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The parathyroid hormone 2 receptor (PTH2R) is a G-protein coupled receptor whose endogen 
ligand is the tuberoinfundibular peptide 39 (TIP39). The PTH2R and TIP39 form a neuromodulator 
system, which plays a role in maternal behaviour, and also in the regulation of depression-like 
behaviour in rodents. We pursued the goal to visualise the PTH2 receptors in the brain, also describe 
their activity during maternal behaviour, and induced depression. The other direction of my 
research was to understand, how the receptor expression is related to brain oxytocin, and 
dopamine circuitry. 

To locate the PTH2R expressing cells, we created a new mice strain, by crossing a PTH2R-Cre 
recombinase and a Reporter mice strain. The offsprings of these mice expressed a fluorescent 
protein, called ZsGreen in the PTH2R expressing cells. With this strain, we were able to map the 
PTH2R expressing neurons, and label them with different markers. I found PTH2R-ZsGreen cells in 
numerous brain regions, however, the expression density was the highest in the Arcuate nucleus 
(Arc) and the paraventricular nucleus of the hypothalamus (PVN). The PTH2R-ZsGreen neurons 
were abundant in regions, known for high expressions of oxytocin and dopamine. Therefore, we 
examined the relation between the receptor and these markers. I found a number of PTH2R-
ZsGreen neurons in the supraoptic nucleus and in PVN, which also expressed oxytocin. In turn, in 
the medial preoptic area, co-localisation was found between PTH2R-Zsgreen cells and tyrosine 
hydroxylase (TH) labelled cells. In regions, such as the Arc and VTA, both the PTH2R- and TH-
expressing cells were abundant, we still found a clear distinction in their localisation. 

We described the PTH2R expressing cell activation in virgin female mice, following induced 
maternal-, and depression-like behaviour. We found a vast amount of activated PTH2R-ZsGreen 
cells in the periaqueductal grey, also in the Arc, following pup exposure. In response to forced swim 
test, we found extensive amount of co-localisations in the medial amygdala and the Arc. 

We suspect, that the TIP39 exerts its effect trough the PTH2R-expressing cells, causing 
antidepressant-like behaviour, and maternal motivation. The neurons taking a part in the regulation 
of these behavioural pattern, are likely those, showing Fos activation following a relevant 
stimuli.We were able to discover more specific localization examining the dopaminerg, and 
oxitocinerg neurons in relation to the PTH2R. 
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