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NOVEL STRATEGY FOR SINGLE NUCLEOTIDE POLYMORPHISM
(SNP) GENOTYPING BY HETERODUPLEX ANALYSIS: SPECIFIC
STABILIZATION OF TT MISMATCH BASE PAIR BY MERCURY (II)
CATION AND CC MISMATCH BASE PAIR BY SILVER (I) CATION

Hidetaka Torigoe, Kouji Kawahashi, and Ayako Takamori 5 Department of
Applied Chemistry, Faculty of Science, Tokyo University of Science, Tokyo, Japan

Akira Ono 5 Department of Chemistry, Graduate School of Science, Tokyo Metropolitan
University, Tokyo, Japan

INTRODUCTION

Single nucleotide polymorphism (SNP) is the most abundant form of genetic
variation in the human genomic DNA, accounting for most of al l differences
between individuals. Analyses of SNP can help to identify genes affecting many
human phenotype variations, including complex diseases and drug responses.[1–3]

When two kinds of duplex DNA containing different SNPs are mixed, heated, and
annealed, novel two kinds of mismatch base paired heteroduplex are formed in
addition to the initial two kinds of perfectly matched homoduplex (Figure 1). The
heteroduplex analysis is one of useful approaches for SNP genotyping.[1] To
develop a novel strategy for SNP genotyping by heteroduplex analysis, in this study,
we have examined the effect of metal cation on the thermal stability of hetero-
duplex and homoduplex.

RESULTS AND DISCUSSION

Table 1 summarizes melting temperatures of a series of duplexes, INS-
F25X.INS-R25Y: 5’-GCCCTGCCTGTCXCCCAGATCACTG-3’/3’-CGGGACG-
GACAGYGGGTCTAGTG AC-5’ (X:Y = T:T, T:A, A:T, and A:A), with or
without mercury (II) cation.[4,5] Without mercury (II) cation the melting temper-
atures of the homoduplex containing the perfectly matched base pairs (X:Y = T:A
and A:T) were significantly higher than those of the heteroduplex containing the
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mismatch base pairs (X:Y = T:T and A:A). Addition of mercury (II) cation
increased the melting temperature of the heteroduplex containing the T:T
mismatch base pair by about 4�C. On the other hand, the melting temperatures
of the homoduplex containing the T:A and A:T perfectly matched base pairs and
that of the heteroduplex containing the A:A mismatch base pair were not
significantly changed by the addition of mercury (II) cation. These results indicate
that mercury (II) cation specifical ly increases the thermal stability of the
heteroduplex containing the T:T mismatch base pair.

Table 2 summarizes melting temperatures of a series of duplexes, APM-
F25X.APM-R25Y: 5’-CTCAGATCCTGCXCTTCAAAAACAA-3’/3’-GAGTC-
TAGGACGYGAAGT TTTTGTT-5’ (X:Y = C:C, C:G, G:C and G:G), in the
absence or presence of silver (I) cation.[4,6] In the absence of silver (I) cation, the
melting temperatures of the homoduplex containing the perfectly matched base
pairs (X:Y = C:G and G:C) were significantly higher than those of the
heteroduplex containing the mismatch base pairs (X:Y = C:C and G:G). Addition
of silver (I) cation increased the melting temperature of the heteroduplex containing
the C:C mismatch base pair by more than 4�C. In contrast, the melting
temperatures of the homoduplex containing the C:G and G:C perfectly matched
base pairs in the presence of silver (I) cation were almost the same as those in the
absence of silver (I) cation. In addition, the heteroduplex containing the G:G
mismatch base pair was not stabilized by the addition of silver (I) cation. These
results indicate that silver (I) cation specifical ly stabilizes the heteroduplex
containing the C:C mismatch base pair.

We conclude that mercury (II) and silver (I) cation specifical ly stabilizes TT
and CC mismatch base pair in heteroduplex, respectively. The addition of the
metal cation may be a convenient strategy for SNP genotyping.

FIGURE 1 Strategy for heteroduplex analysis.

TABLE 1 Melting Temperatures of the Duplex, INS-F25X.INS-R25Y (X:Y = T:T, T:A, A:T,
and A:A), at pH 6.8a with or without Mercury (II) Perchlorate, Obtained from UV Melting

X:Y Tm(�Hg) (�C) Tm(+Hg) (�C) DTm (�C)b

T:T 65.7 69.4 3.7
T:A 70.7 70.5 �0.2
A:T 70.4 69.8 �0.6
A:A 66.6 65.8 �0.8

a10 mM sodium cacodylate-cacodylic acid and 100 mM sodium perchlorate (pH 6.8).
bDTm = Tm(+Hg) �Tm(�Hg).
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TABLE 2 Melting Temperatures of the Duplex, APM-F25X.APM-R25Y (X:Y = C:C, C:G,
G:C, and G:G), at pH 6.8a with or without Silver (I) Nitrate, Obtained from UV Melting

X:Y Tm(�Ag) (�C) Tm(+Ag) (�C) DTm (�C)b

C:C 55.4 59.9 4.5
C:G 64.4 64.2 �0.2
G:C 66.2 66.4 0.2
G:G 61.1 60.9 �0.2

a10 mM sodium cacodylate-cacodylic acid and 100 mM sodium perchlorate (pH 6.8).
bDTm = Tm(+Ag) �Tm(�Ag).
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