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Abstract—A new immunoreactive clone whose sequence is not homologous to that of any of the
previously identified mite allergens was isolated by successive immunoscreening of a Derm-
atophagoides farinae cDNA library with rabbit antisera to an extract of the house dust mite and IgE
in pooled sera from patients allergic to mites. Rabbit antibodies specific for the recombinant protein
recognized a 177 kD protein in a mite body extract. This immunoreactive protein was located in the
circumferential tissues of esophagus, gut and the other internal organs in mites. The reaction of
human IgE to the purified natural antigen was inhibited competitively to 30% by the recombinant
antigen. In terms of the frequency and the intensity of response to specific IgE in sera from asthmatic
patients, the natural protein was similar to Der f 2. while the recombinant protein was slightly less
allergenic by these criteria. We conclude that the natural protein from the house dust mite, D. farinae,
is an important allergen. Copyright € 1996 Elsevier Science Ltd.

Key words: Dermatophagoides farinae, recombinant allergen, cross-reactivity, high-molecular-weight

allergen.

INTRODUCTION

Since house dust mites (Dermatophagoides sp.) were
reported as one of the major agents causing allergic dis-
eases such as bronchial asthma, perennial rhinitis and
atopic dermatitis (Voohorst er al., 1967), many efforts
have been made to identify allergens for humans from
two closely related mite species, D. farinae and D. pteron-
yssinus (Arlian, 1991; Platts-Mills ef al., 1992).

A large number of allergenic components has been
identified in extracts of mite culture, although the exact
numbers of reported components varies from 4 to 26 and
from 5 to 19 in mite bodies and feces, respectively (Arlian
et al., 1987a, 1987b). Among them, antigens in groups of
Der | (25 kD), Der 2 (14 kD). Der 3 (28/30 kD), Der 4
(60 kD), Der 5 (14 kD), Der 6 (25 kD) and Der 7 (22
28 kD) have been characterized as major or important
allergens (King er al., 1994). We have found and identified

§Author to whom correspondence should be addressed.

Abbreviations. Dfb, mite body extract from Dermatophagoides
Jfarinae; GST, glutathione S-transferase; IPTG, isopropyl-f-
D-thio-galactopyranoside; mag, cDNA coding for recom-
binant mite antigen; PBS, phosphate-buffered saline.
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new D. farinae antigens, such as Mag 1 (39 kD), Mag 29
(68 kD) and Mag 44 (37 kD) as the corresponding
allergens (Aki et al., 1994a, 1994b, 1994c, 1993) and
additional low-molecular-weight antigens which appear
to be asthma-inducible (Yamaguchi er /., 1994a, 1994b).
Mag 29 is nearly identical in sequence to heat shock
protein 70, while Mag 44 has been identified as tropo-
myosin. Recently, another antigen which is highly hom-
ologous to glutathione S-transferase was reported to be
a major mite allergen (O'Neil et al., 1994).

Most of the major or important allergens in mite body
and feces extracts are found in a molecular weight range
of 10-70 kD. In some cases, larger allergens (> 110 kD,
> 158 kD, 174 kD and 175 kD) could be detected by
immunoelectrophoresis and/or immunoblotting, but they
are not fully characterized (Stewart and Turner, 1980a;
Baldo et al., 1989; Wahl ¢z al., 1989; Colloff ez al., 1992).
We have found that high-molecular-weight antigens iso-
lated in our laboratory are mitogenic allergens (Shigeta
et al., 1995). However, much work remains to be done in
characterizing all potentially allergenic antigens.

In this paper, we report the molecular cloning of a
¢DNA encoding a new allergenic component named Mag
3 from a house dust mite D. farinae cDNA library. We
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found also that the polypeptide produced by the cDNA
clone shares antigenic determinants with natural high-
molecular-weight allergen that possesses the frequency
and capacity of IgE-binding comparable to the major
allergen, Der f 2.

