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mismatch mismatch

1
5. TTTGTTG memp
3. TTAATTATAAACACHL..5'
=

Y
14 ARMS primer (Forward) 5. TTTGTTG %
3'...TTAATTATAAACAUEF... !
i

Figure 1. ARMS PCR #: o 53
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(Fig2)o BEp MR A >~ 2 1) ¥ #{ET DNA BEo
BEMHICBWT, 203 ¥ —EHYRREE M4 5 ] il
L, BENT A=y EOMBEEARE Lz 2 A, A
VBB CTIXAEH & AR % 52 72 (Table2)o /N & 1K
ANz GbEBEHEETIE Fil (p=-0.458 P
=0.005), FERFIAM (p = —0.403, P=0.015) & #AHBE L
720

B

I=N=N

H R
Pediatric T1D Adult T1D Healthy control
(n=26) (n=88) (n=31)
Male/Female 11/15 31/57 21/10

10.4(7.1,14.3)
3.2(0.8,5. 1)
69.3(49. 8,82.8)

Age (years)

Duration (years)

BMI (kg/m?) percentile
BMI (kg/m?)

HbAlc (%)

Serum CPR (ng/mL)

7.9(7.0,8.5)
0.04(0. 00, 0. 53)

TDD (U/kg/day)

0.79(0. 69, 1. 08)

47.0(35.0,59.0)
10.7(5.0,23.0)

22.2(20.7,24.0)
7.1(6.6,8.0)

0.05(0. 00, 0. 32)
0.58(0. 46, 0. 77)

35.0(31.5,44.8)

22.1(20.4,24.5)

BMI, body mass index ; CPR, C-peptide ; TDD, total daily dose of exogenous insulin ; T1D, type 1

diabetes.
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Table 2. JE pAIEHIE A > 2 ) ¥ # 5T DNA i BB BT 2 I ¥ — B LR/ ST X =5 L OB

Pediatric T1D Adult T1D

D P D P
Age (years) —0.810 0.022 —0.060 0.763
Duration (years) —0.524 0.197 —-0.233 0.233
BMI (kg/m®*) percentile —-0.357 0. 389
BMI (kg/m®) —0.353 0.071
HbAlc(%) 0.119 0.793 0.277 0.170
Serum CPR (ng/mL) 0.342 0. 406 0.228 0. 308
TDD (U/kg/day) —-0.357 0. 389 0. 246 0.235

CPR, C-peptide ; TDD, total daily insulin dose; T1D, type 1 diabetes. (Spearman’'s rank correlation

coefficient)
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SUMMARY

In people with typel diabetes (T1D), biomarkers that can sensitively and quantitatively
evaluate injury of pancreatic beta cell are required in order to predict the onset of the disease at an
early stage and to provide interventions to prevent the progression of the disease. We developed a
new method for quantifying pancreatic beta cell-derived insulin DNA in circulation that combines
bisulfite conversion and Amplification Refractory Mutation System (ARMS) PCR, which can be
performed using a conventional real-time PCR system. We applied this method to T1D patients
and healthy adults, both could be detected in about 30% of cases. The results in healthy adults
indicate that this method may have sensitivity to detect the turnover of pancreatic beta cells at phy-
siological conditions. In post-onset T1D patients, there were many negatives because the amount
of residual pancreatic beta cells was extremely small. However, in some cases with a short duration
of the disease, pancreatic beta cell-derived insulin DNA was detected in negative correlation between
the duration of the disease, that suggested the residual pancreatic beta cells continue to be slowly
destroyed. It was demonstrated that the time course of pathophysiology in T1D could be under-

stood using this method.

Key words : Insulin, DNA methylation, RT-PCR, Type 1 diabetes, cell-free DNA





