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DNA sensors are useful  various applications including medical diagnosis,
environmental monitoring, food quality control, and forensic science. The sensor usually
consists of a sensing element known as a “probe” that can bind specifically with the DNA
target. The binding between the probe and the target creates a measurable signal via an
appropriate signal transduction mechanism. Ideal DNA sensors should allow rapid detection,
provide high specificity and sensitivity, require small sample volumes and require low cost
instrumentation. Electrochemical DNA sensors are one type of DNA sensors that meet all the
above requirements. Peptide nucleic acid or PNA is a unique DNA analogue that is often
employed as the sensing element in DNA sensors due to its superior affinity and specificity in
recognition of DNA than natural DNA or other DNA analogues. To combine the advantages of
PNA and electrochemistry in DNA sensing, an electrochemical DNA sensor based on
pyrrolidinyl peptide nucleic acid (acpcPNA) probe that does not require probe immobilization
was developed. Various kinds of redox-active redox reporters including anthraquinone and
methylene blue were synthesized and introduced onto acpcPNA via acylation chemistry. The
redox-active acpcPNAs were purified by reverse phase HPLC and characterized by MALDI-TOF
MS. The labeled acpcPNA formed hybrids to DNA with high thermal stability and specificity
according to UV melting experiments. The immobilization-free electrochemical DNA detection
platform was next developed on an inexpensive screen-printed carbon electrode (SPCE) by
using a square-wave voltammetric ( V) technique. Electrostatic interactions between the
acpcPNA probe, the acpcPNA-DNA hybrid and the electrode surface modulate the electron
transfer between the labeled acpcPNA probe and the electrode, providing the basis of the
signal transduction. As an example, a highly specific signal-on detection of DNA by SW with
LOD and LOQ  the low nanomolar range was achieved using anthraquinone-labeled
acpcPNA probes on PQDMAEMA-modified SPCE electrodes. Applications of the technique for
analysis of real DNA samples that had been amplified by LAMP or PCR were demonstrated.
Furthermore, the effects of the charges on the surface of the electrode and on the acpcPNA
probe were studied to obtain further insights into the mechanism of the signal transduction.
Accordingly, a novel and highly promising immobilization-free electrochemical DNA sensor
based on redox-active acpcPNA probe on SPCE was successfully developed.
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0.5 mL/min) and () MALDI-TOF mass spectrum of PNA 2AQ-T9-Lys
(calcd for [MHHH = 3430.2).cccvvvvvcvvvssnsrnsisssssssssssssssssssssssissses sssssssens %
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column, water(A)/methanol(B) (started with AB (90:10) for 5 min followed
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Figure AL7 (@) Analytical HPLC chromatogram (ACE 5 C18-AR (150 X 4.6 mm) HPLC
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Figure A19 (a) Analytical HPLC chromatogram (ACE 5 CI8-AR (150 x 4.6 mm) HALC
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Figure A20 (a) Analytical HPLC chromatogram (ACE'5 CI8-AR (150 x 4.6 mm) HALC
column, water(A)/methanol(B) (started with AB (90:10) for 5 min followed
by a linear gradient to AB (10:90) over a period of 70 min), flow rate
0.5 mL/min) and (b) MALDI-TOF mass spectrum of PNA 2AQ-B1513-Lys
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