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The 30 amino acid long neuropeptide galanin has been shown
to be involved in a variety of physiological and pathological
processes, such as seizure, mood disorders, anxiety, alcohol
intake in addiction, metabolic diseases, pain and solid tumors.
The galanin-peptide family consist of galanin, galanin message-
associated peptide (GMAP), galanin-like peptide (GALP), alarin
and three G-protein coupled receptors, named GalR1-3 [1] .

To distinguish between the three receptor subtypes in biological
experiments, selective ligands are of great importance,
particularly since subtype specific antibodies are not available
[2].

In the present study [3], we wanted to investigated important
pharmacophores in hGalR3. Furthermore, we support our
findings by confirming our in vitro data in an in silico docking
model.

The present study identifies six conserved amino acid
residues that are crucial for galanin binding to hGalR3
(see table Fig 1C). These results display both conserved
and subtype specific interactions compared to hGalR1 [4]
and hGalR2 [5]. Understanding these differences could
provide a rationale basis for the design of subtype
selective galanin receptor ligands.
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Fig 2. (A) The 2-D pharmacophore model generated
by LigandScout. Two alternative poses for the tested
ligands, galanin and SNAP398299, respectively, is
presented. The hydrogen bond features are depicted
in green (hydrogen bond donor) and red (hydrogen
bond acceptor) vectors. The hydrophobic and aromatic
interactions are depicted by the yellow spheres and
the blue spheres respectively. The residues shown
outside of the boxes are the selected “important
residues” added manually to the figures. (a)
galanin(2-6) pose 1. (b) galanin(2-6) pose 2. (c)
SNAP398299 pose 1. (d) SNAP398299 pose 2. (B) In
silico modeling of hGalR3. SNAP398299 (pink) and
galanin(2-6) (brown) are shown docked to the hGalR3
model.

Fig 1. (A) Transmembrane (TM) topology of GalR3
created with TM region prediction. Mutated amino acids
affecting ligand binding are shown in red and residues
having no impact on the binding are depicted in blue.
(B) Confocal microscopy images displaying membrane
expression of untransfected HEK293T cells, wt-hGalR3,
FLAG-labelled hGalR3 and FLAG-labelled hGalR3 mutants
on HEK293T cells. In the zoom-in frame you can see that
the receptor is expressed on both the nuclear and
cellular membranes. Bar = 50µm (Y1033.33A zoom in =
10µm). (C) Binding at wt-hGalR3, FLAG-hGalR3 and
FLAG-hGalR3 mutants, presented as Ki (means±SEM,
n=3, performed in duplicate). NB, no binding, NT, not
tested (D) Receptor displacement studies of hGalR3-wt
and FLAG-hGalR3 by rat galanin, galanin(2-11) &
SNAP398299 (n=3, performed in duplicates). (D)
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