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Preparation of monoclonal antibody and test strips for Alternaria alternata
causing black spot disease of Fritillaria thunbergii

WEN Sisi, ZHAO Fuyun, GUO Piaoyi, XU Yunfei, ZHAO Weichun”
(Zhejiang Chinese Medical University, Hangzhou 310053, China)

Abstract Black spot disease is one of the important fungal diseases that damage the stems and leaves of Fritillaria
thunbergii. The disease infects leaves and produces leaf spot, leaf blight, and in severe cases, the whole plant
dies. In this study. the monoclonal antibody (McAb) against Alternaria alternata ., a pathogen of F. thunbergii,
was prepared, and a colloidal carbon immunochromatographic test strip was developed for the early and accurate
detection of black spot. Bal b/c mice were immunized with A. alternata extracts, McAb was prepared by
hybridoma technology, and the titer, sensitivity, specificity, antibody type and binding protein of McAb were
analyzed by indirect ELISA and Western blot, respectively. The colloidal carbon immunochromatographic test
strip was prepared by double antibody sandwich method. Three McAbs against A. alternata and their hybridoma
cell lines, AaAl, AaC2, and AaC5 were obtained separately. The McAbs were highly specific to A. alternata ,
with the sensitivities of 12. 21 —24. 41 ng/mL and the titers of more than 6.40 X 10°. The antibody types were
IgG2a, 1gG3, and IgG3, respectively, and the molecular weights of the binding proteins were 37 kDa, 62 kDa
and 66 kDa, respectively. The colloidal carbon test strip with AaAl as the carbon-labeled McAb and AaC2 as the
scribing McAb can be used to detect A. alternata quickly, easily, accurately, sensitively, economically and
environmentally. It takes less than 15 minutes from field sampling to the result, simply ground sample juice is

added to the sample hole and the whole operation is complete. The minimum detection limit for A. alternata is
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6. 25 rrg/mL. The test strip is made of environment-friendly materials, and the cost of a single test strip is about

1.7 yuan.
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Fig. 2 Specific detection of McAbs against Alternaria alternata
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Table 1 McAbs binding protein standard curve and molecular weight
R ikl 2k FHRFE(R?) PiR 2 734k /kDa
Protein sample Standard curve Correlation coefficient Mobility ratio Molecular weight
AaAl y=—0.009 8x+0.098 6 0.995 2 0. 543 37
AaC2 y=—0.009 8x+0.098 6 0.995 2 0.313 62
AaC5 y=—0. 009 8x+0. 086 7 0.996 8 0. 276 66
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Fig. 5 Alternaria alternata McAbs binding protein

FETBHiAaAT IR, WA B A ISR AR BERUCH: 05 1,564 3.13+ 6.25+ 12.5. 25, 50 pg/mL
The concentrations of Alternaria alternata on the test strip based on AaAl from left to right are 0, 1.56, 3.13, 6.25, 12.5, 25, 50 pg/mL, respectively
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Fig. 6 Preliminary application of colloidal carbon immunochromatographic test strips
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