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Figure 1 Analysis of crude extract of 4. annua pollen cultivated in different regions. (a) Comparison of the total protein content. (b) SDS-PAGE

analysis. ns, the difference was not significant
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Figure 5 Detection of the specific antibodies against Artemisia pollen
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In China, Artemisia pollen is one of the most prevalent allergens in late summer and autumn, especially in northern regions,
causing various clinical symptoms and significantly affecting patients’ quality of life. Currently, clinical diagnosis and
allergen immunotherapy (AIT) for Artemisia pollen allergy rely on crude pollen extract, whose effectiveness varies
depending on the source of the pollen, extraction methods, and storage conditions. Our previous study demonstrated that
the allergenicity of Artemisia pollen extract is primarily related to the content of major allergens. Among the ten allergen
components identified, the defensin-like protein (Art v 1 homologues), non-specific lipid transfer protein (Art v 3
homologues, nsLTP) and putative galactose oxidase (Art an 7) are the major allergens in Chinese patients.

Allergy diagnosis and treatment using allergen extracts are dose-dependent, so it is crucial to quantify the clinically
relevant allergen components using reliable standardized methods. In this study, Arfemisia annua pollens were collected
from various regions over several years. Two methods of extraction and various preparations of pollen extracts from
different Artemisia pollen species and manufacturers were compared for total protein content. Sandwich ELISA (Enzyme-
linked immunosorbent assay) methods were developed and applied for the quantification of major allergen components Art
v 1, Art v 3, and minor pan-allergen profilin Art v 4 in Artemisia pollen extracts with highly purified allergen components
serving as standards. The total protein content and concentrations of the three important allergen components in crude
extracts did not vary significantly across Chinese regions or in different years, nor with the extraction methods. However,
concentrations of three allergen components differed significantly in A. annua pollen sourced from Kazakhstan versus
China. Notably, total protein content and the allergen component concentrations varied significantly in different Artemisia
species and those obtained from different manufacturers. The content of Art v 1 and Art v 3 homologues in pollen extracts
were significantly higher than Art v 4. In general, the contents of nsLTP were notably lower in the extract derived from
A. sieversiana than A. annua. In the commercial extracts, Art v 1 homologues content varied four-fold (2.9%-12.2%), and
Art v 3 homologues 18-fold (0.6%—11.4%). Furthermore, Art v 4 homologues were only detected in three of the nine
extracts.

Standardized main allergen components in the allergen extracts are essential for improving the sensitivity and safety of
clinical diagnosis and treatment. There is a pressing need for the harmonization and standardization of Artemisia pollen
extracts in China. Allergen standardization is a complex process requiring extensive effort. Our study developed a highly
sensitive ELISA method for quantifying three main allergen components in Artemisia pollen extracts. Standard
quantification of other allergen components is under development. This will facilitate the standardization of Artemisia
pollen extracts and improve the efficiency of clinical diagnosis and treatment.

artemisia pollen extract, allergen quantification, standardization
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