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Statement of the Problem: Abnormal function of trophoblasts, the cells forming the outer layer of a blastocyst, has been associated with numerous pregnancy complications such as recurrent spontaneous abortion (RSA), pre-eclampsia, and preterm birth. These conditions not only pose severe risks to fetal health but also significantly compromise maternal health. Understanding the molecular mechanisms regulating trophoblast function has therefore been a long-standing area of interest in reproductive biology. However, the intricate details of these regulatory mechanisms have remained largely unexplored, thus limiting our ability to develop targeted therapeutic strategies. Methodology & Theoretical Orientation: We investigated the role of Dedicator of Cytokinesis 1 (DOCK1), a gene involved in cell migration, in regulating the function of extravillous trophoblasts (EVTs), a subpopulation of trophoblasts. In a significant revelation, we found that DOCK1 expression is decreased in the placental villi of patients who have experienced RSA. Moreover, the degree of DOCK1 expression was observed to directly influence the invasive properties of EVTs, thereby elucidating an unrecognized role for DOCK1 in regulating EVT function. Furthermore, we noted that a deficiency in DOCK1 resulted in the disturbed the activation of the extracellular signal-regulated kinase (ERK) signaling pathway. Consequently, this inactivation led to inadequate migration and invasion of EVTs, which are critical processes in successful placentation and overall pregnancy outcomes. Conclusion & Significance: Our study has unraveled the central role of DOCK1 in the regulation of EVT function via the ERK pathway. This discovery holds promising potential for developing novel therapeutic strategies to treat pregnancy disorders resulting from trophoblast dysfunction. We believe these findings will pave the way for significant advancements in reproductive medicine.
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Figure 1: Reduced placenta villus DOCK1 expression in patients with RSA suggests a role in trophoblast function. DOCK1 modulates trophoblast cell migration and invasion by the ERK pathway.
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