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Obesity is 
one of the 
world’s 
greatest 
public 
health 
challenges 





WHO was 
predicted that 
respectedly 75 
and 41 
percenter of 
the adult 
population will 
be over weight 
and obese by 
2015 
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Presentation Notes
There is a wide range of environmental factors that may interact with genotype.So far, only about 20 genes have been studied in interaction with diet change or physical activity.



 
 

    Obesity: a multifactorial disorder 
 
. 
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Obesity, a chronic low-grade inflammatory condition, is associated with the development of many comorbidities, including cardiovascular disease (CVD), type 2 diabetes, and a number of cancers [1]. As more is understood about obesity, the complexity of this chronic disorder becomes more apparent, exhibiting a multi-factorial etiology [2]. Lifestyle factors such as diet and exercise continue to be recognized to play an important role in the development and progression of obesity and its comorbidities. However, genetic variation is also known to contribute to the obese phenotype. Lifestyle factors, including dietary components, such as fatty acids, interact with genetic variants to regulate the development and progression of obesity and its comorbidities. These complex interactions may explain differences observed in the obese phenotype and its comorbidities that vary both within and across populations Perhaps at no time in human history has the human diet changed so dramatically and rapidly than inthe past 75 years in developed countries. It is estimated that foods supplying 72% of the dietarycalories consumed presently in western diets would not have been found in hunter-gatherer diets [1].



30,000 
genes 

300,000 
proteins 

3,000 
metabolites 



 
 

 
 Obesity, a chronic low-grade inflammatory 
condition is associated with the development of 
many comorbidities including dyslipidemia.  
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Obesity, a chronic low-grade inflammatory condition, is associated with the development of many comorbidities, including cardiovascular disease (CVD), type 2 diabetes, and a number of cancers [1]. As more is understood about obesity, the complexity of this chronic disorder becomes more apparent, exhibiting a multi-factorial etiology [2]. Lifestyle factors such as diet and exercise continue to be recognized to play an important role in the development and progression of obesity and its comorbidities. However, genetic variation is also known to contribute to the obese phenotype. Lifestyle factors, including dietary components, such as fatty acids, interact with genetic variants to regulate the development and progression of obesity and its comorbidities. These complex interactions may explain differences observed in the obese phenotype and its comorbidities that vary both within and across populations 
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مصرف مقادیر زیاد کربوهیدرات، تبدیل گلوکز به اسید چرب را توسطUpregulation  آنزیمهای گلیکولیتیک و لیپوژنیک در کبد تحریک می کند. در واقع کربوهیدرات غذایی به واسطه انسولین و گلوکز و فعال سازی مسیر سیگنالینگ مجزا عمل می کند. قسمتی از Upregulation آنزیمهای لیپوژنیک توسط انسولین از طریق فاکتور بالادست تحریکی(USF) انجام می شود upstream stimulatory factor



