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Amphetamine-induced locomotion  

A group of experimentally naive 10 week-old male rats was used to assess the locomotor response to 
a novel environment and to the injection of the dopamine enhancing drug amphetamine. Rats were 
habituated to a locomotor cage (Imetronic, Bordeaux, FR) for 60 mins on 2 consecutive days. The 
next 2 days, groups of GhsrM/M and GhsrWT/WT rats were injected i.p. with amphetamine (2 mg/kg) 
while a control group of Ghsr heterozygous rats was injected i.p. with saline. 

Cabergoline-induced anorexigenic response 

Prior to the food intake experiment, 7 month-old female GhsrM/M and GhsrWT/WT rats were habituated 
to single housing for at least 1 week. Free access to chow diet was removed at 6:00 pm for a 16h fast. 
Rats were then s.c. injected with the dopamine receptor D2 (DRD2) agonist cabergoline (0.5 mg/kg, 
Tocris) or saline at 11:00 am. Each animal received both treatments in a crossover fashion, with a 2-
week washout period between treatments. 

Hexarelin-induced locomotion 

On the first day of each experiment, experimentally naive 5 month-old male rats were individually 
put in an open field arena (Med Associates Inc., Vermont, USA) with clean bedding. Room 
illumination was set at 15 lux. Recording sessions began each day at 8:30 am. Rats were habituated 
to the apparatus on 2 consecutive days for 45 min sessions. The next day, rats were injected by 
injected s.c. with saline solution (100 µL/100mg). Every other day, rats were challenged with varying 
doses of hexarelin (10 – 300 nmol/kg, Sigma) in the same setup, using a random crossover design. 

Sucrose two-bottle choice 

Ad libitum fed 7 month-old male rats were habituated to single housing and drinking from 2 bottles 
of water for at least 1 week prior to the beginning of the experiment. On 7 consecutive days they had 
access to a 0.75% sucrose solution and water for 1h, starting at 10:00 am. The position of the sucrose 
bottle was switched every day to prevent habituation. Bottles were weighed before presentation and 
again at the end of the 1h test to assess fluid intakes.  

Operant responding for sucrose pellets 

Operant chambers (Med Associates Inc., Vermont, USA) comprised 2 open nose-pocking niches, one 
designed as the active target (triggering reward delivery) and the other as the inactive, dummy 
target. Entry into the active nose-poking hole was rewarded by the delivery of a 45 mg sucrose pellet 
(Dustless Precision Pellets®). Entries into the inactive nose-poking hole had no consequence. House-
light was on throughout the session. A light was switched on in the active nose-poking hole or food 
magazine to cue target or reward availability, respectively.  

Ad libitum fed 7 month-old female rats were trained on fixed ratio (FR) schedules, starting with FR1 
(1 nose-poke required to obtain 1 pellet), then on FR3 (3 nose-pokes to obtain 1 pellet) and finally 
FR5. A training session ended after 30 mins or when the rat had obtained 50 pellets (success 
criterion). Rats were kept on each FR schedule for 4 consecutive sessions, at the end of which all 
animals had reached the success criterion. After training, the rats underwent consecutive test 
sessions on a progressive ratio (PR) schedule to assess their motivation to work for the food reward 
according to the usual exponential formula (N = 5 * exp(0.2N) – 5). The session ended when rats had 
failed to obtain a pellet for 30 consecutive minutes. 

Running wheels 



7 month-old male GhsrWT/WT and GhsrM/M rats matched for body weight were individualized at least 1 
week prior to the experiment. Body weight, chow intake and wheel running behavior were 
monitored daily for 13 days under ad libitum feeding conditions until daily running levels had 
stabilized. On the last baseline day, chow intake was removed at 1:00 pm, and rats were fasted for 
24h. On the following days, rats had free access to chow 2h/day, from 1:00 to 3:00 pm. During food 
access, running wheels were blocked to make sure the rats would feed and not run. The rats had free 
access to the running wheel for the 22 remaining hours. Every quarter of wheel turn was detected 
and recorded using a Matlab program. Raw data were converted to numbers of wheel turns in 1h 
bins using a dedicated R program. Chronic food restriction lasted for 15 days before rats were 
euthanized. 

Food anticipatory activity assessed in open field arena 

7 month-old male rats were individualized at least 1 week prior to the experiment. On the first 
session, locomotor activity was recorded in the open field arena for 2 hours before rats were 
returned to their homecage where food had been removed. During the 20 following days, rats were 
recorded daily in the same arena for 2h (bedding left in place) before being returned to their 
homecage and having access to chow diet for 4h. Body weight and chow intake were assessed daily 
throughout the experiment. 

Quantitative real-time PCR analysis 

Analyses were performed on snap frozen tissues stored at -80°C and collected during the light phase 

in libitum fed rats. Tissues samples (hypothalamus, adipose, muscle and liver) were homogenized in 

Tri-reagent (Euromedex, France) and RNA was isolated using a standard chloroform/isopropanol 

protocol. Reverse transcriptase reactions were performed from 2 µg of total RNA using Maxima 

Reverse Transcriptase (Fisher Scientific), primed with oligo-dT primers and Random Hexamer Primer 

(Fisher Scientific). Real-time PCR was performed on a LightCycler 480 Real-Time PCR System (Roche 

Diagnostics) using transcript-specific primers (600 nM), LightCycler 480 SYBR Green I Master (Roche 

Diagnostics) and cDNA (4 ng) in a final volume of 10 µl. Relative expression of each gene was 

normalized respect to 2 different endogenous housekeeping control genes depending on the tissue 

and determined using RefFinder analysis. The relative level of gene expression was calculated using 

the comparative (2-Ct) method. See Supplementary table 1 and table 2 for the list of primers used in 

the study. 

Digital PCR analysis 

PCRs were prepared with the required QX200 ddPCR EvaGreen Supermix (Bio-Rad) with a final 

concentration of 150 nM for each primer to a final volume of 20µl. Each reaction was loaded into a 

sample well of an 8-well disposable cartridge (Bio-Rad) followed by 70 µl of droplet generator oil 

(Bio-Rad), which was added to the oil wells of the cartridge. Droplets were formed in the QX200 

droplet generator (Bio-Rad). Droplets were then transferred to a 96-well PCR plate, heatsealed with 

foil in a PX1 PCR Plate Sealer Bio-Rad and amplified with an Eppendorf Nexus Gradient master cycler 

(95°C primary denaturation/activation for 5min, followed by 45 cycles of 95°C for 30 sec and 61°C for 

1 min, followed by 4°C 5mn and a final 98°C heat treatment for 5min). PCRs were analyzed with the 

QX200 droplet reader (Bio-Rad) and data analysis was performed with QuantaSoft software (version 

1.7; Bio-Rad). 


