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Glucose transporter 1 suppresses melanocortin 4 receptor activity
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Introduction and Aim of study

Overweight, obesity and associated diseases are global issues expanding in an epidemic way. Body weight is controlled by hypothalamic G protein coupled
receptors (GPCRs). Especially the melanocortin 4 receptor (MC4R), expressed in the paraventricular nucleus (PVN) plays a crucial role in feeding behavior.
MC4R knockout or loss-of-function variants result in hyperphagia and early-onset obesity [1]. One characteristic of GPCRs is the capability to form di- or
oligomeric structures. It was demonstrated that MC4R interactions can have high impact on its signaling [2]. However, so far just a few interaction partners are
known. Therefore we applied a screening based on protein complementation to detect further MCR interactions. The glucose transporter 1 was one potential
MCR interactor. GLUT1 could represent a high sensitive glucose sensor at neurons that mediates the nutrition state between neurons, operating after the first
Important glucose maintenance by the GLUT3. A GLUT1 interaction with the most powerful food intake controlling MC4R and moreover an influence of blood
glucose level on MC4R signaling (feeding behavior) would present a new neuronal circuitry. Aim of the study was to confirm and to characterize in a first step a
hypothalamic MC4R/GLUT1 interplay.

Result I: GLUT1 expression on PVN neurons Result ll: GLUT1/MC4R co-expression on neuronal cell lines
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Result lll: GLUT1 interacts with the MC4R Result IV: GLUT1 inhibits MC4R signaling and expression
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Fig.3: MC4R/GLUT1 interaction. Receptor dimerization was measured using Sandwich ELISA (A) Fig.4: Impact of GLUT1 on MC4R function. Gs-activity (A, cAMP-accumulation) was measured using
and YFP-BIFC (B). The MC3R/GHSR hetero- [3] and the GLUT1 homodimer [4] served as positive AlphaLISA-technology. Cell surface expression (B) was determined in an ELISA detecting the HA-tag. MC4R co-
controls, transfection of a single construct as negative control. Data from three independent experiments expressed with the non-interactive rM3R [9] (black) in comparison to the MCAR/GLUT1 interplay (violet). Data
were calculated to 100% of postive control and represent mean + SEM. ***p <0.001, *p <0.05. from three independent experiments, calculated to the stated control. £ and + SEM. ***p <0.001 (arrow).
- GLUT1/MCA4R interaction is shown in two different assay systems - GLUT1 reduces MC4R signaling to 42% without an effect on EC50 (Fig.4A)

- GLUT1/MCA4R interaction in quantity comparable to GLUT1 homodimer (Fig.3A) —> Cell surface expression of MC4R is reduced to 50% by GLUT1 (Fig.4B)
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Result V: Hypothalamic GLUT1 expression is Discussion
down-regulated after 3 days of high-fat diet (HFD) In the present study we could show GLUT1 expression on oxytocin expressing
and non-oxytocin (supposed to be the MC4R expressing ones [6]) PVN neurons.
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