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Abstract
The aim of this study was to analyze the proven role of candidate genes, Calpain10 and Adiponectin allelic variants in genetic susceptibility to 

type 2 diabetes mellitus in our discrete diabetic population of Andhra Pradesh and Telangana states of India.

In accomplishment of our objective to find the presence of previously reported SNPs we could find not only the consistency of the reported 
SNPs we also found the new Single Nucleotide Polymorphisms in the Calpain 10 gene.
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Introduction
Type 2 diabetes mellitus

Development of Type 2 Diabetes Mellitus (T2DM) and advancement 
in form of related complications are due to interplay of Several Genetic, 
Environmental and Biochemical risk factors [1]. The prevalence of 
diabetes is increasing at an alarming rate for all age-groups worldwide 
with a significant effect on adult population [2,3]. The largest increase 
of 80% (The International Diabetes Federation) is observed in India 
with people living in southern states more prone due to their life style 
Characteristic “Asian Indian Phenotype” makes them more susceptible 
to the disease [4,5]. Several Biochemical [6] and genetic factors [7] are 
responsible for the outcome of type 2 diabetes mellitus.

This study is a part of case control study for identifying genetic and 
non-genetic risk factors for T2DM and its related complications. SNPs of 
seven genes were studied along with the biochemical parameters to find 
the individual and combined effect of these two risk factors.

The previously reported single nucleotide polymorphisms (SNPs) in 
Calpain-10 [8-12] (CAPN10) and Adiponectin [13-17] were selected by 
studying the related work at that time of initiation of our studies.

CAPN10
Calpain10 gene [18] encoded by cysteine protease spans 66 kb on 

chromosome 2q37.3 with 15 exons and. Its role is in the regulation of 
a variety of cellular functions and may be responsible for adipocyte 
differentiation. Its role in glucose regulation is known. This is the first 
but not the last candidate gene with susceptibility for Type 2 Diabetes 
Mellitus identified through a positional cloning and genome wide screen 
[19]. The role of  CAPN10  has been examined among different ethnic 
groups in wide range of population studies with uneven results [20-23]. 
This is due to genetic heterogeneity between populations. Some confirm 
the original finding that haplotype combination comprising three intronic 

CAPN10 single-nucleotide polymorphisms (UCSNP-43, -19, and -63) 
was associated with increased risk of T2DM but some do not.

ADIPOQ [24,25]
Adiponectin belongs to the family of adipokines. It is the product 

of ADIPOQ gene It is located on Chromosome 3q27. It is the major 
adipocyte secretory protein most abundantly found in human plasma 
with potent roles in fat metabolism and glucose regulation. It includes 
insulin sensitivity in muscle and liver, regulating energy homeostasis and 
glucose tolerance. The low circulating levels of adiponectin are associated 
with obesity and diabetes.

Materials and Methodology
Sample collection

The left over peripheral blood sample of subjects tested for routine 
blood examinations was collected from the diagnostic Centre. They were 
either self-motivated or prescribed by the doctor. Each of the subjects 
was subjected to simple questionnaire primarily to have a case history. 
The samples included were of diabetic and normal healthy subjects aged 
between 15-85 years from Andhra Pradesh and Telangana States in India. 
The case subjects of the study were established diabetic patients based on 
their biochemical reports which showed Fasting Blood Sugar (FBS) value 
of more than 126 mg/dl or ≥ 7.0 mmol/L and Post Prandial Blood Sugar 
(PPBS) value of more than 200 mg/dl or ≥ 11.1mmol/L (WHO diagnostic 
criteria for diabetes).The healthy subjects with FBS and PPBS value less 
than above values and with no family history of diabetes served as controls.

The peripheral blood samples were collected in sitting position in 
the EDTA and non-EDTA vials in accordance to the protocol from 200 
subjects. 20 subjects suffering from other infectious diseases were excluded 
from the study and those undergoing medical treatment for T2DM were 
included in the study. Finally a total of 180 subjects 96 were females and 
84 were males were included in the study.
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Selection of polymorphisms
We have investigated the polymorphisms rs2975760 [26] and rs3792267 

[27] in CAPN10 gene and rs3774261 [28] in ADIPOQ gene reported for 
contribution to risk of T2DM in were selected for their validation in our 
study population. 

