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Text S1. Physiological mechanisms of selected genes in our study 
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Figure 3: Physiological mechanisms  
 
Description of the physiological effects of the selected genes on obesity 
 
INSIG2 blocks lipid synthesis by preventing the translocation of the transcription 
factors to the nucleus and transcription of target genes declines. The triacylglycerol 
reducing effect of fibrates and thiazolidinedionesis partially accounted for by inhibition 
of SREBP-1 activation via up-regulation of Insig [1] 
 
FTO (fat mass and obesity-associated protein) is also known as alpha-ketoglutarate-
dependent dioxygenase. It is speculated that a yet unidentified transcript of the 
common FTO gene promotes lipolysis in adipocytes or, alternatively, exerts an anti-
lipogenic effect indirectly through mechanisms such as appetite/satiety, endocrine, 
automatic nervous system, or exercise tolerance [2] 
 

MC4R is a G-protein coupled receptor. Constitutive endocytosis of this receptor is 
essential to maintain receptor responsiveness to α-Melanocyte-stimulating Hormone 
(α-MSH). Deficiency of this receptor impairs hypothalamic secretion of hormones 
signalling satiety [3] 
  
NPC1 (Niemann-Pick C1-like protein 1) regulates the intracellular transport of 
endocytosed lipids ingested by endocytosis. It promotes the storage of triglycerides in 
adipocytes [4] 
 
MTP encodes the large subunit of the heterodimeric microsomal triglyceride transfer 
protein, a central regulator of microsomal lipoprotein assembly. It thus favours the 
release of lipids from the intestine to the circulation [5] 
 
SREBF1 encodes the transcription factor SREB-1a/c regulates being central hubs in 
the cellular lipid metabolism. Overexpression of SREB-1a in mouse adiopcytes 
results in hypertrophy [6] 
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LEPR – leptin receptor binds the hormone leptin which is secreted by adipose cells 
and in the brain inhibits the liberation of the orexigenic peptides like peptide Y. 
Deficiency of the receptor results in a preponderance of orexigenic signals [7] 
 
PPAR-gamma is a pro-lipogenic transcription factor which is essential for the 
proliferation of adipose tissue. A deficiency of this transcription factor is associated 
with a reduced size of adipose tissue [8] 
 
FABP1/2 denotes cellular fatty acid binding proteins. In intestinal cells they transport 
free fatty acids to the re-esterifying enzymes and thus contribute to an efficient 
transfer of lipids from the intestinal lumen to the blood [9] 
 
ABCC8 This ATP-binding cassette transporter sub-family C member 8 regulates 
insulin secretion in ß cells [10]. Insulin promotes uptake of free fatty acids into 
adipocytes and their esterification to TG. 
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