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Methods and Procedures 
 
Identification of Pertussistoxin (PTX) sensitivity of MC4R in COS-7 cells 
The identification of PTX sensitivity was performed in analogy to the cAMP accumulation 
measurement (described before), with pre-incubation of 500 nM pertussis toxin in serum free 
medium (PTX, Sigma-Aldrich, Hamburg, Germany) for twenty hours prior to the experiment.  
 
Generation of the receptor-YFP1 and –YP2 constructs for BiFC 
The pcDNA3 [MCFD2-YFP1 and -YFP2] constructs was kindly provided by Hans-Peter 
Hauri (University of Basel) (Nyfeler, et al. 2005) and the receptor-YFP1 and -YFP2 fusion 
genes were generated by replacement of the MCFD2 gene. The rM3R-NHA (Rattus 
norvegicus cholinergic receptor, Chrm3) in the pcDps expression vector was kindly provided 
by Prof. Torsten Schöneberg (University of Leipzig) and the rM3R-YFP2 was used as 
negative control. 
 
Dimerization studies using the bimolecular fluorescence complementation Assay (BiFC) 
To confirm the identified dimerization capacity of MC4R and chim6 and chim7 in living cells 
bimolecular fluorescence complementation Assay (BiFC) was performed. Interaction 
between receptor-YFP1 and receptor-YFP2 constructs reconstitute the active YFP, using a 
variant of YFP (Gln69Met) which is characterized by strong photostability (Nyfeler et al. 
2005). Dimerization studies using BiFC were performed in HEK293 cells. HEK293 were 
maintained in Minimal Essential Media Earle (MEM Earle, Biochrom, Berlin, Germany) 
supplemented with 10 % fetal calf serum (FCS, PAA Laboratories, Pasching, Austria), 2 mM 
glutamine (Invitrogen, Carlsbad, CA), 100 units/ml penicillin and 100 µg/ml streptomycin 
(Biochrom). For investigation of receptor-receptor interaction 4.6x105 HEK293 cells/well 
were grown in poly-L-lysine (Biochrom) coated 6 well plates and were co-transfected with 
equal amounts of carboxy-terminally YFP1- and YFP2-tagged receptors with 4 µl 
Metafectene and a total of 3 µg DNA. Forty-eight hours after transfection cells were washed 
with DPBS (Biochrom) and harvested using trypsin/EDTA. The enzyme reaction was 
stopped by adding supplemented MEM Earle´s Medium. The cell suspension was 
centrifuged for 5 min at 200 g and cell pellet was re-suspended in 100 µl DPBS. 
Fluorescence analysis was performed using a 96 well plate and the CytoFluor 2300 Plate 
Reader (CytoFluorTM, Millipore, Bedford, USA). The excitation light was 480 ± 20 nm and 
fluorescence was measured at 530 ± 25 nm with a sensitivity of 4. Protein concentration of 
resuspended cells (after 12 h, -20 °C) of each sample were measured by using the BCA 
Protein Assay Reagent Kit (Thermo Scientific, Bonn, Germany) and results for receptor-
receptor interaction were calculated in relation to protein content.  
 
Data analysis 
Data and statistical analyses were performed using the statistical tools implemented in 
Graph Pad Prism Version5 (GraphPad Software, San Diego, California, USA). 
 
 