MATERIALS AND METHODS
Antigens

Live mites, D. farinae, and the spent growth media
were supplied by Fumakilla Ltd (Hiroshima, Japan).
Mite body extract (Dfb) was prepared in the presence of
protease inhibitors [0.1 mM phenylmethylsulfonyl fluor-
ide, I mM monoiodoacetic acid, 5 mM 1,2-epoxy-3-(p-
nitrophenoxy)propane, and 5 mM EDTA] from a whole
spent growth medium as described previously (Yam-
aguchi et al., 1993). The major allergens, Der f 2, were
kindly provided by Dr H. Yasueda of the National Saga-
mihara Hospital (Kanagawa, Japan).

Human sera and rabbit antisera

Mite-allergic sera were collected from 23 asthmatic
patients who elicited a positive skin test (> 20 mm in
mean diameter of erythema) to mite and house dust
extracts (Torii & Co., Ltd, Tokyo, Japan). Four sera
from healthy volunteers who provoked a negative skin
reaction (< 9 mm) to both extracts were used as controls.

Rabbit anti-Dfb sera were used as prepared in our
laboratory (Aki et al., 1994c). Antisera were prepared by
immunizing rabbits intramuscularly four times every 2
weeks with 100 pg of a recombinant antigen in Freund’s
complete adjuvant. Rabbit anti-Der /1 and anti-Der f 2
sera were kindly provided by Dr H. Yasueda.

Construction and screening of D. farinae ¢cDNA library

A c¢DNA clone coding for a new mite allergen was
isolated according to the methods previously described
(Aki et al., 1994a). Briefly, poly(A)-mRNA was isolated
from live mites with a Fast Track mRNA isolation kit
(Invitrogen Co., San Diego, CA, U.S.A)) after guan-
idinium isothiocyanate extraction. A mite cDNA library
was constructed in Agtll (Stratagene, La Jolla, CA,
U.S.A) by using a ¢cDNA synthesis kit (Pharmacia
Biotech, Uppsala, Sweden) and an in vitro packaging kit
(Stratagene). After E. coli Y1090 was infected with the
recombinant phages, positive lysates were immuno-
screened with rabbit anti-Dfb serum.

Expression and purification of recombinant mite allergen

The cDNA encoding immunoreactive protein (Mag 3)
was ligated to a plasmid pGEX-2T (Pharmacia Biotech).
The resultant plasmid was transformed into E. coli
JM109. The transformant was grown at 37°C in 2 | of
2xYT medium to ODy,, unit of 0.6. After IPTG induction
for 3 hr, a fusion protein (GST-Mag 3) was recovered as
inclusion bodies in cells thoroughly sonicated in 50 mM
Tris—HCI pH 7.6 containing 5 mM EDTA, 0.1% 2-mer-
captoethanol and 1% Triton X-100. The inclusion bodies
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dissolved in sample buffer were applied onto a gel in an
apparatus (model NA-1800, Nippon Eido Co., Tokyo,
Japan) for preparative disk gel electrophoresis according
to the manufacturer’s directions. The target fusion pro-
tein isolated by the electrophoresis was cleaved with
human thrombin (Sigma, St Louis, MO, U.S.A\) in 50
mM Tris HCI, pH 8.0 (Smith and Johnson, 1988; Fran-
gioni and Neel, 1993). Recombinant Mag 3 was purified
from the digest by the electrophoresis. Finally, the pur-
ified recombinant Mag 3 was lyophilized after dialysis
and stored at —§0°C.

Isolation of natural antigen that shares antigenic deter-
minants with the clone protein

Rabbit anti-recombinant Mag 3 serum (30 ml) diluted
10-fold with 20 mM phosphate-buffered saline (PBS) con-
taining 0.5% Triton X-100 (PBST) was applied onto an
immobilized recombinant Mag 3 column prepared using
CNBr-activated Sepharose CL-4B (Pharmacia Biotech)
and circulated overnight at 4'C. The affinity column was
sufficiently washed with PBS, followed by elution of spec-
ific anti-recombinant Mag 3 antibody with 0.2 M glycine—
HC! (pH 2.25) containing 150 mM NaCl. The eluates
were neutralized immediately with 1 M Tris—HCI buffer
(pH 8.0) and stored at —80"C until use. Two hundred
milligrams of Dfb dissolved in PBST containing protease
inhibitors was applied onto an immobilized specific anti-
recombinant Mag 3 antibody Sepharose CL-4B. The
natural antigen was recovered by the same procedures
and preserved in PBS supplemented with 50% glycerol.

