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Development of sensitive aptasensors based on AP-site-binding
ligands and Rolling cycle amplification
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MFFERREOBEEE (330) : In one part of this project, we have examined the binding of several
different ligands such as flavones and naphthyridines to AP-site-containing DNA, RNA or
DNA/RNA hybrid duplexes. The other part of this project is to develop new kinds of

aptasensors based on these ligands and engineered AP-site-containing aptamers.
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Fig. 1 Fluorescence spectra of 3-HF (5 uM)
in the absence and presence of miR-15a,
miR-15b and miR16 (5 pM each).
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Table 1. The binding constants of AMND,
ADMND and ATMND to DNA duplex (first two
line), RNA duplex (the third and fourth
line), target RNA/probe DNA duplex (the
fifth and sixth line) and target DNA/probe
RNA duplex (the last two lines).

AMND ADMND ATMND
(X 10SM-Y)| (X T0SMEY) | (X 106M)

c |6.27 12.59 31.07

T 0.28 2.71 9.42

C |14.63 5.59 23.1

U 0.22 0.87 5.27

c |[3.93 12.4 28.5

U 0.17 0.83 2.21

c |2.08 1.35 8.11

T 0.24 1.03 4.22
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Fig.2 The fuorescence spectra of



riboflavin in the presence of DNA duplexes
with different guanine location.
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Fig.3. (A, B) Schematic illustration of
the detection principle for nucleosides
that bind to the AP site in a DNA duplex.
(C) Energy minimized structures of the
complex between adenosine (orange) and

thymine (red) opposite the AP site in the
23GXG/CTC DNA duplex.
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Fig. 4 Schematic illustration of the
detection principle for ATP based on the
formation of label-free molecular beacon
system.
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Fig.5 (A) Schematic representation for
fluorescence detection of a target based
on conformational adaptability of an AP
site—containing aptamer in combination
with an AP site-binding ligand (DCPC). (B)
The sequences of L-Arm aptamer and
modified aptamers with different AP site
positions in the stem. (X denotes the AP
site).
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