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Here, we describe the molecular characterization of newly
isolated mite allergens, M-177, Mag 15, and Mag 50. Rabbit
anti-Magl and anti-Mag3 antibodies recognized the same
high-molecular-size antigen (M-177, 177 kDa) in mite body
extracts and house dust extracts. Both recombinant proteins
possessed moderate and relatively high activities of IgE-
binding and T cell stimulation, respectively, and appeared
particularly important because the natural protein bound
immunoglobulin E (IgE) at the same frequency and strength
as the major allergen Der f 2. M-177 was facilely suscepti-
ble to proteases, and its digest provoked higher allergenic
activity than the intact allergen. New allergens, Mag15 and
Mag50, were identified as a gelsolin-like protein and an
EF-hand Ca**-binding protein, respectively, by homology
search of the deduced amino-acid sequences. Characteristic
regions in the gelsolin family were conserved in Magl5
molecule with four repeating segments. These recombinant
proteins had moderate IgE-binding activity. Ca®>*-binding
motif of the EF-hand in Mag50 molecule was found to play
an important role in potentiating allergenicity in mobility
shift assay and overlay assay. Thus, M-177 (apolipophorin-
like protein), Mag50, and Mag15 are additional important
allergens in house dust mite.

Dermatophagoides farinae and D. pteronyssinus are major
triggering factors for allergic disorders such as bronchial asth-
ma and rhinitis. Euroglyphus maynei, Blomia tropicalis,
D. microcerus, D. siboney, and Lepidoglyphus destructor are
also an important source of allergens in some localities [1].
The total number of immunoglobulin E (IgE)-binding anti-
gens in the major species has been reported as 4-26 and 5-19
in mite bodies and feces, respectively, on immunoelectropho-
resis [2, 3]. Immunoblotting has revealed 32 different IgE-
binding components with molecular weights from 11 to over
100kDa [4, 5].
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Although most sera recognized a unique combination of
diverse bands (610 components) as well as smeary zone in
higher-molecular-size area, the important allergens were
roughly classified into I (~15 kDa: Der 2, Der 5, Blo t 12, and
Blot 13), II (~25 kDa: Der 1, Der 3, Der 6, Der 7, Der 8, and
Der 9), III (~55kDa: Der 4), IV (~95kDa: Der 11), and V
(> 100 kDa) on the basis of their molecular weights from the
frequency and magnitude of IgE-binding. Our knowledge of
their molecular properties has increased steadily because of
the application of molecular biological techniques. We have
found D. farinae antigens, Magl, Mag3, Mag29 (hsp 70-like
protein), and Mag44 (Der 10) to be additional important aller-
gens [6-15].

So far, most of the allergens characterized have been small,
with molecular weights below 100 kDa. Although the explo-
ration of higher-molecular-size allergens are essential for the
elucidation on full spectrum of house dust mite allergens, lim-
itations in cloning techniques and the susceptibility of these
allergens to proteolytic degradation have hampered significant
progress in their characterization. In addition, pan-allergens
with high crossreactivity to other allergens still remain to be
elucidated. We describe the molecular properties of a higher-
molecular-size allergen (177 kDa, apolipophorin-like pro-
tein), Magl5 (53kDa, gelsolin-like protein) and Mag50
(30 kDa, Ca**-binding protein) as the corresponding allergens.

Molecular Properties of a
High-Molecular-Size Allergen

Immunoreactive clones, magl and mag3, were isolated by
successive immunoscreening of a Dermatophagoides farinae
cDNA library with rabbit antisera to an extract of the house
dust mite and IgE in pooled sera from patients allergic t0
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mites. The recombinant Mag3 polypeptide (Mag3) was found
to bind IgE in the serum of 39% of mite-allergic subjects, but
more significantly, natural allergen isolated from purified mite
bodies bound IgE in 70% of sera. This frequency and intensity
of IgE-binding were comparabie to the major aliergen Der f 2.
Moreover, Mag3 displayed the potent ability to stimulate the
proliferation of mite-specific T cells. The responsiveness of
mite-sensitive T cells stimulated with Mag3 correlated to that
with Der £ 2.

Rabbit anti-Mag]1 and anti-Mag3 antibodies recognized the
same high-molecular-size antigen (M-177, 177 kDa) in mite
body extracts and house dust extracts as if mag3 were located
upstream in 5’-terminal of magl. This immunoreactive pro-
tein was located in the circumferential tissues of esophagus,
gut, and the other internal organs in mites.