Associations between single 
nucleotide polymorphisms and 

phenotype 



Obesity is related to gene– 
environment interactions 
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Ref: What obesity research tells us aboutepigenetic mechanismsNeil A. Youngson and Margaret J. Morris:Thus, the relatively recent rise in obesity appears to be related to gene–environment interactions where our genetic background, coupled with the currentobesogenic environment, and the rewarding nature of palatable foods,tends to promote obesity  Nutrients 2013, 5, 1672-1705; doi:10.3390/nu5051672 Figure 1. A proposed schematic diagram for obesity-associated low-grade inflammation, and the relationship of diet–gene interactions on obesity and dyslipidemia. Adipocytes become hypertrophic through over-nutrition. Expansion of adipose tissue in obesity leads to a subsequent increase in the production of chemokines by the adipocytes, resulting in increasing macrophage infiltration and enhanced production of pro-inflammatory cytokines, such as TNFα and IL-6. Obesity-associated low-grade inflammation results in an increase in serum trigycerides, and LDL-C concentrations and is associated with dyslipidemia. Environmental factors and DNA sequence variations in inflammatory genes, interact to impact molecular processes of the inflammatory pathway, serum lipids and the obese phenotype. APOA, Apolipoprotein A; APOB, Apolipoprotein B; APOE, Apolipoprotein E; CRP, C-reactive protein; IL-6, interleukin-6; LDL-C, low-density lipoprotein cholesterol; MCP-1, monocyte chemotactic protein-1; PAI, plasminogen activated inhibitor; PPARγ, peroxisome proliferator-activated receptor gamma; TAG, triglycerides; TNFα, tumor necrosis factor. 
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Figure 2. The modeled relationship between the odds of being obese (odds of being obese 
vs. being normal weight), TNFA –308 genotype and dietary fat intake (%E) for black SA 
women. The curve gives the modeled obesity OR for genotype GA + AA versus genotype 
GG, at each fat intake (%E). Lines show the total dietary fat intake (%E) of equal odds 
(OR = 1, for the genotype groups), namely 40.6 (%E), the OR for fat intake = 30 (%E) 
namely 0.12 and the OR for fat intake = 35 (%E), namely 0.33 [3]. 
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The Role of Ethnicity and 
Gender as Confounders 

Prevalence of obesity-associated 
comorbidities differ between ethnic groups 
by: 

 Genotype and allele frequencies of SNPs  
 Diet and lifestyle, (dietary intake, physical activity 

level) 
 Body fat distribution (VAT vs. SAT) , …….  
 Cultural, behavioral and socio-demographic 

conditions  
Gender (sex) of study participants may 

impact genotype-phenotype interactions 
 



Ref: 2013 American Society for Nutrition. 
Adv. Nutr. 4: 439–452, 2013; 
doi:10.3945/an.113.003798 
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. CD36 encodes a class B scavenger receptor which interacts with a wide variety of ligands including long chain fatty acids and oxidized LDL-C, andwhich has been implicated in atherosclerosis and insulin resistance. Figure 1 Schematicrepresentation of PPAR-atarget gene transcriptiondependent on ligand bindingand recruitment ofcoactivators. PPAR-a can beactivated by certain ligands,such as PUFAs, 16:00/18:1-GPC, and fibrates, whichmodulate transcription ofPPAR-a target genes.However, DNA bindingrequires the formation of aheterodimer containing PPARaand retinoic X receptor(RXR) a that is able to interactwith peroxisome proliferatorresponsive elements. Theassembly of this heterodimerwith coactivator proteinsfacilitates the recruitment ofthe basal transcriptionmachinery with RNApolymerase II for transcriptionof specific target genes. APO,apolipoprotein; BAF60,Brahma-related gene 1/Brahma -associated factor 60;CD36, Cluster ofDifferentiation 36; CPT-1,Carnitine palmitoyltransferaseI; CYP, cytochrome P-450;FGF21, fibroblast growthfactor 21; HMGCAS2,hydroxymethylglutaryl CoAsynthase 2; p300, histone acetyltransferase p300; PGC1a, peroxisome proliferator-activated receptor gamma coactivator 1-a; PPRE,peroxisome proliferator responsive element; RNA POLII, RNA polymerase II; SRC, steroid receptor coactivator; SREBP1-c, sterol regulatoryelement binding protein 1c; SW1/SNF, switch/sucrose nonfermentable chromatin-modifying complex.



 

Ref: 2013 American Society for Nutrition. 
Adv. Nutr. 4: 439–452, 2013; 
doi:10.3945/an.113.003798 
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Figure 2 Location and associated effects of PPAR-a variants.Environmental factors such as diet and drugs may interact withPPARa genetic variants to modulate metabolic parameters. TheL162V single nucleotide polymorphism (SNP) in the PPARacoding region has been associated with an increase in TG, totalcholesterol (TC), LDL, ApoB, ApoC3, the risk of type 2 diabetes(T2D), and a decrease in HDL. There is an interaction betweenthe SNP V227A or L162V with PUFA intake that is associated witha decrease in the levels of HDL, ApoA1, TGs, and ApoC3. Inaddition, the intron 7 G . C variant is associated with thefenofibrate response, dyslipidemia and risk of nonfatalmyocardial infarction. The domains represented in the figure areactivation function-1 (AF-1), DNA binding domain (DBD), andligand binding domain (LBD). LDL-C, low density lipoproteincholesterol.



