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Clustered regularly interspaced short palindromic repeats (CRISPR)/Casl2a, which
represent one type of endonucleases, exhibit a collateral activity, which randomly cleaves non-
targeted single stranded DNA (ssDNA) in their proximity when specifically recognizing a
target double strand DNA (dsDNA). Biosensing approaches based on this so-called trans-
cleavage activity have gained strong focus as a method to detect nucleic acids. However, few
CRISPR-based biosensors have been developed for non-nucleic acid detection. We present here
a simple, rapid, and highly sensitive detection method for non-nucleic acid targets by
integrating the CRISPR/Cas12a system and an enzyme-linked immuno-sorbent assay (ELISA).
An origami paper-based device has been designed, and the detection of targets on the paper
substrate is based on the measurement of the fluorescence signal caused by Cas12a cleaving a
probe ssDNA, which has been labeled by a fluorescent dye and a quencher at both ends,
respectively.

It was confirmed that the fluorescence signal due to trans-cleavage was observed on the
paper substrate only when Human IgG, which was used as a model target, was present.
Subsequently, parameters such as the reagent concentration, volume and reaction time were
optimized, and we successfully obtained concentration response for Human IgG.

Keywords : CRISPR/Casl2a; DNA; Immunoassay; ELISA; Paper-based analytical device

CRISPR/Cas12a I, BENEREED—DOTH Y | HHD “AE] DNA % H R A3
W5 LIRS, JRFOIEN—AS DNA & T{ES N5 (b5 o <) &
WO R A SO, 2O T ARG ERI LA A s o R, R A
E%L:i‘ﬁﬁjﬁ“%’ojﬁik LTHEAZEDTWD N, I *“éj\%@*ﬁﬁjmﬁﬁﬂﬂﬂ 1720

. &2 TAMZETIE, CRISPR/Casl2a 3 AT AL ELISA Z#lAAbHES 2 & T,
1:* oy 1% G, A, SUREE IR T D IR A BRE LT, BT 0 MBI OMIEIR 7 /51
Z&THA U (Fig. 1), #HEAMR 12UV T Casl2a 23— A8 DNA (sl a3
LU F e — 2SR L b 0) O D D L A U IIET B,

RO ARBL DT A R L, K Anti-Human IgG antibody  Cas12a/crRNA
ﬁ*}jj:wc AV I e ) 'EE’%Z)) EE{EIJ reagenrpad testpad reagent pad
CE DI LARER LT, 0%, BRI - “??( V o P =/
WA, SOSRREIZR EDORT A —H e fid ~7

ﬂ:‘ L. %5‘:/1/5‘—/?‘7 }‘Té?)é [ IgG D /:r?tlill-)’t-)'g;n—agcl%ﬁ/\ (i o ssDNA reporters
/)%TEV‘G%%?%%) Z & L:ﬁjzyj L,?L:O waste pad

Fig. 1 Device design
1) Xiong, Y. et al., J. Am. Chem. Soc. 2020, 142 (1), 207-213.
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