The intact M-177 molecule was present at a relatively high
concentration (0.95% of total protein) in fresh extracts ob-
tained from purified mite bodies, but its amount was very low
or absent in stored extracts. Instead of the intact molecule,
anti-M-177 antibody recognized various crossreactive anti-
gens in the stored preparations on sodium dodecylsulfate
polyacrylamide gel electrophoresis (SDS-PAGE). The pro-
duction of these crossreactive antigens was enhanced in the
presence of proteases such as Der f 1 in a stored liquid extract
and suppressed by the addition of protease inhibitors. This
shows that the breakdown of this large protein occurs either
naturally or as part of the process of preparing house dust mite
extract. Interestingly, the allergenic activity of the fragmented
M-177 (sM-177) in the stored extracts was greater than that of
the intact antigen when the potencies were measured in IgE-
binding assay and histamine release test. The presence of pro-
teases contributed to the allergic potential of this protein.

We concluded that the natural protein (M-177) is an impor-
tant and protease-sensitive allergen. Recently, Thomas and
coworkers [16] found a cDNA clone coding for the high-mo-
lecular-size antigen and identified to be an apolipophorin-like
protein that has sequence identity with the M-177 allergen and
the IgE-binding peptide fragments, Magl and Mag3.

Identification of a Novel
Gelsolin-Like Allergen

A cDNA clone coding for a novel gelsolin-like allergen
(Mag15) was isolated by successive immunoscreening with
rabbit anti-mite body sera and IgE in pooled patients’ sera. The
¢DNA encodes 480 amino acid residues corresponding to a
molecular weight of 55 kDa. The characteristic actin-binding
region and phosphatidylinositol bisphosphate (PIP,)-binding
region in the gelsolin/villin family of actin regulatory proteins
were detected in segments 1 and 2 in the deduced molecule
with 4 repeating segments. Motifs B, A, and C in respective
fepeating segment were highly conserved among D. farinae,
C. elegans, Drosophila, lobster, and human. The mobility of
the recombinant product on SDS-PAGE corresponded to a
molecular size of 53 kDa. The recombinant protein reacted
with IgE in 35% of sera allergic to mites, while Der f 2-bound
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IgE in 76% of the same sera on enzyme-linked immunosor-
bent assay (ELISA). These results suggested that the allergen
is classified into a new member of the gelsolin/villin family.

Identification of a New Allergen with
an EF-Hand Ca?*-Binding Domain

We cloned a new cDNA clone encoding EF-hand Ca®*-binding
allergen (Mag50) by probing rabbit antisera raised against an
efficient fraction (HM2) based on preliminary result of immu-
notherapy. Ca**-binding allergens with EF-hand motif have
been discovered as parvalbumins in fish, in pollens (Aln g 4,
Brar1,Betv4,Cynd7,Juno2,Olee3, and Phlp 7), and as
autoallergen in human [17]. A share of IgE epitopes among
homologous allergens present in tree, grass, and weed pollens
contributes to form a family of highly crossreactive pollen
allergen. Their IgE recognition has been strongly modulated
by the presence or absence of calcium.

The isolated cDNA clone coded for a 285-amino-acid poly-
peptide (30 kDa) with one EF-hand motif, a histidine-rich re-
gion, and four potential N-glycosylation sites. Deduced ami-
no-acid sequence showed no homology with well-known EF-
hand Ca?*-binding allergens. The recombinant protein bound
IgE in frequency of 35% on immunoblotting. Both Ca**-de-
pendent mobility shift assay and **Ca* overlay assay revealed
that the protein possessed Ca**-binding ability. Moreover, we
found that Ca** depletion by EGTA treatment, as well as EF-
hand mutation by site-directed mutagenesis, significantly re-
duced IgE reactivity. These results coincided with the previous
studies that Ca**-binding motif of the EF-hand plays an im-
portant role in potentiating allergenicity. These results suggest
that the protein represents a new member of EF-hand type
allergen. The IgE-hyporeactive EF-hand mutant may be useful
for specific immunotherapy without anaphylactic side effect.

In conclusion, an apolipophorin-like protein (Der 14), an
EF-hand Ca®*-binding allergen (Mag50), and a gelsolin-like
allergen (Magl5) are additional important allergens in house
dust mite.
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