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Diabetes mellitus is a metabolic disorder caused by a disturbance in glucose metabolism 
that ultimately leads to chronic elevation of blood glucose levels (hyperglycemia). 
Diabetes increased dramatically all over the world and it is estimated that around 250 
million suffer from diabetes; most of them have type 2 diabetes (T2D).  

Diabetes is a polygenic disease caused by the combination of both genetic and 
environmental factors. Genome wide association studies (GWAS) have emerged as a 
potent approach for identifying genetic variants increasing susceptibility for common 
polygenic diseases. To date, approximately 30 genetic loci have been reported consistently 
associated with T2D. 

In our project we have studied six genetic variations in RORA gene. This gene is involved 
in cell development, different metabolic mechanisms and pathogenesis of many diseases. 

The study has shown that genetic variants in the RORA gene seem to be associated with 
increased risk of T2D in elderly individuals and play a role in glucose and lipid 
homeostasis. Deciphering the genetic puzzle of T2D seems to be a monumental task due 
to its polygenic nature with contribution of genetic variations in different genes acting in 
the concern with the environmental factors. 
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Genetics of type 2 diabetes: role of common variants 
in the RORA gene 

OBJECTIVE: Type 2 diabetes (T2D) is a metabolic disorder characterized by elevated 
glucose levels. T2D caused by combination of environmental and inherited (genetic) factors. 
Genome wide association studies (GWAS) have emerged as a potent approach for identifying 
genetic variants increasing susceptibility for common polygenic diseases. To date, 
approximately 30 genetic loci have been reported consistently associated with T2D; however 
for most of them the mechanism of action is still poorly understood. Retinoic acid receptor-
related orphan receptor α (RORA) is one of the nuclear receptors involved in different 
metabolic conditions including glucose and lipid metabolisms, circadian rhythms and immune 
response. In Diabetes Genetic Initiative GWAS variants in the RORA gene have been shown 
association with impaired early insulin secretion.  AIM: To validate the effect of variants in 
RORA gene on insulin secretion and/or insulin sensitivity, as well as to explore their effects 
on risk of T2D and related phenotypes. RESEARCH DESIGN AND METHODS: Six RORA 
variants (rs10519116, rs11071557, rs17204545, rs2414689, rs4774389 and rs4775292) were 
genotyped in three cohorts, totaling 12,584 Scandinavian individuals (Sweden: Malmö Case 
Control (MCC), n=6,380; Finland: Prevalence, prediction and prevention of diabetes in 
Botnia (PPP-Botnia), n=4,079 and Botnia Prospective Study (BPS), n=2,328. RESULTS: In 
the MCC, the C-allele of rs10519116 was more frequent in cases (0.27 vs. 0.24, P=0.015) 
than in controls, yielding an OR for T2D of 1.16 (95% CI 1.03-1.29 P=0.011) in individuals 
older than 50 years. Insulin sensitivity was decreased in the carriers of the C-allele of 
rs17204545 (PPP, P=0.008) and the T-allele of rs2414689 (BPS, P=0.008) in men. Also, the 
T-allele of rs4775292 was associated with increased 2hr GIP during OGTT (PPP, P=0.0009) 
as well as decreased HDL (BPS, P=0.004) and APOA1 (BPS, P=0.002) levels. Additionally, 
in BPS the, A -allele of rs11071557 was also associated with lower HDL-cholesterol and 
APOA1 levels both at baseline (P=0.003 and P=0.00009) and follow-up (P=0.002 and 
P=0.02).  CONCLUSIONS: These results suggest that genetic variants in the RORA gene 
seem to be associated with increased risk of T2D and play a role in glucose and lipid 
homeostasis.  
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