Expanding Electrochemical Bio-sensors to Detect Ricin
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Ricin toxin chain A (RTA) is a byproduct of castor oil We have successfully designed an E-DNA bio-sensor that is
production that can be lethal at doses as low as 3 to sufficiently sensitive to accurately detect and quantify rici
micrograms per kilogram of body weight!. Since there toxin chain A (RTA) at nanomolar concentrations, with ai
currently no known antidotes for ricin, efficient = detectio apparent dissociation  constant of 2 nM. Additionally,
prior: to - exposure ‘is essential to -avoid death this - bio-sensor has robust specificity, as  the measured
methods typically involve - time-consuming current was not significantly affected upon the addition of off
methods!® which, on average, require twenty-fou target proteins including bovine serum albumin (BSA) an
wait time. In this project, we have designed and botulinum neurotoxin variant A (BoNT/A). Although senso

Bio-sensors: are a recent solution to the need for rapid diagnostic tools specific to a desired malecular target. These sensors
leperid on biological interactions as the basis for their sensing element. The present study focused on E-DNA bio-sensors,
hich have previously been demonstrated in the sensitive detection of DNA-binding proteins?, antibodies’?, and small
olecule drugs®. E-DNA bio-sensors present an attractive option for toxin detection, as they function in complex media and
ovide quantitative detection in minutes®. By designing an E-DNA bio-sensor that is sensitive to ricin or other biological
toxins, the length of time needed to detect the presence of these toxins in diagnostic samples may be greatly reduced

electrochemical bio-sensor that is sensitive enoug onse was decreased in the complex media of bovin
smgll and bc_J- ﬂer_ﬂcally rele anf concentrations ricin - — " ) . serul jatg not shown stratggles have recentl ‘bee
Itimately, this bio-sensor  design allows voltammetti Cg‘"“ %= Our bio-sensor was designed based on a known onstrated which allow ONA bio-sensors to functio
nterrogation’ to detect ricin toxin in complex media (such a: v )GG{“V-V > aptamer that binds to the hydrolase protein in ricin ole blood via a laminar flow separation methodolog
blood serum and sot dditionally, it is convenient in that o({;ocﬂ,‘q(},‘b‘" toxin!4. The aptamer was used as the core sequence the future, these types of optimizations will be explored
collects real-time data, offering applications to the monitori L A of a rationally designed DNA oligonucleotide scaffold allow this sensor to function well in biological media.
processes  of - ar lved - in _castor»o’l pr ct_Jctic ?:ETT to allow for the coupling of RTA binding to a
Furthe(----n . sses‘s d|ag{135|t|; \[Aott)ennacljl ! }__‘Eé‘ conformatit;ﬁldltéhange.lThisl, change wasbprec(ijicted
assessing ricin expos Electrochemical -base c using Quikfold®. Final selection was based on
DNA) sensors have the potential to be used in a variety o E e satisfying  criteria  including energy difference udi; 3. Belsan, M ¢ patel clen 1 steroh, . R powon
situati This projec emplifies a strategy for how they = between state, number of folded states, and Co" prene ,m, |:l|':x.n e C gg??; o
may expanded  fo orporate detectio al Tl positioning of bases from the 5’ end of the sequence. 2) Bonham, A. J.; Hsieh, K.; Ferguson, B, S.; Valle-Belisle, A.; Ricci,
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