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	SNP
	Gene
	Effect on T2DM disease procession

	rs174550
	FADS1
	ADS1 encodes rate limiting enzyme known as delta-5 desaturase (D5D). D5D is responsible for the double bond formation in the n-3 poly unsaturated fatty acid (PUFA) pathway and is linked with fatty acid composition in plasma, adipose tissue and membrane fluidity [1]. Mutation rs174550 mediate the development of type 2 diabetes mellitus by impairing insulin sensitivity [2,3].

	rs7903146
	TCF7L2
	TCF7L2 encodes a high mobility group box-containing transcription factor which involved in Wnt signaling pathway[4]. This Wnt signaling pathway plays significant role in the islet cell proliferation and differentiation in the pancreas. The rs7903146 is associated with impaired beta-cell function [5] and reduced insulin secretion [6] but not with insulin resistance and enhance the rate of hepatic glucose production [7]. The rs7903146 polymorphism subvert the Wnt signaling pathway and impedes the insulin secretion, and finally ends up with progression of type 2 diabetes mellitus [8,9].

	rs7944584
	MADD
	The biological function of MADD is linked with pancreatic beta cell proliferation and development [10]. It encodes mitogen-activated protein kinase (MAPK) activating death domain, an adaptor protein that interacts with the tumor necrosis factor alpha receptor to activate MAPK. MAPK is believed to be involved in the proliferation of pancreatic beta cells and insinuating that rs7944584 polymorphism plays crucial progression of T2DM through beta cell dysfunctions [11].

	rs10830963
	MTNR1B
	MTNR1B encodes the melatonin receptor MT2, a G protein-coupled receptor, which is expressed in pancreatic islets [12]. The rs10830963 associated with higher fasting glucose levels and lower dynamic beta cell response [13] and increased the risk of isolated impaired fasting glycemia but not isolated impaired glucose tolerance [14].

	rs7034200
	GLIS3
	GLIS3 plays a key role in controlling insulin gene transcription, insulin secretion and pancreatic beta cell survival. The rs7034200 is associated with fasting glucose and impaired β cell function [15,16] and associated with reduced glucose-stimulated β cell function [17].

	rs10885122
	ADRA2A
	ADRA2A encodes the alpha2A-adrenergic receptor (alpha(2A)AR), a Gi-coupled receptor expressed in pancreatic beta cells and whose activation leads to an outward potassium current independent of the islet ATP-sensitive potassium channel. By this way they modify the release of insulin. The rs10885122 polymorphism mediates adrenergic suppression of insulin secretion, and in turn increase the development of T2DM [18].

	rs5219
	KCNJ11
	KCNJ11 encodes Kir6.2 protein that forms the inner section of the adenosine triphosphate sensitive potassium ion channel (KATP) in the pancreatic beta cells and plays important role in insulin secretion. The rs5219 can affect the insulin secretion pathway. The risk allele (A) of this locus impairs this pathway by reducing ATP sensitivity of the KATP channel, hence resulting in over activity of the channel and subsequent suppression of insulin secretion. This effect on insulin secretion is more significant in carriers of the AA genotype compared with carriers of the GA genotype [19]. The A allele carriers have higher HbA1c levels [20], higher blood pressure [20], better therapeutic response to gliclazide [21] and sulfonylurea therapy [22] than the G allele carriers.

	rs3736594
	MRPL33
	Mitochondrial ribosomal protein L33 gene encodes a large mitoribosomal subunit protein, which may be involved in mitochondrial translation. The rs3736594 associated with fasting glucose and insulin levels [23]. 

	rs560887
	G6PC2
	G6PC2 encodes the enzyme islet- specific glucose -6-phosphoatse catalytic subunit related protein (IGRP) that takes part in the counter player to glucokinase by dephosphorylating glucose-6-phosphate and ends up with glucose stimulated insulin secretion, thus mutation in the rs560887 leads to the development of T2DM [24].

	rs11671664
	GIPR
	GIPR is expressed in pancreatic islets and adipocytes, and linked with insulin resistance and T2DM, stimulation of glucose-stimulated insulin secretion, modulation of beta cell neogenesis and pancreatic beta cell differentiation and proliferation [25] and it is thought that mutation in the rs11671664 may results in T2DM.

	rs11920090
	SLC2A2
	SLC2A2 encodes GLUT2, a glucose transporter and a member of the facilitative glucose transporter family, is highly expressed in pancreatic beta cells and lever. GLUT2 is involved in the regulation of both glucose uptake and output. rs11920090 polymorphism may probably influence basal insulin secretion and mediates the progression of type 2 diabetes [24]. 

	rs10811661
	CDKN2A/B
	CDKN2A/B inhibits the activity of CDK4 and CDK6 which involved in the pancreatic beta cell function and regeneration. The rs10811661 polymorphism influences pancreatic beta cell proliferation in pancreatic islets and mass, and further results in the development of diabetes [26].
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