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RESULTS

RESULTS

Current malaria rapid diagnostic tests (RDTs) for
Plasmodium detection are valuable tools for
point-of-care (POC) testing. However, they have some
limitations that reduce their utility in low transmission
settings such as, poor limit of detection (LOD) and the
low sensitivity and/or specificity in areas where
validation has not been performed with local samples.
Thus, the development of POC devices based on
electrochemical sensors provides a good alternative
for the efficient detection of nucleic acids.
Here, we report for the first time the design and
development of electrochemical biosensors able to
detect Plasmodium and discriminate between the
species P. falciparum and P. vivax by nucleic acid
immobilization and hybridization.
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METHODS

1. A Four-Way Junction electrochemical biosensor
was designed and optimized to selectively detect
Plasmodium falciparum and Plasmodium vivax by
nucleic acid inmovilization and hybridization.

Optimization of Biosensors components
We used a four-way junction (4WJ)-based sensor
that consists of a universal stem-loop (USL) probe
immobilized on a gold screen-printed-electrode
(SPE) surface and two adaptor strands (M and F)
that recognize the target. The m adaptor strand is
conjugated with a methylene blue (MeB) redox
marker, which is responsible for maintaining high
selectivity of target recognition. The system
enables an ON/OFF detection mode, as the target’s
presence brings the redox marker close to the SPE
surface, which generates a voltage change and a
current transferring by using the square wave
voltammetry technique, where the signal is
processed and graphed by a portable potentiostat
device.

2. The biosensors successfully interrogated the
product of DNA amplification directly in the
unpurified amplification from the PCR targeting
pfr364, and pvr47 for Plasmodium falciparum and
Plasmodium vivax respectively.
3. These biosensors enable an efficient molecular
detection by recognition of specific sequences and
the capability to discriminate species of a same
genre, and therefore, can count with the potential
to be adapted as a POC test for the molecular
detection of malaria in the field.
Detection of P. falciparum and PCR amplicons
Performance of the biosensors was evaluated by
SWV in a portable potentiostat. Graphics show the
specificity of the sensor amplicon.
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Probes were designed to target 18S ribosomal RNA
sequences for Plasmodium and multi-copy gene
sequences, Pvr47 and Pfr364 were considered for
the detection of P. vivax and P. falciparum,
respectively. Synthetic target and PCR products
were used to assess biosensor performance.
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RESULTS
For the optimization of the biosensor different
concentrations
of
the
components
were
standardized using calibration curves. The higher
values of electric current peak (i) recorded from
SWV were selected for the USL probe and adaptor
strands M and F in presence of 50nM of amplified
DNA target of pfr364.

Two kind of molecular markers were evaluated: 18S
ribosomal RNA, and the multi-copy gene sequences
(pvr47 and pfr364) for the detection of P. vivax and P.
falciparum .The redox marker methylene blue (MeB)
was
recorded as an ON signal when target
hybridization occurred as see bellow for each
biosensor. For both biosensors, the MeB potential
(Ep, V) recorded was in the range of - 0.15 V to - 0.25
V.
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