Methodology
Out of 180 left over blood samples selected 90 were diabetes cases and 

90 were controls. They were analyzed for different biochemical parameters 
of CBP and lipid profile and of which 51 samples were processed for 
extraction and purification by using Sambrook et al. protocol [29-31]. 
The leucocytes component was separated from other cell components by 
washing in Tris wash buffer, prior to lysis using lysis buffers and proteinase 
K. All the contaminating red blood cells and the serum proteins are 
removed in the lysis step. These lysed proteins are precipitated using 
sodium acetate. The CAPN 10 and ADIPOQ genes with specified target 
region of SNP associated with T2DM was amplified using Polymerase 
chain reaction [31,32] from this isolated and purified DNA. The reaction 
mixture of PCR consists of TaqDNA polymerase enzyme, primers 
(Forward and reverse), nucleotides and reaction buffer. Primer designing 
was done on Primer Blast tool. The conditions for PCR were optimized 

to produce high yields of specific target sequences. The PCR amplified 
products were qualitatively checked on 1.2% agarose gel electrophoresis 
[33] and were visualized in transilluminator after staining with ethidium 
bromide. These amplicons were then subjected to sequencing by Sanger 
sequencing method [34]. The sequenced portions of the genes were 
checked for the consistency of reported mutations in our samples. 

Analysis of polymorphism
The sequencing of amplified portion of the two genes revealed the 

presence of SNPs in some the diabetic population studied by us. We 
observed that in CAPN10 gene the SNPs rs2975760 and rs3792267 are 
present in 29 cases. The SNP rs2975760 is present 20 T2DM cases. The 
nucleotide and corresponding amino acid change C→T (Ala→Val), is 
noticed in 20 T2DM cases. Similarly the change G→C (Val→Ile) is noticed 
in rs3792267 (SNP) in another 20 cases. 

The nucleotide change and corresponding amino acid change in the 
ADIPOQ gene is A→G (Met→Ile) for SNP rs3774261 is noticed in 17 
T2DM cases. The nucleotide and the corresponding amino acid change 
A→G (Arg→Gly) in a new position in 13 cases of T2DM is identified.
CAPN10 gene SNPs are not present in controls. All the three SNPs are 
present in 7 of the T2DM cases (Table 1).

Graph 1: Comparison of FBS levels in T2DM Cases and Control

Graph 2: Comparison of PPBS levels in T2DM Cases and Control
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Discussion and Results
Analysis biochemical parameters 

This case control observational study showed increased Fasting Blood 
Sugar value of more than 126 mg/dl and Post Prandial Blood Sugar value 
of more than 200 mg/dl (WHO criteria or diabetes) was observed in Type 
2 Diabetes Mellitus cases when compared to the controls. 

The mean values for distribution of blood sugar levels is found to be 
FBS 152 ± 92.8 92 ± 11.7 and p = 0.8 and PPBS 229.3 ± 67.6 131.2 ± 18.8  
p = 0.7.The comparison of Fasting Blood Sugar and Post Prandial Blood 
Sugar is shown as graphical representation below in Graph1 and Graph 2.

Correlation studies showed that most of the subjects with increased 
blood sugar levels fasting and post prandial levels of glucose were seen in 
case subjects positive for SNP variants. As a finding of this study to test 
reported SNPs in discrete diabetes population we could find SNPs in new 
positions in CAPN10 [35], present in some of our study population. The 
distribution of SNPs among the diabetic population is shown below as in 
Figure 1 shows the distribution of novel SNP in study population.

We found significant association between CAPN10, ADIPOQ 
genotypes and metabolic phenotypes. The association of the reported 
SNPs in Calpain 10 and Adiponectin with type 2 diabetes could be 
successfully replicated in our discrete study population. A normal 
individual carrying these gene variants may face greater risk of developing 

diabetes if having uncontrolled blood sugar levels that exceeds the values 
of WHO recommendation criterion for diabetes diagnosis.

Conclusion
We conclude that genetic variation in the CAPN10 gene influences 

blood glucose levels in non-diabetic subjects. This shows the combined 
effect of more than one factor for outcome of diabetes. The SNP found 
in new position could be new biomarkers for Type 2 diabetes mellitus. 
However, further analyses on a larger sample size are required to establish a 
conclusive association of CAPN10 and ADIPOQ with diabetic population 
of Andhra Pradesh and Telangana, India.

