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Synopsis of project (background/research question/methods to be used/relevant key references):

Background to Project:
Precise control of cellular communication and signalling are crucial for normal development and fertility in humans. The reproductive system co-ordinates signalling pathways in many different cell types to control oogenesis and spermatogenesis, ovulation, implantation, menstruation and parturition. Specific hormones initiate a cascade of cellular events that play a central role in these physiological processes and the majority of these function by activating specific G protein-coupled receptors (GPCRs) in target tissues. GPCRs represent the largest family of cell surface receptors and are activated by a variety of stimuli including light, ions, pheromones, neurotransmitters and hormones. Their diversity means they play key physiological roles and their dysfunction underlies many pathological conditions, thus they are the focus of many drug design programs due to their fundamental biological and clinical importance. 
Our program of work focuses on how hormone receptors regulate signal transduction of reproductive pathways, by studying the molecular basis of signal regulation from GPCRs. Using the luteinising hormone (LH) receptor as a model GPCR, we have recently identified a highly novel cellular compartment that is essential in controlling trafficking fate of the LH receptor and other GPCRs. Importantly, this compartmentalization of receptors is critical in shaping their signalling response (Jean Alphonse et al (2012), submitted to Science). As disrupting the regulation of GPCRs central to reproduction in humans underlies disorders, such as polycystic ovarian syndrome, infertility, pre-term births and a number of endocrine cancers, a crucial goal is to understand the consequences of these molecular processes on both normal physiological function and in disease. 
Research Question

The membrane trafficking of GPCRs, including the LH and FSH receptors is a critical determinant in dictating the hormonal response of a tissue. The identity of this novel compartment has specific functions in cell signaling however, its downstream biological role particularly in ovarian function is unknown. Utilising an immortalized human granulosa cell line we will directly determine the role of this novel trafficking compartment on gonadotrophin receptor action in human granulosa cells. We will employ either siRNA gene knockdown or expression of LH mutant receptors to disrupt trafficking of the receptors to this compartment. The signalling consequences and downstream consequences on steroidogenesis and cell proliferation will be assessed. In collaboration with the ovarian cancer groups in our department there will also be a potential to assess if this pathway is perturbed in ovarian cancer
Methods to be used:

Cell culture, 4D confocal microscopy imaging, flow cytometry, ELISA, western blotting
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