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Conclusions
Analytical Performance
Linear

In this study an electrochemical genosensor
aimed at the detection of GM Roundup
Ready soy DNA is proposed. The
genosensing assay is based on the
exploitation of PNA-based probes. PNAs[1]
are a class of DNA mimic composed of a 2aminoethyl glycine backbone where a
nucleobase is inserted on each amino acid.
Due to the neutrality of its backbone, PNADNA duplexes result more stable than the analogous DNA-DNA complex.
Furthermore, it was chosen to employ
Furthe
magnetic microbeads as immobilization
substrate,
which
offer
improved
functionalization yields, also thanks to quick
and efficient washing through magnetic
separation, and the lack of non-specific
interactions with oligonucleotide probes.

Assay procedure
The genoassay proposed is based on the formation of a sandwich complex
between the PNA capture probe (CP) bound to the mMB, the target DNA
sequence and a PNA signalling probe (SP) labelled with biotin. The generation of
the electrochemical signal is obtained thanks to the presence of the SP, in fact
the biotin interacts with the streptavidin present in an enzyme conjugate with
alkaline phosphatase, subsequently the enzyme substrate hydroquinone
diphosphate is added and processed to hydroquinone. Finally the hydroquinone
is electrochemically
oxidized
to
quinone, yielding a
signal proportional
to the amount of
sandwich complex
formed on the
surface
of
the
mMBs.

The
oxidation
of
the
hydroquinone was performed by
confining the mMBs on screenprinted electrodes (SPEs) and
subsequently apply a DPV scan.
The analytical performance of the
method were assessed by
employing a synthetic target DNA
and all-carbon SPEs (C-SPEs) were
compared carbon nanotubesmodified SPE (SWCNT-SPEs) as
readout
readout substrate. On C-SPEs a linear response
rangesubstrates.
spanning from target
concentration 25 pM to 4 nM was observed, with a LOD of 8,2 pM and a LOQ of 27
pM.
On SWCNT-SPEs the linear response range spans from 1 pM to 3 nM, with a LOD of
415 fM and a LOQ of 995 fM. It was observed that the exploitation of nanostructured
substrate for the readout step led to an increase in the sensitivity approximately 2,5
times higher than that measured on C-SPEs

Validation

A validation of the method on real samples was carried out by employing European
reference material soy flours. In particular the genomic DNA was extracted from soy
flours containing different percentages of Roundup Ready soy in wild-type soy, namely
10 % and 1% and the results were compared with the signals given by wild-type soy.
Performing
the
sandwich
magneto-genoassay with the
genomic extracts, a statistically
significant (p<0,001) difference
was observed among the three
levels.
Furthermore,
by
comparing these with the
results obtained on previous
studies[2] performed in absence
of mMBs, a consistently higher
signal for the 10% level was
observed due to the lack of nonspecific signals.

Validation on
By comparison with other Target DNA
LOD / LOQ
response
Reference
sequence
genomic DNA
recently
published
range
650 fM
magnetogenoassay aimed at Event specific RR
Manzanares
assessment of food safety and Soybean sequence (RRsequence) 2 - 250 pM Not performed Palenzuela et al.
authenticity,
the
method and lectin gene 190 fM (lectin
[3]
presented offers better LOD, soybean sequence sequence)
MON810 GM
150 pM / 500
Performed with
wider linearity range and, most
0.25 - 2.5 nM
Freitas et al. [4]
Maize
pM
PCR amplification
importantly, can be directly Cor a 9 hazelnut
Performed with
Montiel et al.
720 fM / 2.4 pM 2.4 – 750 pM
applied to non-amplified genomic
allergen
PCR amplification
[5]
Performed with
DNA extracted from food
HMGA maize gene 90 pM / 310 pM
0.5-5 nM
Sousa et al. [6]
PCR amplification
samples, whereas all other
Performed on nonmethods
require
a
preCurrent work
amplification step involving PCR RR soybean 415 fM / 995 fM 25 pM – 3 nM amplified genomic
[7]
DNA extracts
techniques.
Regarding
food
authenticity,labelling
mandatory
the European
for all the
Union
products containing a percentage of GM material
imposesthmandatory greater than 0.9%[8]. To this aim, considering the capability
greater
of the magnetogenoassay to discriminate between wildtype and 1% Roundup Ready soy DNA extracts, the
proposed method can be employed to assess the
conformity of food samples to European legislative limit in
terms of GM material content.
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