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Development of DNA analysis for allergenic foods in processed foods

Harikai, Naoki
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In PCR analysis of processed foods, DNA degradation is essential problem. We

focused on a DNA-degraded process and developed suitable extraction and detection methods for degraded
DNA. We estimated the degraded process of A DNA as model DNA by high temperature and pressure conditions,
and found the linearity between logarithms of PCR detection rates and exposed temperatures or times. Our
DNA extraction method based on alkaline SDS lysis and DNA binding to silica membrane could convenientl
extract a large amount of DNA from degraded samples, and had almost the same performance of PCR detection
as general DNA extractions. In PCR detection, the probes contained locked nucleic acids could make the
PCR conditions with small amplicon size and improve sensitivity in degraded DNAs. Furthermore, we
developed detection method of a short DNA, about 20 mer, by reconstruction reaction using the template
DNA with dUTP in model DNAs, although improving sensitivity and applying to foods are remained.
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Primer | 105 5min | 105 25min
No. ACt ACt
1 3.23 8.55
2 3.00 7.39
3 3.11 8.38
4 2.60 8.31
5 2.95 8.41
6 2.71 8.11
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Time PCR PCR Ratio
(min) | (45mer) | (90 mer) |(45 mer/90 mer)
6 48.0 27.6 1.74
15 24.6 4.82 5.12
30 6.77 0.12 55.8
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Time LNA probe Normal
(min) ACt ACt
6 0.42 0.77
15 0.58 1.44
30 2.70 4.34
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260/280 DNA conc. DNA yield (3-actin copy (<107
ratio (ng/ L) (l0) / 25 ng DNA
Fresh sample
PrepM 2.00 = 0.22 68 0.8 07 =01 1128 £92
DNeasy Plant 144 & 0.02 296.7 %343 29.7 = 34 121 32
G-Tip 173 = 001 3189 =184 31918 657 %276
Cold sample
PrepM 1.83 = 0.28 79 +£0.6 08 =01 1581 +169
DNeasy Plant 142 & 0.02 2333 171 233 17 167 +43
G-Tip 173 & 001 3357 %90 336=x09 788 2143
Autoclaved sample
PrepM 1.71 = 0.09 750 =336 75=+x34 126 +48
DNeasy Plant  1.55 == 0.10 108 =7.0 1107 44 421
G-Tip 175 & 000 2541 244 254 24 52 #13
+SD (n=6)
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ratio (ng/ L) (9) 2500 pg DNA
Cold sample
PrepM 1.74 = 035 2303 023003 187 403
DNeasy Plant 172 == 0.05 109 =61  1.09 = 061 228 406
G-Tip 1.65 & 0.04 443 =133 443 133 257 403
Autoclaved sample
PrepM 1.65 # 0.03 210 %84 210=x084 303 406
DNeasy Plant 127 == 0.18 3003 030003 335412
G-Tip 1.64 & 0.06 188 =113 188 =+ 113 292 405
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