyses [ 2]. 

The aim of the current paper was to provide a brief 
overview of recent advances in the human placental 
transcriptome, together with the immediate implications 
of these findings. New technologies stand behind the 
new quality of results. 
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Recent studies using massive parallel sequencing 
techniques greatly contributed to the expansion of our 
knowledge on the placenta! transcriptional landscape 
in various eutherians: elephants, rats, pigs, beavers, and 
humans [3-6]. Research specifically focused on global 
analysis of human placenta transcriptome using RNA­
seq and bioinformatics tools to identify the profile of 
the gene expression and characterization of transcripts 
involved in the regulation of molecular mechanisms 
in late (36-41 weeks) single and twin uncomplicated 
human pregnancies, and important aspects of the placenta! 
functioning were introduced. Among the 228,044 identified 
transcripts, expression values were calculated for all the 
38,948 transcriptional active regions (TARs). Within the 
TARs, there were 9,434 previously unknown regions 
that may play a specific role in the functioning of the 
placenta were identified and described. 

Analyses revealed HTRAl, EPASl and PHLDA2 as the 
genes that showed the highest expression. It was reported 
that the plasma concentration of HTRAl increases in 
pregnancies complicated by preeclampsia and IUGR [7], 
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