 

-SREBP هدفdژنهایdعنوانdبهdليپوژنيکdژنهای
1cdدرdآدیپوسيتdبالغ 

N u c leu s e  INSIG-1 

SREBP-1c 
LDL-R 

ACC1 

Glucose 

Glycerol 
Acetyl 
CoA 

Manolnyl 
CoA 

FAS 
C16:0 C16:0 

CoA 

(LC)ACS 

C18: 
0 CA 

SCD-
1 

C18:1 
CoA 
n-7,n-9 

TG 

Glycerol-3P 

GPAT 
ACC2 Cytoplasm 

Lipid droplet 



 

N u c leu s e  
PPARɣ INSIG-1 

SREBP-1c 
LDL-R 

ACC1 

Glucose 

Glycerol 
Acetyl 
CoA 

Manolnyl 
CoA 

FAS 
C16:0 C16:0 

CoA 

(LC)ACS 

C18: 
0 CA 

SCD-
1 

C18:1 
CoA 
n-7,n-9 

TG 

Glycerol-3P 

GPAT 
ACC2 Cytoplasm 

Lipid droplet 

LPL 
ACBP 
CD36/FAT 
GPDH 
ALBP 

LXRα 



 

N u c leu s e  
PPARɣ 

INSIG-1 

SREBP-1c 
LDL-R 

ACC1 

Glucose 

Glycerol 
Acetyl 
CoA 

Manolnyl 
CoA 

FAS 
C16:0 C16:0 

CoA 

(LC)ACS 

C18: 
0 CA 

SCD-
1 

C18:1 
CoA 
n-7,n-9 

TG 

Glycerol-3P 

GPAT 
ACC2 Cytoplasm 

Lipid droplet 

LPL 
ACBP 
CD36/F
AT 
GPDH 
ALBP 

ERRα 



Conclusions 
  
 
 These studies elucidate the reasons for 

inconsistencies of prior genetic association 
studies  
 

 Support mechanistic relationships between 
genetic and nutritional factors,  
 

 Provide a framework on which rational 
preventive nutritional strategies may 
eventually be based 
 
 

Curr Opin Clin Nutr Metab Care. 2010 
March ; 13(2): 139–144. 
doi:10.1097/MCO.0b013e3283357287. 
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Conclusions Gene-nutrient interaction studies have the potential to reduce longstanding knowledge gaps in potential relationships between nutrients, genetic factors and cardiovascular disease phenotypes. Not only do these studies elucidate the reasons for inconsistencies of prior genetic association studies and support mechanistic relationships between genetic and nutritional factors, but they also provide a framework on which rational preventive nutritional strategies may eventually be based. In spite of this wide-ranging potential, consistent challenges emerge from many of the preceding studies. Addressing these limitations will require replications in larger sample sizes, more extensive genotyping along with deeper, standardized phenotyping, and analyses of interactions in populations of varying ethnicities. 



  A widely used approach to find genes 
involved in ‘‘common’’ obesity are 
association studies.  

 A vast number of such studies have been 
performed for obesity related traits 
(Human Obesity Gene Map; 
http://www.obesity.chair.ulaval.ca/genes.ht
ml). 

Association Studies 

http://www.obesity.chair.ulaval.ca/genes


 The coordinating scientific body of the 
HGP was provided by the Human 
Genome Organization (HUGO, 
www.hugointernational. org).  

 Another international project aimed at 
better understanding disease state is the 
Human Epigenome Project 
(www.epigenome.org) in which genome-
wide DNA methylation patterns are 
studied.  
 

http://www.hugointernational/
http://www.epigenome.org/
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