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Development of DNA Chip for Detection of SNPs Involving a Side Effect of Gemcitabine

Noriaki NakamurA, Koichi Hravama, Hirofumi'Y AMANO

Synopsis : The toxicities of Gemcitabine, which is one of anti-cancer drugs, have been reported to correlate
with the 4 polymorphisms (rs11141915, rs1901440, rs11719165, rs12046844). We have developed
a DNA chip to detect these polymorphisms using the GENE SILICON. In order to improve the DNA
chip detection accuracy, we examined PCR conditions, hybridization conditions and washing
conditions. In addition, the threshold to judge the allele type was established using 171 DNA
samples. Using this threshold, we evaluated the correlation with the invader assay. As a result, all
alleles were consistent. We were able to develop the good precision DNA chip to analyze 4

polymorphisms.
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Table 1 Reference SNP ID numbers of Target SNP HMICEEL L7, Fa— 7 D2EH % Table 210RT. %
-, DNAF v 7/ ig. 112
Target SNP ID number 8 7 7O E g LR
SNP1 rs11141915 2 . 1 . 2 *ﬁﬁ:DNAﬁ) % @DNAiEmE:B K Uﬁ%g%ﬁ
WEERER I (FFE AL S N BADNAZ w7, 774
SNP2 rs1901440 < — R ALY 2O TEG L, BT 94 ~—
X v b ZTable 312783, PCRZYV—< ¥4 7 7 —
SNP3 rs11719165 (Applied Biosystems®##!, GeneAmp® PCR System
W Tfro 7. PCROH NN
SNPA4 1512046844 9700) # H ’Cﬁ“)f_. CRD fH % % Table 41277,
PCR&AM:% Table 512737,
Table 2 probe of initial examination
. Number Tm
Polymorphisms | Allele type Probe name of bases (C)
SNP1 w1lc'1 SNP1W-25 25 64.9
variant SNP1V-25 25 58.8
SNP2 Wll(‘l SNP2W-29 29 56.7
variant SNP2V-29 29 58.7
SNP3 Wll(.i SNP3W-29 29 62.5
variant SNP3V-29 29 64.9
SNP4 w1lq SNP4W-29 29 54.3
variant SNP4V-29 29 59.1

Fig.1

DNA chip

Gene silicon DNA chip
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Table 3 Primer sequences

Polymorphisms | Primer Sequences (5’->3’)
SNP1 SNP1 forward | CATGCCAAGTCTCTGGTTGC
SNPI1 reverse CATGCAGCCTGGTCCAATC
SNP2 SNP2 forward | TTTATACGATGTCAACAACCTCC
SNP2 reverse GAGTCACTTCCTTCCTTCCTGA
SNP3 SNP3 forward | GCTCTCCCTGCTTGGTTTAC
SNP3 reverse | TGTCACAGCCAGAAATTGAC
SNP4 SNP4 forward | TCTGGTTCCCTGCTGGACAG
SNP4 reverse | AGATAATAGCAGGCCATTGGTTAAT

Table 4 PCR components

Table 5 PCR cycles

component volume(pL ) final conc. Temp. time Cycles
Primer mixture 4.0 variable 95 C Smin | 1
dNTP mixture 1.0 200 umol/L each 95 C 30 sec
10xPCR buffer 2.0 1x 58 C 30 sec | 37
Taq DNA polymerase | 0.2 0.5 U/uL 72 C 30 sec
Water 8.4 - 72 C 30 sec | 1
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Table 6 probes of secondary examination

. Number o
Polymorphisms | Allele type probe name of bases Tm ( C )
SNP3W-25 25 48.2
wild SNP3W-26 26 53.6
SNP3 SNP3W-27 27 58.2
SNP3V-25 25 51.4
variant SNP3V-26 26 56.4
SNP3V-27 27 60.8
wild SNP4W-27 27 49.0
SNP4V-23 23 41.8
SNP4V-24 24 47.6
SNP4 variant SNP4V-25 25 50.2
SNP4V-26 26 52.1
SNP4V-27 27 54.3
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Fig.3 The relationship between hybridization temperature
and SNPI index
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Fig.4 The relationship between hybridization temperature
and SNP2 index
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Fig.5 The relationship between hybridization temperature
and SNP3 index
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Fig.6 The relationship between hybridization temperature
and SNP4 index
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Table 7 Optimized probe
Polymorphisms | Allele type Probe name Number of bases
SNP1 wild SNP1W-25 25
variant SNP1V-25 25
wild SNP2W-29 29
SNP2 variant SNP2V-29 29
wild SNP3W-26 26
SNP3 ;
variant SNP3V-26 26
wild SNP4W-27 27
SNP4 .
variant SNP4V-26 26
Table 8 The number of genotyped sample
genotype SNP1 SNP2 SNP3 SNP4
Variant type 71 4 20 58
Hetero type 79 61 83 88
Wild type 21 106 68 25
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Fig.9 The determined thresholds of 4SNPs index
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