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Development of Differential Diagnostic Chip for Diseases Accompanying DNA Methylation Abnormality

- Prader-Willi / Angelman Syndrome Discrimination chip -
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In-vitro diagnosis of genetic abnormalities using DNA chips is now becoming universal, and even
the ones, which can evaluate some kinds of disease risks have been developed recently.

DNA primarily encodes a protein, and it is the substantial body of the gene. In addition, the role
of DNA is not only a simple information accumulator but also has the function of regulating the
transcription to RNA itself. The most prominent one is a promoter and numerous research studies
related to it have been promoted.

DNA methylation in the promoter region is one of a crucial regulatory mechanisms in gene
expression. It is said that various diseases such as cancer, depression and diabetes might be caused
by methylation abnormality in the sequence.

In this paper, we report a new development of DNA chip related to diagnoses with Prader-Willi
syndrome (PWS) and Angelman syndrome (AS), both of which are typically congenital genetic
disorders with methylation abnormalities.

Prader-Willi syndrome ; Angelman syndrome ; SNRPN ; CpG island ; bisulfite treatment
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Table 1 Primer sequences.

Primer

Sequence (5' — 3')

Forward primer

GGAGGGAGTTGGGATTTTTGTAT

Reverse primer

IC5-TTCAATACTCCAAAT CCTAAAAACTTAAAATA
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(a) GCCCTAGGGG TCCAGTAGCC CCCTCCCCCC AGGTCATTCE GGTGAGGGAG GGAGCTGGGA

(b)

CCCCTGCACT GEBGCAAACA AGCABBCCTG CEEEGCEECA GAGGCAGGCT GGEBEECATG
CTCAGGCGGG GATGTGTGEE AAGCCTGCCE CTGCTGCAGE GAGTCTGGEG CAGAGTGGAG
CGGCEGCEEG AGATGCCTGA BGCATCTGTC TGAGGAGEEG TCAGTGAGEE GATGGAGEEG
GCAAGGTCAG CTGTGCEGGT GGCTTCTCTC AAGAGACAGC CTGGGGAGEE GCCACTTTTA

TTCATCAGAT ATTCCAAGTT TTTAGGACTT GGAGTACTGA ATAAACGGAA

GTTTTAGGGG TTTAGTAGTT TTTTTTTTTT AGGTTATTTC GGTGAGGGAG GGAGTTGGGA
TTTTTGTATT GCGGTAAATA AGTACGTTTG CGCGGTCGTA GAGGTAGGTT GGmTATG
TTTAGGEBGG GATGTGTGEE AAGTTTGTEE TTGTTGTAGE GAGTTTGGEE TAGAGTGGAG
CGGTCETCEG AGATGTTTGA GGTATTTGTT TGAGGAGOEG TTAGTGAGEE GATGGAGEEG
GTAAGGTTAG TTGTGTGGGT GGTTTTTTTT AAGAGATAGT TTGGGGAGEE GTTATTTTTA

TTTATTAGAT

Fig.1

ATTTTAAGTT TTTAGGATTT GGAGTATTGA ATAAACGGAA

DNA sequences of SNRPN CpG island (a) before bisulfite treatment and (b) after bisulfite treatment.

24 CpGs are highlighted in blue. The primer set, prepared for this study, shown in gray.
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GTTTTAGGGG TTTAGTAGTT TTTTTTTTTT AGGTTATTTC GGTGAGGGAG GGAGTTGGGA
DE E 2 Jom

[ TCGTAGAGATAGETT G TATG
= :‘.
TTGTTGTAGE GAGTTTGGEE TAGAGTGGAG

B 1 B
TTTTTGTATT G&GTAAMIA AGTAGETTTG

—_—ly - .

TTTAGGEEGG GATGTGTGEE AAGTTTGTEE

&GT&T&G AGA 61'['T A %TATT‘TGTT TGAGGAG%G TTACTZ‘A%@%AT G&

=S
GTAAGGTTAG TTGTGTEGGT GGTTTTTTTT AAGAGATAGT TTGGGGAGEE GTTATTTTTA

TTTATTAGAT ATTTTAAGTT TTTAGGATTT GGAGTATTGAATAAACGGAA
Fig.2 23 CpGs and 7 regions for candidate of hybridization probes.

23 CpGs (A-W)6) are highlighted in blue. The primer set, prepared for this study, shown
in gray. 7 regions for probe design are indicated by the frames with numbers.

Table 2 The list of methylation rate calculated from each combination of un-methylated and methylated probes.

(a) 0% 50% 100%
LUN-ME | Mean 30 Mean 30 Mean 30
1-M1 N.D. 834 1.3 971 0.5
1-M2 N.D. 85.1 1.1 97.4 0.5
1-M3 N.D. 89.5 1.0 98.1 0.3
2-M1 5.1 1.8 658.1 2.0 96.7 06
2-M2 49 1.7 709 1.7 97.0 0.7
2-M3 5.1 1.5 784 1.2 979 04

3-M1 2.2 0.8 472 2.1 944 1.0
3-M2 2.1 0.7 505 1.7 950 1.0
3-M3 2.2 0.6 60.4 1.7 96.3 0.5
4-M1 2.9 0.9 9595.3 1.9 94.6 1.6
4-M2 2.7 0.8 586 1.7 952 1.5
4-M3 2.9 0.7 6738 1.7 964 1.0
5-M1 1.3 04 337 1.9 82.0 1.8
5-M2 12 0.4 36.7 1.7 83.6 25
5-M3 1.3 0.4 46 4 1.4 875 1.0

( ) 0% 50% 100%

LN-ME | Mean 30 Mean 30 Mean 30
1-M2 18 0.2 550 2.5 93.8 1.3
1-M3 2.8 0.5 651.8 2.4 949 1.0
1-MB 48 0.7 705 2.2 96 4 0.7
2-M2 1.4 0.2 ]| 474 29| 93.2 1.2
2-M3 22 04 543 2.5 94 4 09
2-M6 38 06 63.7 2.4 961 0.7
3-M2 1.1 0.2 414 2.3 88.1 1.4
3-M3 18 0.3 483 2.0 901 1.2
3-M6 3.1 0.5 58.0 1.9 93.0 0.9
4-M2 22 06 606 2.5 94.0 0.7
4-M3 34 0.7 67.1 2.4 95.0 0.7
4-M6 5.8 1.3 751 2.1 96.5 0.5
5-M2 3.7 0.7 726 2.0 95.5 1.7
5-M3 57 09 778 2.0 96.3 1.4
5-M6 96 1.2 83.8 1.5 97.4 1.0

UN-ME: un-methylated and methylated probe No., respectively. (a) The values obtained from the 5th region in Fig.
2. (b) The values calculated from the 7th region. In each tables, the combination of probes, which shows the most
equivalent values in calculation to nominal methylation rates of the prepared samples, is shown in bold style.
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Fig.3 The examination of plasmid samples on DNA chips.

The data obtained from 5th (un-methylated and
methylated probes: 4-M1, a) and 7th (un-methylated
and methylated probes: 2-M2, b) region in Fig. 2. Bars
represent mean values = 3 0.
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Fig.4 The examination of gDNA samples on DNA chips.
The data obtained from 5th (un-methylated and
methylated probes: 4-M1, a) and 7th (un-methylated
and methylated probes: 2-M2, b) region in Fig. 2. Bars
represent mean values = 3 0.
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