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Abstract: 
The placenta is a vital organ essential for foetal growth and development as it provides the developing foetus with a myriad of nutrients and growth factors. The molecular pathways and pathophysiology leading to placental disorders remain largely unknown and understudied due to the heterogenous nature of the tissue amongst different biopsies, even when the sampling location is well defined and similar. For diverse tissue types, spatial transcriptomics is a technology that can provide genome-wide transcriptome profiling of tissue sections at a spatial resolution. Spatial gene expression studies in the placental tissue provided us with insights into the molecular basis and clinical significance of one such pregnancy disorder preeclampsia (PE), which affects 3-8% of pregnancies worldwide. Preeclampsia can prove to be fatal both for the mother as well as the foetus and its cause is still unknown. We optimised and devised a spatial transcriptomics protocol for placenta tissue and looked at gene expression patterns between 4 pairs of matched healthy and PE placenta tissue samples. We successfully identified differences in placental hormonal, growth factors and angiogenetic genes between as well as within the tissue sections. This is a first transcriptomic study of its kind to be done on placenta tissue and the investigation of the molecular mechanism of PE through spatial transcriptomics can further help in identifying the molecular mechanism of the disease and the therapeutic outcomes early on in the pregnancy.
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