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Project Description

The apelin receptor APJ (1) was first identified as an orphan GPCR, with closest identity to the
angiotensin Il receptor, type AT1a. In the ensuing years, the receptor was deorphanised when its
cognate ligand, apelin, was isolated (2). APJ and apelin are highly expressed in the hypothalamo-
neurohypophysial system (HNS) that regulates fluid homeostasis, in the hypothalamic-pituitary-
adrenal (HPA) axis that controls the response to stress, and in forebrain and lower brainstem regions
involved in cardiovascular function, where they have been shown to be critically involved as key
mediators of physiological responses to multiple homeostatic perturbations (see ref. 3 for review).

Unlike most other GPCR families, apelin appears to mediate its effects via binding to only one
receptor subtype, APJ. Until recently apelin was considered to be the sole endogenous ligand for APJ.
However in 2013 a peptide hormone, APELA (or ELABELA), identified in human embryonic stem cells,
was described as a novel peptide that was indispensable for heart formation and that mediated its
actions via APJ (4). Apela gene expression has since been found in the adult heart and kidney (5).
Little is known on the in vivo regulation of apela, and its precise function in vivo remains to be
determined. It appears that apela, like apelin, can exist in a number of differently processed forms
and there is some evidence that apela may act both as a protein and as a non-coding RNA (6,7).

Specifically, this project is intended to extend our ongoing work to elucidate the role of the
apelinergic pathway in the brain and peripheral tissues. The aims of this proposal are to determine
the extent and significance of the involvement of different forms of apela in challenges to HNS (e.g.,
dehydration), HPA axis (e.g., acute physical and social stressors), and cardiovascular homeostasis in
rats that have been administered apela, apelin and APJ-specific lentiviral-based short hairpin RNA
(shRNAs). The hypothesis is that apela, mediating its effect through APJ located on hypothalamic
neurons, is an important regulator of these homeostatic systems. This is based on our work where
we have determined the distribution of apela gene expression in the brain.

The student will be able to develop this project in line with his/her own neuroscience interests. This
work should provide important new insights into the functions of APJ and its endogenous ligands,
and provide unique information about a potentially new target transmitter system whose
pharmacological modulation may prove to have consequences for improvement of the quality of life.
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