SDS-PAGE and immunoblotting

The SDS-PAGE was performed according to the
method of Laemmli (Laemmli, 1970). The separated pro-
teins were electrotransferred from the gel to an Immo-
bilon-P membrane (Millipore Corporation, Bedford,
MA, U.S.A)) using a semi-dry blotting apparatus and
visualized by immunostaining (Tovey and Baldo, 1987c).

The levels of specific IgE antibody in mite-allergic sera

The levels of IgE antibody specific for recombinant
Mag 3, natural antigen, Dfb and Der 2 were estimated
by ELISA (Aki ef al., 1994b). In brief, an ELISA plate
(Falcon 3912, Becton Dickinson & Co., Oxnard, CA,
U.S.A.) was coated with recombinant Mag 3 (0.5 ug),
natural antigen (1.8 ug), Der £2 (0.2 pg) and Dfb (10 pug),
followed by blocking with 3% dextran in PBST. Bound
IgE antibody was detected by means of sequential incu-
bation with affinity-purified biotin-conjugated goat anti-
human IgE (Kirkegaard & Perry Laboratories Inc., Gai-
thersburg, MD, U.S.A.), affinity-purified peroxidase-
conjugated streptavidin (Tago Inc., Burlingame, CA,
U.S.A.) and 10 mM citrate buffer pH 4.2 containing 2,2’-
azinobis(3-ethylbenzo-thiazoline-6-sulfate) and H,0..
Absorbance at 415 nm was measured. Simultaneously,
an ELISA plate was coated with sheep anti-human IgE
(Cappel, West Chester, PA, U.S.A.). After blocking, a
series of diluted human IgE (Yamasa Shoyu Co., Ltd,
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Chiba, Japan) was incubated. The bound IgE antibody
was estimated by the above-mentioned procedures. The
unit of specific IgE antibody in mite-allergic sera is
defined as the concentration of IgE (ng/ml) required to
produce the same ELISA value on standard curve for the
binding of IgE by anti-human IgE.

ELISA inhibition

An ELISA plate was coated with natural antigen. After
blocking with 3% dextran in PBST, mite-allergic sera or
rabbit anti-Mag 3 sera were preincubated for 30 min at
37°C with serial dilutions of Mag 3, natural antigen, or
cedar pollen extract. The treated sera were incubated in
the blocked wells. The bound antibody was detected by
the same procedures as above.

Nucleotide and amino acid sequencing

Nucleotide sequencing by the dideoxynucleotide chain
termination method (Sanger er al., 1977) was performed
using an AutoRead Sequencing kit and A.L.F. DNA
sequencer (Pharmacia Biotech). Amino acid sequence
was determined by the automated Edman degradation
method on a Protein Sequencer (model 473A, Applied
Biosystems Japan Inc., Tokyo, Japan).

Immunohistochemical staining

Live mites were fixed overnight at 4°C in 37.5 mM
phosphate buffer pH 6.2 containing 10 mM NalQ,, 75
mM lysine and 2% paraformaldehyde. The fixed mites
were dehydrated sequentially and dealcoholized with
increasing concentrations of ethanol and xylene, respec-
tively, followed by embedding in paraffin. Thin sections
(4 ) were adhered on silanized object glasses. After depa-
raffinization, internal peroxidase was inactivated by incu-
bation with 3% H,O, in methanol. The sections were
overlaid with purified rabbit anti-Mag 3 antibody after
blocking with PBST containing 10% goat normal serum
(Dako A/S, Glostrup, Denmark). Peroxidase-conjugated
goat anti-rabbit immunoglobulin (Cappel) and 3.3'-
diaminobenzidine were used for the specific antibody
binding in mite tissues. The preparations were observed
with hand-stand type light microscope (IMT-2, Olympus
Optical Co., Ltd, Tokyo, Japan) (Brody et al., 1972;
Tongu et al., 1986).

