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CONCLUSIONS 
Among obese adolescents, the most rapid weight gain had occurred between 2 and 
6 years of age; most children who were obese at that age were obese in adolescence. 
(Funded by the German Research Council for the Clinical Research Center “Obesity 
Mechanisms” and others; ClinicalTrials.gov number, NCT03072537.) 

METHODS 
To assess the age at onset of obesity, we performed prospective and retrospective analyses of the course of BMI 
over time in a population-based sample of 51,505 children for whom sequential anthropometric data were 
available during childhood (0 to 14 years of age) and adolescence (15 to 18 years of age). In addition, we assessed 
the dynamics of annual BMI increments, defined as the change in BMI standard-deviation 
score per year, during childhood in 34,196 children. 



Forty-one studies were included in the meta-analysis. The prevalence of overweight and obesity combined 

was similar between overall SCBT, SCBT excluding craniopharyngioma and non-cancer controls 

 
We conclude that SCBT have similar overweight and obesity distribution but higher adiposity than non-cancer 
controls and higher W/T ratio . More studies were needed to explore the determinants of adiposity and its 
contribution to cardiometabolic outcomes in SCBT 

Clinical Obesity 8, 55–67, February 2018 



 

  
Loss-of-function variants in ADCY3 increase risk of 
obesity and type 2 diabetes 
Niels Grarup#1, Ida Moltke#2, Mette K. Andersen1, Maria Dalby2, Kristoffer Vitting-
Seerup2,3, Timo Kern1, Yuvaraj Mahendran1, Emil Jørsboe2, Christina V. L. Larsen4,5, 
Inger K. Dahl-Petersen4, Arthur Gilly6, Daniel Suveges6, George Dedoussis7, Eleftheria 
Zeggini6, Oluf Pedersen1, Robin Andersson2, Peter Bjerregaard4,5, Marit E. 
Jørgensen4,5,8, Anders Albrechtsen2, and Torben Hansen1  

adenylate cyclase 3 
in Hypothalamus 
(ATP→AMPc)  



Mutations identified in coding genes are marked with a colored asterisk (*); red: autosomal recessive inheritance; blue: autosomal dominant/ 
recessive inheritance; black: autosomal dominant inheritance. Obesity | VOLUME 26 | NUMBER 3 | MARCH 2018 

Genetics of Obesity in Consanguineous Populations  
Sadia Saeed , Muhammad Arslan and Philippe Froguel 



« This study supports evidence for  
a continuum between rare monogenic 
syndromic and common polygenic forms 
of obesity » 

 

• Single-marker, tagSNP, and gene-based 
     14 novel associations at 16 of 54 (29.6%)  
  
• genome-wide significant SNPs were 

mapped to 19 of 54 (35.2%) syndromic 
obesity genes. 

 
•  A significant association for 17 of 33 

(51.5%) loci was also observed with BMI 
in children. 

A Candidate-Gene Approach Identifies Novel Associations Between Common Variants in/Near 

Syndromic Obesity Genes and BMI in Pediatric and Adult European Populations 

Wang DX,  Kaur Y , Alyass A and Meyre D 

Diabetes 2019;68:724–732 



Heterozygous rare genetic variants in non-syndromic early-onset obesity 

 
Serra-Juhé C, Martos-Moreno GA , Bou de Pieri F, Flores R, Chowen JA,  Pérez-Jurado LA and Argente J  

463 EOO patients  
480 controls. 
exome data from 293 EOO 
 
 
rare single-nucleotide genetic variants 
(RSVs) in 5% of the EOO  
 7 of the 15 genes 

Int J Obes 2019 





The melanocortin 2receptor accessory protein 2 (MRAP2) was previously shown to regulate energy homeostasis 
through the modulation of the activity of the melanocortin-4 receptor and prokineticin receptors.  
 
