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The family Compositae or Asteraceae is known to
include several allergenic plants, and among them, Am-
brosia (ragweed), Parthenium (feverfew) and Artemisia
(mugwort) are of major importance. Pollen of mugwort
(Artemisia vulgaris) is one of the main causes of allergic
reactions in late summer and autumn in Europe. It is
widely spread, but is predominantly found in the tem-
perate and humid zones of the northern hemisphere and
along the Mediterranean basin [1]. In central Europe,
mugwort pollination occurs at the end of July and
throughout August, whereas in the Mediterranean areas,
it mainly occurs in September and the beginning of Octo-
ber [2]. Among patients suffering from pollinosis, the inci-
dence of allergic disease caused by mugwort pollen is
between 10 and 14% [2, 3]. No information about the
complete molecular structure of any mugwort pollen aller-
gen has been published so far. In the present study, we
report the isolation and characterization of cDNA clones

coding for mugwort pollen allergens. For this purpose, a
cDNA expression library from mugwort pollen was con-
structed in lambda ZAP and used for immunoscreening
with patients’ IgE and monoclonal antibodies raised
against mugwort pollen proteins. Figure 1 shows the reac-
tivity patterns of 22 monoclonal antibodies (MUP1–
MUP22) tested with mugwort pollen extract. Monoclonal
antibodies MUP1–3, MUP5–9, MUP15 and MUP17–19
were used for screening the mugwort pollen cDNA libra-
ry. Table 1 summarizes the results of screening with the
monoclonal antibodies. MUP7, MUP9 and MUP18 all
recognize a small protein (90 amino acids long) belonging
to the group of plant cystatins (phytocystatins), which are
cysteine proteinase inhibitors [4]. MUP5 and MUP15
recognize a 14-3-3 protein, which is involved in signal
transduction pathways (protein phosphorylation) and
protein-protein interactions regulating the activity of
some key enzymes in eukaryotic cells [5]. MUP6 recog-
nizes the glycolytic enzyme triose phosphate isomerase
(E.C. 5.3.1.1), and MUP17 a plant-specific Ca2+-depen-
dent protein kinase. The recombinant proteins recognized
by monoclonal antibodies MUP7, MUP9, MUP18,
MUP5, MUP15 and MUP6 showed no IgE-binding activ-
ity when tested with sera from mugwort pollen-allergic
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Fig. 1. Immunoblot of mugwort pollen ex-
tract using 22 monoclonal antibodies raised
against mugwort pollen proteins. Antibod-
ies marked in bold (MUP1–3, MUP5–9,
MUP15 and MUP17–19) were used to
screen the mugwort pollen cDNA library.

Table 1. Monoclonal antibodies used to screen a mugwort pollen
cDNA library and the corresponding identified antigens

Monoclonal antibody Isolated cDNA clones

MUP7, MUP9, MUP18 cystatin (proteinase inhibitor)
MUP5, MUP15 14–3-3 protein
MUP6 triose phosphate isomerase
MUP17 Ca2+-dependent protein kinase
MUP1 unknown protein
MUP2, MUP3, MUP8 no immunopositive cDNA clones
MUP19 sunflower pollen-specific protein

patients. Postsynthetic modification(s) seems to be im-
portant for the formation of epitopes recognized by
MUP2, MUP3 and MUP8, as no positive signals were
obtained in the screening.

IgE immunoscreening was performed using a serum
pool from 16 mugwort pollen-allergic patients. Thirteen
of the 42 IgE-positive clones coded for the panallergen
profilin [6]. DNA sequence analysis of seven cDNA
clones revealed three different profilin isoforms, differing
between 1 and 17 amino acids. Mugwort profilins showed
sequence similarities with other plant profilins; among
them, profilin from sunflower pollen [7] showed the high-
est degree of homology. The cDNAs coding for the two
most divergent mugwort profilin sequences were ex-
pressed in Escherichia coli and the recombinant pro-

teins were tested for IgE reactivity. Approximately 30–
40% of the mugwort pollen-allergic patients tested dis-
played IgE antibodies reacting with profilin. All sera
recognizing natural profilin also showed IgE reactivity
with the recombinant isoforms. However, no significant
differences were observed for the IgE-binding properties
of the two profilin isoforms.

An IgE-positive clone, designated Art21, showed se-
quence similarities with calmodulin and contained four
EF-hand calcium-binding domains. However, the EF-
hand domains of Art21 are not able to bind calcium, as
demonstrated by blot overlays with 45Ca and Ca2+-depen-
dent mobility shift. About 3% of the mugwort pollen-
allergic patients showed IgE reactivity with recombinant
Art21 protein produced in E. coli. Other IgE-positive
clones that were isolated are presently being character-
ized. So far, none of the isolated cDNA clones coded for
mugwort pollen allergens that were previously isolated
and partially characterized at the protein level [8–11].

Acknowledgment

This work was supported by the Jubiläumfondsprojekt No 6927
from the Österreichische Nationalbank.



Mugwort Pollen Allergens Int Arch Allergy Immunol 2001;124:77–79 79

References

1 Futin FG, Person K, Gutermann W: Artemisia;
in Fritin FG, Heywood V, Burges NA, Moore
DM, Walters SM, Webb DA (eds): Flora Euro-
pea. Cambridge, Cambridge University Press,
1976, vol 4B, pp 178–186.

2 Spieksma FT, Charpin H, Nolard N, Stix E:
City spore concentrations in the European Eco-
nomic Community (EEC). IV. Summer weed
pollen (Rumex, Plantago, Chenopodiaceae, Ar-
temisia), 1976 and 1977. Clin Allergy 1980;10:
319–329.

3 Cornillon J, Bernard JP, Gueho E, Touraine R:
Estivo-autumnal pollinosis (in French). Rev Fr
Allergol 1972;12:313–322.

4 Brown WM, Dziegielewska KM: Friends and
relations of the cystatin superfamily – new
members and their evolution. Protein Sci 1997;
6:5–12.

5 Ferl RJ: 14-3-3 proteins and signal transduc-
tion. Annu Rev Plant Physiol Plant Mol Biol
1996;47:49–73.

6 Valenta R, Duchene M, Ebner C, Valent P,
Sillaber C, Deviller P, Ferreira F, Tejkl M,
Edelmann H, Kraft D, Scheiner O: Profilins
constitute a novel family of functional plant
pan-allergens. J Exp Med 1992;175:377–385.

7 Asturias JA, Arilla MC, Gomez-Bayon N,
Aguirre M, Martinez A, Palacios R, Martinez J:
Cloning and immunological characterization
of the allergen Hel a 2 (profilin) from sunflower
pollen. Mol Immunol 1998;35:469–478.

8 De la Hoz F, Polo F, Moscoso del Prado J,
Selles JG, Lombardero M, Carreira J: Purifica-
tion of Art v I, a relevant allergen of Artemisia
vulgaris pollen. Mol Immunol 1990;27:651–
657.

9 Nilsen BM, Paulsen BS: Isolation and charac-
terization of a glycoprotein allergen, Art v II,
from pollen of mugwort (Artemisia vulgaris L.).
Mol Immunol 1990;27:1047–1056.

10 Nilsen BM, Sletten K, Paulsen BS, O’Neill M,
van Halbeek H: Structural analysis of the glyco-
protein allergen Art v II from the pollen of
mugwort (Artemisia vulgaris L.). J Biol Chem
1991;266:2660–2668.

11 Nilsen BM, Grimsoen A, Paulsen BS: Identifi-
cation and characterization of important aller-
gens from mugwort pollen by IEF, SDS-PAGE
and immunoblotting. Mol Immunol 1991;28:
733–742.




