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Highlights 

 The two splice variants of the serotonin receptor 2C are expressed in 
posterior pituitary and pituitary stalk 

 The ratio of the splice variants in pituitary is changed in a mouse model of 
Prader-Willi syndrome 

 Systemic injection of a splice-site changing oligonucleotide changes the ratio 
of the splicing isoforms 

 
Abstract 
The serotonin receptor 2C (5HT2C) is an important drug target to treat obesity 
and depression. Its pre-mRNA undergoes alternative splicing, encoding a short 
RNA1 isoform that is localized intracellularly and a full-length isoform (RNA2) that 
can reach the cell membrane. These splicing isoforms are deregulated in Prader-
Willi syndrome (PWS), due to the loss of a trans-acting regulatory RNA, 
SNORD115. Here we show that the 5HT2C mRNA is expressed in the posterior 
pituitary, suggesting that 5HT2C mRNA is generated in the hypothalamus and 
subsequently conveyed by axonal transport. In the pituitary, the ratio of 5HT2C 
isoforms is regulated by feeding, and can be manipulated using a splice-site 
changing oligonucleotide injected into the blood. The pituitary expression of the 
5HT2C mRNA may constitute a previously unknown mechanism whereby 
serotonin in the circulation or drugs targeting the 5HT2C might induce side-
effects. Finally, the deregulation of 5HT2C splicing isoforms in PWS could 
contribute to the known hormonal imbalances. 
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1. Introduction 
1.1. The serotonin receptor is targeted by a large number of drugs 
The serotonin receptor 2C (5HT2C) is a seven transmembrane receptor 
regulating mood and appetite through its actions in the central nervous system 
[21, 42]. Its deregulation is involved in depression [30], suicidal behavior [11], 
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