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DNA Logic Gate for Thrombin Based on Aptamer
and Gold Nanoparticle Technology
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Abstract: DNA logic gate plays an important role in the molecular computer and a molecular level of com—
puter technology. Based on the binding of the aptamer and thrombin and assemble of functionalized gold
nanoparticles, a DNA logic gate was constructed. When added thrombin as the input, the binding of throm-
bin and its aptamer results to release the site of the gold nanoparticle site in a detection probe, in which two
gold nanoparticles hybridizes with the probe and causes the assemble of gold nanoparticles and realizes the
output signal of logic gate. According to the design principle, the YES logic gate for protein thrombin was
successfully constructed.
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Fig.1 The construction of logic gate

Logic gates contain two modules: computation module and
output module. The computation module receives and ana-
lyzes thrombin input, while the output module displays dif-
ferent symbols, depending on the computing results. The two
modules are connected by a specific N2, which transfers in-

formation from the computation module to the output module.
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Fig.2 The detection of nucleic acid functionalized gold
nanoparticles
(A) The absorption spectrum of gold nanoparticles without
modification of nucleic acids; (B) The absorption spectrum of
gold nanoparticles modified nucleic acid. Without addition of
0.5 nmol/L. NaCl (curve 1) and addition of 0.5 nmol/L. NaCl

(curve 2).
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Fig.3 Thrombin YES logic gate
(A) The absorption spectra with and without the addition of
thrombin; (B) The normalized absorption value of 670 nm/522 nm
in a truth table. Without addition of thrombin
with addition of thrombin(curve 2).
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Fig.4 Specificity of the logic gate
(A) The absorption spectra when BSA, HSA, IgG and throm-
bin as inputs; (B) The normalized absorption value of 670 nm/
522 nm in a truth table according to reference!™. 1~4 is the
BSA, HSA, IgG and thrombin as the input, respectively.
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