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A Duplexed Lateral Flow

Assay for Schistosome cfDNA
Detection in Urine

Towards low-cost, point-of-care, nucleic acid diagnostics

RW Barnes, ] Reboud, JM Cooper

Advanced Bioengineering Group, University of Glasgow

Currently available diagnostics for schistosome infections i’gg 5 @
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settings to support elimination campaigns !'l. Nucleic acid A S haematobium 1GS rDNA £ \
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opportunity to simultaneously detect multiple %
Schistosoma species in a single sample (2], & O -
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dual-labelled lateral flow strip (LFT) to differentiate 1.00- e 0 O ¥
between Schistosoma species. % — n C=
5 o > [
> 0.50 ® ¢
B L F o o, &
0o
5 0nie 6 0@ @ - - opies
& ~§ Doy S 3 8 S © g é é § % % 60 mins
Q’\‘ aé = Vgg&aﬁz Target DNA Copies -
8 _ LAMP assays specific for (A) S. haematobium and
@ (B) S. mansoni were modified for use with a lateral flow

readout. Probit regression was used to model the
relationship between LFT positivity rate and target DNA

_\@& copy number. The 95% LoDs were 5.0x10%and 2.5x10%

N target copies per reaction, respectively.
The pH-dependent charge switching properties of

chitosan allow for electrostatic capture of DNA onto a
membrane when pH < 6.3. DNA can subsequently be
eluted in a buffer of pH > 6.3 [3l. Human gDNA was
diluted, buffered to pH 5.0, and filtered through a
chitosan-functionalised glass fibre membrane at the end
of syringe.
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E T S goTs i . Using dual-labelled LFTs, the assays can be duplexed
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The cfDNA enrichment device and duplexed LAMP
assays will be validated using clinical urine samples to
determine if S. haematobium and S. mansoni cfDNA can

be detected in a urine sample using a simple prototype
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Membranes functionalised in solutions of 0.05 and 0.025
% (w/v) chitosan capture a greater percentage of DNA
compared to untreated membranes (0% chitosan).
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