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WHAT IS CLAIMED IS: 

 

1. A kit for determining methylation status of at least one CpG dinucleotide and 

a genotype of at least one single-nucleotide polymorphism (SNP), the kit comprising: 

 at least one first nucleic acid primer at least 8 nucleotides in length that is 

complementary to a bisulfite-converted nucleic acid sequence comprising a first CpG 

dinucleotide at a GC locus selected from the group consisting of cg03663120, cg25158622, 

cg27118035, and cg07661704 or at a second CpG dinucleotide in linkage disequilibrium 

with the first CpG dinucleotide at a GC locus selected from the group consisting of 

cg03663120, cg25158622, cg27118035, and cg07661704, wherein the linkage 

disequilibrium has a value of R>0.3, wherein the at least one first nucleic acid primer 

detects a methylated or unmethylated CpG dinucleotide, and 

 at least one second nucleic acid primer at least 8 nucleotides in length that is 

complementary to a DNA sequence or a bisulfite-converted DNA sequence of a first SNP 

selected from the group consisting of rs1834967, rs41480347, rs2141638, rs6684261, and 

rs1423855 or a second SNP in linkage disequilibrium with the first SNP selected from the 

group consisting of rs1834967, rs41480347, rs2141638, rs6684261, and rs1423855, wherein 

the linkage disequilibrium has a value of R>0.3. 

 

2. The kit of claim l, wherein the at least one first nucleic acid primer detects 

the unmethylated CpG dinucleotide. 

 

3. The kit of claim l, wherein the at least one first nucleic acid primer detects 

the methylated CpG dinucleotide. 

 

4. The kit of any of claims 1-3, wherein the at least one first nucleic acid primer 

comprises one or more nucleotide analogs. 

 

5. The kit of any of claims 1-4, wherein the at least one first nucleic acid primer 

comprises one or more synthetic or non-natural nucleotides. 
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6. The kit of any one of claims 1-5, further comprising a solid substrate to 

which the at least one first nucleic acid primer is bound. 

 

7. The kit of claim 6, wherein the substrate is a polymer, glass, semiconductor, 

paper, metal, gel or hydrogel. 

 

8. The kit of claim 6, wherein the solid substrate is a microarray or 

microfluidics card. 

 

9. The kit of any one of claims 1-8, further comprising a detectable label. 

 

10. The kit of any one of claims 1-9, further comprising at least a third nucleic 

acid primer at least 8 nucleotides in length that is complementary to a nucleic acid sequence 

upstream of the CpG dinucleotide. 

 

11. The kit of any one of claims 1-9, further comprising at least a third nucleic 

acid primer at least 8 nucleotides in length that is complementary to a nucleic acid sequence 

downstream of the CpG dinucleotide. 

 

12. A method of determining the presence of biomarkers associated with 

diabetes in a biological sample from a subject, comprising: 

 (a) providing a first portion of the biological sample and a second portion of 

the biological sample, wherein the nucleic acid from at least the first portion is bisulfite 

converted; 

 (b) contacting the first portion of the biological sample with a first 

oligonucleotide primer at least 8 nucleotides in length that is complementary to a sequence 

that comprises a first CpG dinucleotide at a GC locus selected from the group consisting of 

cg03663120, cg25158622, cg27118035, and cg07661704, or a second CpG dinucleotide in 

linkage disequilibrium with the first CpG dinucleotide at a GC locus selected from the 
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group consisting of cg03663120, cg25158622, cg27118035, and cg07661704, wherein the 

linkage disequilibrium has a value of R>0.3, wherein the first nucleic acid primer detects a 

methylated or unmethylated CpG dinucleotide; and 

 (c) contacting the second portion of the biological sample with a nucleic acid 

primer at least 8 nucleotides in length that is complementary to a DNA sequence or a 

bisulfite-converted DNA sequence of a first SNP selected from the group consisting of 

rs1834967, rs41480347, rs2141638, rs6684261, and rs1423855 or a second SNP in linkage 

disequilibrium with a first SNP selected from the group consisting of rs1834967, 

rs41480347, rs2141638, rs6684261, and rs1423855, wherein the linkage disequilibrium has 

a value of R>0.3,  

wherein the percentage of methylation of the CpG dinucleotide at the GC locus 

selected from the group consisting of cg03663120, cg25158622, cg27118035, and 

cg07661704 and the identity of the nucleotide in the first SNP selected from the group 

consisting of rs1834967, rs41480347, rs2141638, rs6684261, and rs1423855 or the second 

SNP in linkage disequilibrium with the first SNP are biomarkers associated with diabetes in 

the subject. 

 

 