References

1.	 Cheekurthy AJ (2015) Predisposition factors of Type II Diabetes 
Mellitus and related complications, Biotechnology and Bioforensics, 
Springer Briefs in Applied Sciences and Technology 43-50.

2.	 http://www.who.int/chp/chronic_disease_report/media/Factsheet4.pdf

3.	 Wild S, Roglic G, Green A , Sicree R, King H (2004) Global Prevalence 
of Diabetes Estimates for the year 2000 and projections for 2030. 
Diabetes Care 27 5 1047-1053.

4.	 Mohan V, Sandeep S, Deepa R, Shah B, Varghese C (2007) 
Epidemiology of type 2 diabetes: Indian scenario. Indian J Med Res 
125: 217-230.

5.	 Mohan V, Pradeepa R (2009) Epidemiology of diabetes in different 
regions of India. Health Administrator 2009; XXII (1& 2): 1- 18.

6.	 Cheekurthy AJP, Rambabu C, Kumar A (2015) Biochemical 
Biomarkers-Independent Predictors of Type 2 Diabetes Mellitus. J 
Bioanal Biomed 7: 035-039.

7.	 van Tilburg J, van Haeften TW, Pearson P, Wijmenga C (2001) 
Defining the genetic contribution of type 2 diabetes mellitus. J Med 
Genet 38: 569-578.

8.	 Cox NJ, Hayes MG, Roe CA, Tsuchiya T, Bell GI (2004) Linkage of 
calpain 10 to Type 2 diabetes: the biological rationale. Diabetes 53: 
Suppl S19–25.

9.	 Cassell PG, Jackson AE, North BV, Evans JC, Syndercombe-
Court D, et al. (2002) Haplotype combinations of calpain 10 gene 
polymorphisms associate with increased risk of impaired glucose 
tolerance and type 2 diabetes in South Indians. Diabetes 51:1622–
1628.

10.	 Cox NJ ( 2001) Challenges in identifying genetic variation affecting 
susceptibility to type 2 diabetes: examples from studies of the 
calpain-10 gene. Hum Mol Genet 10: 2301–2305.

11.	 Hoffstedt J, Naslund E, ArnerP (2002) Calpain-10 gene polymorphism 
is associated with reduced β3-adrenoceptor function in human fat 
cells. J Clin Endocrinol Metab 87:3362–3367.

GENE Ref. sequence 
of reported SNP ReportedSNP type Amplicon New SNP Position %

positive

CAPN10 rs2975760
rs3792267

C/T       
A/G

240591700– 
240592224 240592222

48.7
48.7
31.7

ADIPOQ rs3774261 A/G 186853309- 
186853804 41.4

Table 1: Position of Single Nucleotide Polymorphism

 

Figure 1: Box Shade of novel SNPs in CAPN10

http://dx.doi.org/10.16966/2380-5544.114
https://www.researchgate.net/publication/263436278_Predisposition_Factors_of_Type_II_Diabetes_Mellitus_and_Related_Complications
https://www.researchgate.net/publication/263436278_Predisposition_Factors_of_Type_II_Diabetes_Mellitus_and_Related_Complications
https://www.researchgate.net/publication/263436278_Predisposition_Factors_of_Type_II_Diabetes_Mellitus_and_Related_Complications
http://www.who.int/chp/chronic_disease_report/media/Factsheet4.pdf
http://care.diabetesjournals.org/content/27/5/1047.full
http://care.diabetesjournals.org/content/27/5/1047.full
http://care.diabetesjournals.org/content/27/5/1047.full
http://www.ncbi.nlm.nih.gov/pubmed/17496352
http://www.ncbi.nlm.nih.gov/pubmed/17496352
http://www.ncbi.nlm.nih.gov/pubmed/17496352
http://medind.nic.in/haa/t09/i1/haat09i1p1.pdf
http://medind.nic.in/haa/t09/i1/haat09i1p1.pdf
http://www.readcube.com/articles/10.4172%2F1948-593X.1000121
http://www.readcube.com/articles/10.4172%2F1948-593X.1000121
http://www.readcube.com/articles/10.4172%2F1948-593X.1000121
http://www.ncbi.nlm.nih.gov/pubmed/11546824
http://www.ncbi.nlm.nih.gov/pubmed/11546824
http://www.ncbi.nlm.nih.gov/pubmed/11546824
http://www.ncbi.nlm.nih.gov/pubmed/14749261
http://www.ncbi.nlm.nih.gov/pubmed/14749261
http://www.ncbi.nlm.nih.gov/pubmed/14749261
http://www.ncbi.nlm.nih.gov/pubmed/11978665
http://www.ncbi.nlm.nih.gov/pubmed/11978665
http://www.ncbi.nlm.nih.gov/pubmed/11978665
http://www.ncbi.nlm.nih.gov/pubmed/11978665
http://www.ncbi.nlm.nih.gov/pubmed/11978665
http://www.ncbi.nlm.nih.gov/pubmed/11673414
http://www.ncbi.nlm.nih.gov/pubmed/11673414
http://www.ncbi.nlm.nih.gov/pubmed/11673414
https://www.researchgate.net/publication/11271689_Calpain-10_gene_polymorphism_is_associated_with_reduced_b_3-adrenoceptor_function_in_human_fat_cells
https://www.researchgate.net/publication/11271689_Calpain-10_gene_polymorphism_is_associated_with_reduced_b_3-adrenoceptor_function_in_human_fat_cells
https://www.researchgate.net/publication/11271689_Calpain-10_gene_polymorphism_is_associated_with_reduced_b_3-adrenoceptor_function_in_human_fat_cells


