


The global epidemic of obesity 



Obesity is a genetic disorder 
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Legacy of genome-wide association studies (GWAS) 

N 

CASES =                   

obese subjects 

CONTROLS =             

normal weight 

subjects 

Bimodality  
Binary logistic regression 

N 

QT 

Linearity 
Linear regression 
 

-> GWAS: Hypothesis of ‘Common Disease, Frequent Variants’ 

BMI, WHR, 

body fat 



Legacy of genome-wide association studies (GWAS) 

(Genome Med. 2013 Jun 28;5(6):55) 



Legacy of genome-wide association studies (GWAS) 



Expression of obesity-associated genes 
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Expression of obesity-associated genes 
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Expression of obesity-associated genes 
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Obesity-related GRS and diabetic kidney disease 

“Obesity has been posited as an 

independent risk factor for both 

diabetic and nondiabetic renal 

disease.  

However, epidemiologic studies 

have produced conflicting 

results, and establishing 

causality from observational data 

is difficult.” 



Obesity-related GRS and diabetic kidney disease 

In 6,049 subjects with 

type 1 diabetes, they used a 

genetic risk score 

(GRS) including 32 validated 

BMI loci  



Legacy of genome-wide association studies (GWAS) 

(Genome Med. 2013 Jun 28;5(6):55) 
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Genes involved in non-syndromic monogenic obesity 

 A central role of the Hypothalamus and of the Leptin-melanocortin pathway 

in the regulation of food intake 
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Monogenic  

obesity genes 



Genes involved in monogenic obesity – LEP 

=> Child with genetic  

deficiency of leptin 

can be “cured” by 

recombinant leptin 



Genes involved in monogenic obesity – MC4R 

In Europe, the penetrance of MC4R mutations  

is generation- and age-dependent (Stutzmann et al. Diabetes 2008) 

- 21st  century children carrying 

MC4R mutations have 80% risk to 

be obese. 

- Only 10% of their parents carriers 

were obese when young but 

currently 40% are obese 



Genes involved in monogenic obesity – MC4R 

All obese children are from 

consanguinous families and are 

homozygous for these mutations 

 

Heterozygous MC4R carrier 

parents are NOT obese which 

shows the key role of the 

permissive environment in the 

mutation penetrance  

 



Genes involved in monogenic obesity – PCSK9 



Genes involved in monogenic obesity – SIM1 

=> In 44 children with severe obesity and PWL, 198 children with severe 

obesity, 568 adults with morbid obesity and 383 controls 

OR=21; P=9.3×10-4 



Genes involved in monogenic obesity – SIM1 

T46R/ H323Y/ 

T714A 

OR=28 

P=5.6×10-3 

Others 

P=0.158 



Genes involved in monogenic obesity – SIM1 

T46R/H323Y/T714A Adults with morbid obesity (N=9) 

Adults or children with severe obesity and PWL (N=4) : 
- Developmental delay 
- Intellectual disability 
- Behavioural problems 
- Facial dysmorphism 
- No hypotonia no hypogonadism 

Overweight adult (N=1) 

CONCLUSIONS: 

 Incomplete penetrance… environment (cf MC4R)? Epigenetics? Modifiers? 

 All SIM1 mutations are not functional… problems in the molecular diagnostic 



Renal failure and monogenic (syndromic) obesity 

Alström Syndrome and Bardet-Biedl syndrome 



Renal failure and monogenic (syndromic) obesity 

Alström Syndrome: due to recessive mutations in ALMS1  



Renal failure and monogenic (syndromic) obesity 

Bardet-Biedl syndrome 

PRIMARY FEATURES 

Rod-cone dystrophy 93% 

Post-axial polydactyly 69% 

Truncal obesity 72% 

Hypogonadism 98% 

Renal anomalies 
24%  

(only 52% of patients had undergone renal examination) 

SECONDARY FEATURES 

Speech disorder/delay 54% 

Developmental delay 50% 

Behaviour 33% 

Ataxia/imbalance 40% 

Diabetes mellitus 6% 

Congenital heart defects 7% 

Liver disease NA 

Hearing loss 21% 

Facial features NA 

Hirschprung disease NA 

Situs inversus NA 

Polyuria/polydipsia NA 

Dental crowding NA 

Anosmia 60% 



Renal failure and monogenic (syndromic) obesity 

Bardet-Biedl syndrome 



Renal failure and monogenic (syndromic) obesity 

Bardet-Biedl syndrome 

Putative pathomechanism for renal cystic hyperplasia in BBS 



Take-home message 
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