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PROOF OF CONCEPT: L. ELEGANS TOEROLD

PURPOSE

We used L. elegans as a model organism and NUPACK software to design a toehold specitic to the lin-4 gene
pre-mRNA primary transcript, Fadbl.b. The toehold is assembled in paB3Ca and the trigger in paBIAG.

When the switch is in the presence of the trigger, the toehold will unbind, exposing the RBS and allowing for downstream
expression of the GFP reporter.
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Jur low-cost system uses epicyclic gearing to shear the rigid chitin layer within the nsite QganCall asing
nelminth egg and produces usable DNA within minutes. UpenCell transtorms into a

centrifuge and vortexer. %\_EM STA TEM
Spinach DNA Yields from OpenCell vs BioSpec Spinach DNA Purities from OpenCell vs BioSpec Q@ M f

C. elegans Toehold Switch, Fluorescence
Expressed by Cell Type

3_

N
]

| Trigger Sequence
T High Copy
T ‘ ‘ ‘ ‘ ‘ é Plasmid

(=)

Fluoroscence (lux)
-—

l l (1A3)
Mini-BeadBeater using Qiagen Protocol Mini-BeadBeater using Qiagen Protocol T
2.0- 2.5+ s 4 4
% Low Copy
15 2.0 — . > Plasmid
Sample Type 3C5)
BBa_K2374316 Dual-plasmid BBa_J23106 Promoter

transformation with BBa KZ2974400 Huorobents lux values of

DNA Yield (ug)
>
=
DNA Purity
s &

e _ _ _ _ , L. elegans Toehold Switch Toehold switch assembly
Gurrent helminth diagnostic methods are time-consuming
R T s and expensive, leading infected individuals to go undiagnosed
. ra or utilize nonspecific anthelmintics. The wor
——— e e neglected tropical disease, helminthiasis, is a result of this '
Experimental Spinach DNA Yields from Experimental Spinach DNA Purities from ! IJ . ' ' . i o
OpenCell vs. BioSpec Mini Beadbeater OpenCell vs. BioSpec Mini Beadbeater hl"EEIkd[lWﬂ 1N ||'f|"E|St|"L|EtL||"E. :|L||'l fl‘ugE||, |J|:||-|t'|:|"'EE|"E
Homogenization Methad Vield Purity (AZ6D/AZE0) biosensor detects helminths from stool samples to provide a PURPOSE
Vortex Mixer-Qiagen Garnets . . : r
e — — EXTRACT  Fépid. helminth species- SEEE'J": diagnosis for infected MPLEMENT Dur low-cost fluorometer consists of a hardware case to hold the sample.
' ' atients. . L .
OpenCeligen et 1530 i P The sample is attached to the ambient light sensor on Android phones. The
OpenCell-Oiagen Garnets after PCR Purification | [.5R0 [ 740 . .- -, e . . . .
B | HELMINTH DIAGNOSTICS s Dacrante Moo T device utilizes two filters positioned perpendicularly for calibration, simi-
- lar to a typical fluorometer.
o i
-V ADVANTAGES
“"‘“”’ . The Fluorol droid he lux value f |
. o © e Fluorolents android app measures the lux value from a sample to
determine the concentration of helminth eqg DNA. FluoroCents costs less

PURPOSE

n the presence of a trigger RNA sequence, the toehald will unfold, allowing
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than $2 to create and does not require constant electricity.
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MUODELING (TUNING)

An ordinary ditferential equation model simulates the reactions taking place during the cleavage
of ONPG and a multivariate regression model correlates the strength of the promoter and RBS to
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2 Dr. Martinez emphasized the need for frugal diagnostics The Thirst Project helped maximize the impact of
Z 1 o o and inspired us to focus on soil-transmitted helminths. our marketing campaigns through social media.
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