 
ForschenSci
O p e n  H U B  f o r  S c i e n t i f i c  R e s e a r c h

Citation: Cheekurhty AJP, Rambabu C, Kumar A (2016) Validation of Reported Single Nucleotide Polymorphisms in the Genes Associated With Type 2 Diabetes 
Mellitus. J Dia Res Ther 2(1): doi http://dx.doi.org/10.16966/2380-5544.114

Open Access

4

12.	 Evans JC, Frayling TM, Cassell PG, Saker PJ, Hitman GA, Walker 
M, Levy JC, et al. (2001) Studies of association between the gene for 
calpain-10 and type 2 diabetes mellitus in the United Kingdom. Am J 
Hum Genet 69: 544–552.

13.	 Tsai MK, David Wang HM, Jeng-Chuan S, I-Hung Chen, Wang CC, et 
al. (2014) Sequence Variants of ADIPOQ and Association with Type 
2 Diabetes Mellitus in Taiwan Chinese Han Population. The Scientific 
World Journal 2014: 7.

14.	 Akhter A, Imran M (2015) Genetic Polymorphism of Adiponectin, a 
potential biomarker in Type-II Diabetes Mellitus. Mol Biol 4: 127.

15.	 Prakash J, Mittal B, Awasthi S, Srivastava N (2015) Association of 
Adiponectin Gene Polymorphism with Adiponectin Levels And Risk for 
Insulin Resistance Syndrome. Int J Prev Med 6: 31.

16.	 Arikoglu H, Ozdemir H, Kaya DE, Ipekci SH, Arslan A, et al. (2014) 
The adiponectin variants contribute to the genetic background of type 
2 diabetes in Turkish population. Gene 534:10-16.

17.	 Xita N, Tsatsoulis A (2012) Adiponectin in diabetes mellitus. Curr Med 
Chem 19: 5451-5458.

18.	 Horikawa Y, Oda N, Cox NJ, Li X, Orho-Melander M, et al. (2000) 
Genetic variation in the gene encoding calpain-10 is associated with 
type 2 diabetes mellitus. Nat Genet 26: 163–175.

19.	 Ridderstråle M, Nilsson E (2008) Type 2 diabetes candidate gene 
CAPN10: First, but not last. Current Hypertension Reports 10: 19-24.

20.	 Daimon M, Oizumi T, Saitoh T, Kameda W, Yamaguchi H, et al. (2002) 
Calpain 10 gene polymorphisms are related, not to type 2 diabetes, 
but to increased serum cholesterol in Japanese. Diabetes Res Clin 
Pract 56:147–152.

21.	 Dean L, McEntyre J (2004) The Genetic Landscape of Diabetes, 
National Center for Biotechnology Information USA.

22.	 Adak S, Sengupta S, Chowdhury S, Bhattacharyya M (2010) Co-
existence of risk and protective haplotypes of Calpain 10 gene to type 
2 diabetes in the eastern Indian population. DiabVasc Dis Res 7: 63-
68. 

