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Abstract—We report novel method of detection thrombin–aptamer interaction based on measurement the charge consumption from
the electrode covered by DNA aptamers to an electrochemical indicator methylene blue (MB), that is bounded to a thrombin. The
binding of thrombin to an aptamers has been detected also by QCM method in flow measuring cell. We showed that using MB it is
possible to detect thrombin with high sensitivity and selectivity.
� 2004 Elsevier Ltd. All rights reserved.

1. Introduction

DNA/RNA aptamers are single stranded nucleic acids
with high affinity to proteins or to other low and macro-
molecular compounds, which is comparable with affinity
of antibodies.1,2 DNA/RNA aptamers can be chemically
modified by thiol groups or by biotin, that allowing
them to attach to the solid surface.3 This system can
be used as a biosensor for detection the thrombin,4 anti-
bodies3 or other medically important molecules in com-
plex biological liquids. RNA aptamers have been
selected also for prions,5 which open new possibilities
for rapid diagnosis of transmissible spongiform
encephalopaties (TSE). The detection of protein apta-
mer interaction has been performed by various methods,
such are quartz crystal microbalance (QCM),3 surface
plasmon resonance (SPR)6 or fluorescence method.7

Considerable attention has been focused on detection
the a-thrombin. This is connected with unique role of
this serine protease in blood coagulation.7,8

In our recent paper we have shown that electrochemical
indicator methylene blue (MB) could be used for the
study of protein–DNA interactions.9 It is known that
MB is reduced to a leucomethylene blue (LB) at an elec-

trode surface by accepting two electrons at certain
reduction potential.10,11 MB binds both to the DNA
and to the proteins. This indicator can be therefore used
also for detection of protein–aptamer interactions.

In this work we report novel method of detection throm-
bin–aptamer interaction based on measurement the
charge consumption from the electrode covered by
DNA aptamers to a MB, that is bounded to a thrombin.
The binding of thrombin to an aptamers has been de-
tected also by QCM method in flow measuring cell.
We showed that using MB it is possible to detect throm-
bin with high sensitivity that is comparable with fluores-
cence detection method. The method based on MB is
easier and do not require additional chemical modifica-
tion of the DNA by fluorescence probe and by quencher
as it does when aptamer beacons are used.7

2. Experimental section

2.1. DNA aptamer

We used 32-mer DNA aptamer modified by biotin at
3 0 end of the following sequence: 3 0-BIO-GGG TTT
TCA CTT TTG TGG GTT GGA CGG GAT GG-5 0.
This aptamer has at its 5 0 end typical motif with high
affinity to the thrombin.12 The aptamer has been synthe-
sized by Generi Biotech, Czech Republic and used as
obtained.
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