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Name 
 
Guanine Nucleotide-Binding Protein, Beta-3 
 
 
Alternative Names 
 
GNB3 
 
 
Record Category 
 
Gene locus 
 
 
WHO International Classification of Diseases 
 
 
N.B.: Classification not applicable to gene loci. 
 
OMIM Number 
 
139130 
 
 
Mode of Inheritance 
 
N/A 
 
 
Gene Map Locus 
 
12p13 
 
 
Description 
 
Heterotrimeric guanine nucleotide-binding proteins (G proteins) integrate signals 
between receptors and effector proteins.  They are composed of an alpha, a beta, and a 
gamma subunit.  The product of the human guanine nucleotide-binding protein beta-3 
subunit gene is a modulator or transducer in various transmembrane signaling systems 
and integrates signals between receptors and effector proteins.  To date, the human G-
protein beta 3 subunit (GNB3) gene and some of its variants represent some of the best 
examples of genetic influences that are involved in the determination of hypertension and 
obesity, which make it a sensible candidate gene for type 2 diabetes. 
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Molecular Genetics 
 
The heterotrimeric guanine nucleotide-binding protein subunits are encoded by families 
of related genes. The human guanine nucleotide-binding protein beta-3 subunit gene 
encodes a 34 kd beta subunit. Beta subunits are expressed in all tissues and are important 
regulators of alpha subunits, as well as of certain signal transduction receptors and 
effectors. A single-nucleotide polymorphism (C825T) in this gene is associated with 
essential hypertension and obesity. This polymorphism is also associated with the 
occurrence of the splice variant GNB3-s, which appears to have increased activity. 
GNB3-s is an example of alternative splicing caused by a nucleotide change outside of 
the splice donor and acceptor sites. Additional splice variants may exist for this gene, but 
they have not been fully described. 

 
 

Epidemiology in the Arab World 
 
 
United Arab Emirates 
 
Obineche et al. (2001) investigated the relationship of left ventricular hypertrophy with 
five candidate genes in a genetically homogenous population group of 213 UAE nationals 
(98 subjects with left ventricular hypertrophy and 115 age- and sex-matched controls).  
The study focused on the distributions of genotypes of intragenic markers in the human 
guanine nucleotide-binding protein beta-3 subunit gene variant; methylene 
tetrahydrofolate reductase gene; angiotensin converting enzyme gene; and paraoxonase 1 
and 2 genes.  Of the five candidate gene markers studied, no significant differences in the 
genotype distribution of the methylene tetrahydrofolate reductase gene; angiotensin 
converting enzyme gene; or paraoxonase 1 and 2 gene markers were found between the 
left ventricular hypertrophy and control groups. However, data on the homogenous 
cohort of Emirati lead Obineche and colleagues to suggest a possible association between 
the C825T marker of the human guanine nucleotide-binding protein beta-3 subunit gene 
and left ventricular hypertrophy (p=0.0445). 
 
In 2005, Kiani et al. carried out a retrospective, case-control study of variant GNB3 
825C>T for putative correlations with NIDDM amongst nationals from the United Arab 
Emirates. Kiani et al. (2005) investigated a sample population of 510 Emirati (257 men, 
253 women) comprising two groups - 254 controls and 256 patients with clinical 
diagnoses of type 2 diabetes (cases). The GNB3 C825T dimorphism showed an 
association with NIDDM (Chi2 =22.5, 2 df, P<0.001). Further analysis revealed that the 
GNB3 T/T 825 genotype was positively associated with NIDDM (Yates corrected 
Chi2=20.6, 2 df, P<0.001; odds ratio of 2.44 with a 95% confidence interval of 1.64 - 
3.63) compared to pooled CC/CT genotypes. Kiani et al. (2005) interpreted the data by 
saying that GNB3 T825 allele may be involved in the pathogenesis of DM through a 
pathway that is different from the one implicated in obesity. 
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Related CTGA Records 
 
Diabetes Mellitus, Noninsulin-Dependent 
Essential Hypertension 
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