RESULTS
Cloning and nucleotide sequencing of mite antigen cDN A

An immunoreactive clone was isolated from a D. far-
inae cDNA library by sequential screening with rabbit
anti-Dfb serum and pooled IgE sera from patients allergic
to mites. The nucleotide sequence of the clone, mag 3, was
determined and the corresponding amino acid sequence
(Mag 3) was deduced (Fig. 1). The cDNA, consisting of
1049 bp, codes for 349 amino acids corresponding to a
molecular weight of 40,545. Neither an initiation codon
nor a termination codon was, however, evident in the
sequence. Furthermore, no homology between this
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sequence or the derived amino acid sequence and other
DNA sequences or proteins, respectively, was found by
searching the sequence with those present in EMBL/Gen-
Bank/DDBJ.

Expression and purification of the cloned protein

A fusion protein (GST-Mag 3) recovered as inclusion
bodies after sonication of IPTG-induced transformant
cells could not be dissolved under the mild condition
tested. After solubilization with SDS, preparative disk
gel electrophoresis was carried out to purify the fusion
protein. The recombinant protein (Mag 3) was purified
from a thrombin digest of the fusion protein by the same
electrophoresis method. The yield of the recombinant
Mag 3 was 8.5 mg from 2 | of the culture. The mobility
of the GST-Mag 3 product on an SDS-PAGE cor-
responds to a molecular weight of 66 kD {Fig. 2(A), lane
2], while the purified recombinant Mag 3 migrated as a
single band at a position corresponding to 42 kD (lane 4),
slightly greater than the 40 kD predicted by the sequence.

Isolation of natural antigen that shares antigenic deter-
minant with recombinant Mag 3

Two hundred micrograms of natural antigen that
cross-reacted with recombinant Mag 3 was eluted from
an immobilized anti-recombinant Mag 3 antibody col-
umn loaded with Dfb (200 mg). The purified natural
antigen migrated on a SDS-polyacrylamide gel under
reducing or non-reducing condition as an almost single
band possessing a mobility corresponding to a molecular
weight of 177 kD [Fig. 2(B), lanes 3 and 5], four times
larger than the recombinant Mag 3. However, the pur-
ified antigen preparation contained minor immuno-
reactive bands in addition to a major 177 kD protein
termed natural Mag 3 on a Western blot [Fig. 2(C),
lane 2]. Specificity of these immunoreactive bands was
confirmed by our finding that the binding activity of anti-
recombinant Mag 3 to these components was inhibited
completely by the purified recombinant Mag 3 (data not
shown). This result indicated that these immunoreactive
proteins share common epitopes with recombinant Mag
3.

Internal localization of natural antigen in D. farinae by
histochemical staining

Although contraction of the section was observed in
the cuticular layer of mites, the internal organization was
well preserved. Anti-recombinant Mag 3 antibody bound
to the circumferential tissues of esophagus, gut and the
other internal organs [Fig. 3(A)], while normal rabbit
serum did not [Fig. 3(B)]. This result demonstrates
directly that natural antigen is mite-component.