23.	 Sharma R, Matharoo K, Kapoor R, Chopra H, Bhanwer AJ (2013) 
Ethnic differences in CAPN10 SNP-19 in type 2 diabetes: a North-
West Indian case control study and evidence from meta-analysis. 
Genet Res (Camb). 95:146-155. 

24.	 Hanis CL, Boerwinkle E, Chakraborty R, Ellsworth DL, Concannon P, 
et al. (1996) A genome-wide search for human non-insulin-dependent 
(type 2) diabetes genes reveals a major susceptibility locus on 
chromosome 2. Nat Genet 13: 161-166.

25.	 Zhang RY, Bai JL, Yi HG, Zhao Y, Lin YD, et al. (2009) [Association 
between calpain-10 gene polymorphism and risk of type 2 diabetes 
mellitus: a meta analysis] 30: 850-856.

26.	 Bodhini D, Radha V, Ghosh S, Sanapala KR, Majumder PP, et al. 
(2011) Association of calpain 10 gene polymorphisms with type 2 
diabetes mellitus in Southern Indians. Metabolism 60: 681-688. 

27.	 Kommoju UJ, Maruda J, KadarkaraiSamy S, Irgam K, Kotla JP, et al. 
(2014) Association of IRS, CAPN10, and PPARG gene polymorphisms 
with type 2 diabetes mellitus in the high-risk population of Hyderabad, 
India. J Diabetes 6: 564-573.

28.	 Ramya K, Ayyappa KA, Ghosh S, Mohan V, Radha V (2013) Genetic 
association of ADIPOQ gene variants with type 2 diabetes, obesity 
and serum adiponectin levels in south Indian population. Gene 532: 
253-262.

29.	 Sambrook J, Russell DW (2001) Molecular Cloning: A Laboratory 
Manual, (4TH edn), CSH Laboratory Press, Cold Spring Harbor, 
NewYork, USA.

30.	 Subbarayan PR, Sarkar M, Ardalan B (2002) Isolation of Genomic 
DNA from Human Whole Blood. BioTechniques 33:1231-1234.

31.	 Mullis KB, Faloona FA (1987) Specific synthesis of DNA in vitro via a 
polymerase chain reaction. Methods Enzymol 55: 335-350.

32.	 Mullis KB (1990) The unusual origin of the polymerase chain reaction. 
Sci Am 262: 56-65.

33.	 Johnson PH, Grossman LI (1977) Electrophoresis of DNA in agarose 
gels. Optimizing separations of conformational isomers of double- and 
single-stranded DNAs. Biochemistry 16: 4217-4225.

34.	 Sanger F, Nicklen S, Coulson AR (1977) Biochemistry DNA 
sequencing with chain-terminating inhibitors Proc Nati Acad Sci USA 
74: 5463-546.

35.	 Cheekurhty AJP, Rambabu C, Kumar A (2015) Association of New 
Single Nucleotide Polymorphism with Type 2 Diabetes Mellitus. J 
Diabetes Metab 6: 530.

