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Novel method utilizing bisulfite conversion with dual amplification-refractory
mutation system polymerase chain reaction to detect circulating pancreatic beta

cell cfDNA.

KURODA, Akio

3,300,000

B CpG DNA
(cfDNA) B CpG PCR B cfDNA

bisulfite 2 B CpG Amplification Refractory

Mutant System 2 PCR 1 114 32 1
B DNA B
B 1
B B

Pancreatic beta cell death plays a key role in type 1 diabetes (T1D)
progression. CpG cytosines in the insulin gene are uniquely unmethylated in pancreatic beta cells in
mice and humans. In this report, we used specific and quantitative demethylation-specific
amplification refractory mutation system (ARMS) PCR in streptozotocin (STZ)-induced diabetic mice
and patients with T1D. Murine beta cell-derived cfDNA was detected after STZ treatment. Thirty-two
of 114 T1D patients were positive for beta cell-derived cfDNA. Although 105 copies of methylated
insulin DNA were not detected by demethylation-specific ARMS PCR, one copy of unmethylated insulin
DNA was detected. The patient age and duration of T1D were negatively correlated with the beta cell
cfDNA copy number significantly. The detection of bisulfite-converted cfDNA by ARMS PCR is a novel
method of detecting circulating CpG methylation-specific cfDNA and has good sensitivity and
specificity with low costs.
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