In this study we identify MRAP2 as a partner of ghrelin-GHSR1a signaling. We show that MRAP2 interacts with 
GHSR1a and potentiates ghrelin-stimulated signaling both in vitro and in vivo. We demonstrate that in the absence of 
MRAP2, fasting fails to activate agouti-related protein neurons. In addition, we show that the orexigenic effect of 
ghrelin is lost in mice lacking MRAP2.  
 
Our results suggest that MRAP2 is an important modulator of the energy homeostasis machinery that operates 
through the regulation of multiple GPCRs throughout the hypothalamus. 
DOI: 10.1038/s41467-017-00747-6 OPEN 
1 Nat Commun 2017 





Mol Metab 2018 

Mice with global MRAP2 deletion and conditional MRAP2 deletion in SIM1 expressing neurons developed 
severe early onset of obesity (without detectable changes in food intake or energy balance) and rare loss-of 
function or missense heterozygous variants in MRAP2 were identified in humans with severe early-onset 
obesity  
 
Conclusions: Our data indicate a site-specific role for MRAP2 in PVN MC4R-expressing neurons in 
potentiating MC4R neuronal activation at baseline conditions in the regulation of food intake and energy 
expenditure. 



Melanocortin Receptor Accessory Protein 2-Induced Adrenocorticotropic Hormone 
Response of Human Melanocortin 4 Receptor 

Lucia Soletto,1* Sergio Hernández-Balfagó,1* Ana Rocha,1 Patrick Scheerer,2 
Gunnar Kleinau,2 and José Miguel Cerdá-Reverter1 

Melanocortin 4 receptor (MC4R), a canonical melanocyte-stimulating hormone receptor, is the main 
responsible for monogenic obesity in humans.  
 
Previous studies in fish and avian species showed that MC4R becomes an ACTH receptor after interaction 
with the melanocortin receptor accessory protein 2 (MRAP2). 
 
 We show that human MC4R behaves in a similar way through its interaction with MRAP2. 
This evolutionary conservation of MRAP2-induced ligand selectivity supports a physiological role for 
the interaction with MC4R. Both proteins are coexpressed in the same hypothalamic neurons 
 
These neurons may link the effects of stress on the energy balance independently of glucocorticoid 
secretion. The complex MC4R-MRAP2 throws light on the action of ACTH and, by extension, on the relay of 
stress-related information to additional biological systems. 



Ghrelin maintains blood glucose levels in the face of starvation. 
Ge et al. identify LEAP2 as an endogenous antagonist of the 
ghrelin receptor that modulates ghrelin function in response to 
nutrient status, such as fasting. Increasing or suppressing LEAP2 
leads to corresponding counter-regulation of ghrelin action in 
vivo. 

Ge et al., 2018, Cell Metabolism 27, 461–469 
February 6, 2018 ª 2017 Elsevier Inc. 

LEAP2 : liver expressed antimicrobial peptide 2  



Liver-expressed antimicrobial peptide 2 (LEAP2) was recently described as an endogenous antagonist of GHSR.  
Both LEAP2 and its N-terminal part behave as inverse agonists of GHSR and as competitive antagonists of ghrelin-induced inositol 
phosphate production and calcium mobilization.  
The N-terminal region of LEAP2 is able to inhibit ghrelin-induced food intake in mice. LEAP2 tunes the action of ghrelin in vivo 
 and is likely to have an important role in the control of ghrelin response under normal and pathological conditions.  

(J. Med. Chem. 2019, 62, 965−973)  

LEAP2 behaved as a competitive antagonist if added at the same time as the agonist and a non-competitive antagonist if added 
before the agonist. This unusual property of LEAP2 might be caused by its slow dissociation from receptor GHSR1a ( Wang et al Febs j 2019 )  



Gut bacteria species and host health: the example of Akkermansia . muciniphila 
Currently Dr. Cani's group is conducting a clinical trial of A. muciniphila supplementation in overweight and 
obeseadults, hypothesizing that it will improve metabolic health (NCT02637115). 