http://dx.doi.org/10.16966/2380-5544.114
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1235484/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1235484/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1235484/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1235484/
http://www.hindawi.com/journals/tswj/2014/650393/
http://www.hindawi.com/journals/tswj/2014/650393/
http://www.hindawi.com/journals/tswj/2014/650393/
http://www.hindawi.com/journals/tswj/2014/650393/
http://www.omicsgroup.org/journals/genetic-polymorphism-of-adiponectin-a-potential-biomarker-in-typeii-diabetes-mellitus-2168-9547-1000127.php?aid=56928
http://www.omicsgroup.org/journals/genetic-polymorphism-of-adiponectin-a-potential-biomarker-in-typeii-diabetes-mellitus-2168-9547-1000127.php?aid=56928
http://www.ncbi.nlm.nih.gov/pubmed/25949781
http://www.ncbi.nlm.nih.gov/pubmed/25949781
http://www.ncbi.nlm.nih.gov/pubmed/25949781
http://www.ncbi.nlm.nih.gov/pubmed/24404592
http://www.ncbi.nlm.nih.gov/pubmed/24404592
http://www.ncbi.nlm.nih.gov/pubmed/24404592
http://www.ncbi.nlm.nih.gov/pubmed/22876922
http://www.ncbi.nlm.nih.gov/pubmed/22876922
http://www.nature.com/ng/journal/v26/n2/abs/ng1000_163.html
http://www.nature.com/ng/journal/v26/n2/abs/ng1000_163.html
http://www.nature.com/ng/journal/v26/n2/abs/ng1000_163.html
http://link.springer.com/article/10.1007%2Fs11906-008-0006-1
http://link.springer.com/article/10.1007%2Fs11906-008-0006-1
http://www.ncbi.nlm.nih.gov/pubmed/11891023
http://www.ncbi.nlm.nih.gov/pubmed/11891023
http://www.ncbi.nlm.nih.gov/pubmed/11891023
http://www.ncbi.nlm.nih.gov/pubmed/11891023
http://www.ncbi.nlm.nih.gov/books/NBK1667/
http://www.ncbi.nlm.nih.gov/books/NBK1667/
http://www.ncbi.nlm.nih.gov/pubmed/20368234
http://www.ncbi.nlm.nih.gov/pubmed/20368234
http://www.ncbi.nlm.nih.gov/pubmed/20368234
http://www.ncbi.nlm.nih.gov/pubmed/20368234
http://www.ncbi.nlm.nih.gov/pubmed/24429295
http://www.ncbi.nlm.nih.gov/pubmed/24429295
http://www.ncbi.nlm.nih.gov/pubmed/24429295
http://www.ncbi.nlm.nih.gov/pubmed/24429295
http://www.ncbi.nlm.nih.gov/pubmed/8640221
http://www.ncbi.nlm.nih.gov/pubmed/8640221
http://www.ncbi.nlm.nih.gov/pubmed/8640221
http://www.ncbi.nlm.nih.gov/pubmed/8640221
http://www.ncbi.nlm.nih.gov/pubmed/20193213
http://www.ncbi.nlm.nih.gov/pubmed/20193213
http://www.ncbi.nlm.nih.gov/pubmed/20193213
http://www.ncbi.nlm.nih.gov/pubmed/20667559
http://www.ncbi.nlm.nih.gov/pubmed/20667559
http://www.ncbi.nlm.nih.gov/pubmed/20667559
http://www.ncbi.nlm.nih.gov/pubmed/24612564
http://www.ncbi.nlm.nih.gov/pubmed/24612564
http://www.ncbi.nlm.nih.gov/pubmed/24612564
http://www.ncbi.nlm.nih.gov/pubmed/24612564
http://www.ncbi.nlm.nih.gov/pubmed/24055485
http://www.ncbi.nlm.nih.gov/pubmed/24055485
http://www.ncbi.nlm.nih.gov/pubmed/24055485
http://www.ncbi.nlm.nih.gov/pubmed/24055485
http://www.cshlpress.com/pdf/sample/2013/MC4/MC4FM.pdf
http://www.cshlpress.com/pdf/sample/2013/MC4/MC4FM.pdf
http://www.cshlpress.com/pdf/sample/2013/MC4/MC4FM.pdf
http://www.ncbi.nlm.nih.gov/pubmed/12503305
http://www.ncbi.nlm.nih.gov/pubmed/12503305
http://www.ncbi.nlm.nih.gov/pubmed/3431465
http://www.ncbi.nlm.nih.gov/pubmed/3431465
http://www.ncbi.nlm.nih.gov/pubmed/2315679
http://www.ncbi.nlm.nih.gov/pubmed/2315679
http://www.ncbi.nlm.nih.gov/pubmed/332225
http://www.ncbi.nlm.nih.gov/pubmed/332225
http://www.ncbi.nlm.nih.gov/pubmed/332225
http://www.ncbi.nlm.nih.gov/pubmed/271968
http://www.ncbi.nlm.nih.gov/pubmed/271968
http://www.ncbi.nlm.nih.gov/pubmed/271968
http://www.omicsonline.org/diabetes-metabolism-abstract.php?abstract_id=50817
http://www.omicsonline.org/diabetes-metabolism-abstract.php?abstract_id=50817
http://www.omicsonline.org/diabetes-metabolism-abstract.php?abstract_id=50817

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Type 2 diabetes mellitus
	CAPN10
	ADIPOQ [24,25]

	Materials and Methodology
	Sample collection
	Selection of polymorphisms
	Methodology
	Analysis of polymorphism

	Discussion and Results
	Analysis biochemical parameters 

	Conclusion
	References
	Figure 1
	Table 1
	Graph 1
	Graph 2

