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Fabrication of a paper-based ELISA to detect polygalacturonase
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Abstract

In this paper, we describe the fabrication of a paper-based enzyme-linked immunosorbent assay (ELISA) to detect polygalacturonase
(PG), which is used as a biomarker to determine whether a plant is infected with a disease. The proposed paper-based ELISA can ana-
lyze the concentration of PG in a short time using a small sample compared to the traditional ELISA, which is generally performed using

a well plate. To increase the resolution of the sensor, we optimized the dilution ratio of the HRP-conjugated goat anti-rabbit IgG antibody
and the dilution ratio of the anti-PG and HRP-conjugated goat anti-rabbit IgG antibodies. Furthermore, for quantitative analysis of PG
concentration, Delta RGB analysis was conducted to detect color changes in the sensing window displayed by the PG samples at various
concentrations. Based on the experiment, the fabricated paper-based ELISA could measure at least 0.25 pg of PG and the measurement

range was 0.25-2 pg. Therefore, the paper-based ELISA for detecting PG is expected to be able to determine the presence or absence

of disease in crops at the infection stage in the future.
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Fabricated paper-based ELISA

Sample loading part  Sensing part

a

TMB
. Anti-rabbit-IgG HRP
Anti-PG (2 Ab) Blue color
(1t Ab)
s A KT A
- -

PG coated on paper  Anti-PG binding on PG PG, Anti-rabbit-IgG on anti PG
(in coating buffer) And add TMB substrate

Fig. 1. A paper-based ELISA for PG detection; (a) schematic dia-
gram of a paper-based ELISA, (b)mechanism of a paper-
based ELSISA for PG detection, and (c) optical image of the
fabricated paper-based ELISA.
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Fig. 2. Schematic of the detection system for quantitative measure-
ment of PG.
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Fig. 3. Delta RGB value of TMB color development according to the
goat anti rabbit IgG HRP dilution ratio.
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Fig. 4. Delta RGB value of TMB color development according to
anti-PG dilution ratio.
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Fig. 5. Change of Delta RGB value according to the amount of PG.
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