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Introduction

Whopping cough caused by Bordetella pertussis can
cause serious and prolonged health affects in people
of all ages but is especially deadly in infants. We are
developing an aptamer-based electrochemical bio-
sensor for the detection of P.69 pertactin, a well-
known adhesion factor present on the outside of B.
pertussis. A biosensor that detects this protein can
therefore be used to diagnose B. pertussis infections
more rapidly and accurately than current testing
standards.

P.69 Pertactin

~igure 1. A 2d rendering of P.69 pertactin courtesy of

Protein Data Bank. Molecular weight of P.69 pertac-
tin: 69,000 g/mol. Length: 910 aa.

Methods

Thus far we have obtained purified P.69 pertactin
and biotinylated the protein: incorporating a cova-

lently attached biotin molecule through reaction with
primary amino groups present on P.69 pertactin. Bio-
tinylation results were confirmed via HABA Assay.
Currently we are continuing our development of an
electrochemical biosensor through SELEX, the sys-
tematic evolution of ligands by exponential enrich-
ment. SELEX is a process by which unique DNA se-
guences called aptamers are introduced to target
molecules and screened for selective binding to the
target, in our case P.69 pertactin.
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Results

Biotinylation and HABA ASSAY

Figure 2. Chemical reaction diagram of protein biotinylation courtesy
of Thermo Scientific. In this case the Sulfo-NHS is the leaving group
and then the target protein attaches via a primary amine making a

covalently bonded biotinylated molecule with a stable amide.
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Figure 3. Formula used to calculate the average of 42 biotin molecules attached to each P.69 pertactin protein.
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Selex and PCR

Figure 4. Diagram of the SELEX pro-

cess showing biotinylated molecules .. '
binding to magnetic beads, aptamers
are then introduced and selectively
bind to the protein. PCR is performed
to amplify aptamer sequences that
are complimentary to the target pro-
tein and then aptamers are sent for
hext-generation sequencing.
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" The leftmost column shows the DNA ladder used as a reference to measure the

~ weight/length of DNA molecules. Column 1: positive control, Column 2: P.69 per-
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Design of an electrochemical biosensor for detecting P.69 pertactin associated with B. pertussis

E-DNA Biosensor Example

Figure 5. E-DNA biosensors use small sequences of
DNA that can adopt 2 different folding conformations
to detect the presence of a target molecule. The tar-
get molecule, P.69 pertactin, will only bind to one
folder DNA conformation of the aptamer, first identi-
fied via SELEX and next-generation sequencing. Our
lab will modify the DNA sequence to also fold into a
non-binding sequence. The modified DNA sequence is
then attached to a gold electrode system, and binding
of the target cause it to adopt the binding confor-
mation. A potentiostat is used to detect changes in
electrical current caused by this conformational
change when there is binding to the aptamer by the
target protein, allowing sensitive detection of target.
Image is strictly an example and not an illustration of

the actual DNA sequences for P.69 pertactin.
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Conclusion

After identifying and obtaining purified P.69 pertac-
tin, we were able to biotinylate the protein and con-
firmed success of that procedure via HABA assay. This
process laid the ground work for the next process
SELEX. In the Selex process the biotinylated protein
has aptamers introduced and a specific aptamer binds
to the protein.

We were able identify successful binding of an ap-

tamer to P.69 pertactin, which will be characterized by
next-generation sequencing. We will then utilize that
sequence to construct an electrochemical, DNA ap-
tamer-based biosensor specific to P.69 pertactin.
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