The levels of IgE specific for recombinant Mag 3 and
natural Mag 3 in mite-allergic sera

The levels of IgE specific for recombinant Mag 3 and
natural Mag 3 in mite-allergic sera (23 cases) and healthy
sera (four cases) were measured on ELISA in comparison
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Fig. 1. Nucleotide sequence of may 3. The deduced amino acid sequence and numbers are shown in

middle and upper rows. respectively. The nucleotide sequence data reported in this paper will appear

in the DDBJ, EMBL and GenBank Nucleotide Sequence Databases with the following accession
number D17686.

with those to Dfb and Der /2 (Table 1). The IgE specific
for these antigens in mite-allergic sera varied largely with
the difference in individual sera. When more than cut-off
values were regarded as significant responses, IgE from
nine out of 23 patients (39%) bound to recombinant Mag
3, while IgE from 16 patients (70%) bound to natural
Mag 3. These percentages were compatible with the pro-
portion of these patients (13 out of 23; 57%) whose sera
contained IgE specific for Der f2. Moreover, the mean
titer of IgE specific for natural Mag 3 was equal to or
higher than the level of IgE directed to Der f2.

The capacity of specific IgE binding to recombinant
Mag 3 in sera from patients allergic to mites was com-

pared with that binding to natural Mag 3 (Fig. 4). Sig-
nificant correlation was observed and the correlation
coefficient was calculated to be 0.64. All dots from the
patients who responded significantly to both antigens
were located over the thick broken line.

Cross-reactivity of recombinant Mag 3 with natural May

3

Cross-reactivity of recombinant Mag 3 with natural
Mag 3 was examined by ELISA inhibition for human
pooled sera from subjects positive to both recombinant
Mag 3 and natural Mag 3. and for rabbit anti-recom-
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binant Mag 3 serum (Fig. 5). The reaction of the human
sera to natural Mag 3 was inhibited completely by the
natural Mag 3, while recombinant Mag 3 suppressed the
reaction to only 30%. This result suggests that natural
Mag 3 should possess additional epitopes besides those
of recombinant Mag 3. The reaction of rabbit anti-recom-
binant Mag 3 to natural Mag 3 was inhibited completely
by both antigens.
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Fig. 2. Purification of recombinant and natural antigens. (A)
Proteins denatured in the presence of 2-mercaptoethanol were
separated on a 12.5% polyacrylamide gel and visualized by
staining with Coomassie brilliant blue. Low molecular stan-
dards are at left. Lane 1: total cell lysate of E. cofi IM109
transformant (equivalent to 100 pl of the culture); lane 2: puri-
fied GST-Mag 3 (2 ug); lane 3: thrombin digest of GST-Mag 3
(2 ug); lane 4: purified recombinant Mag 3 (2 ug). (B) Protein
denatured in the absence (lanes 2 and 3) or presence (lanes 4
and 5) of 2-mercaptoethanol were separated on a 7.5% gel.
followed by Coomassie staining. High molecular weight mar-
kers are at left (lane 1). Lanes 2 and 4: Dfb (100 ug); lanes 3
and 5: purified natural Mag 3 (4 ug). (C) Proteins were separated
under reducing condition on a 7.5% gel, followed by immuno-
blotting. The membranes were probed with anti-recombinant
Mag 3. Dfb (100 pg), natural Mag 3 (2 ug), recombinant Mag
3 (0.1 ug) and GST (2 pg) were loaded in lanes 1, 2, 3 and 4,
respectively.

DISCUSSION

A cDNA clone, mag 3, was a representative gene of a
group among nine discrete groups, into which immuno-
reactive clones were classified according to DNA cross-
hybridization (Aki er al., 1995). Although mag 3 codes
for only a part of a certain protein, the gene expression
product, recombinant Mag 3, had remarkable mitogenic
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Stained tissues

Fig. 3. Immunohistochemical staining of D. farinae. Symbols: Es, esophagus: AMg, anterior midgut;
PMg, posterior midgut; Cs, cuticular layer of mite body surface.

activity on human and murine B cells (Fujii ez al., 1995).
To elucidate the structure and function of natural
protein, we carried out a homology search for mag 3
and its deduced amino acid sequence, but no significant
similarity to any other genes and proteins was found.
Using an immobilized anti-recombinant Mag 3 column,
we isolated a natural 177 kD protein which co-purified
with some minor protein components. These minor com-

ponents appear to be degraded products of the major
protein as they were not present in some other prep-
arations of live mites, and their levels generally increased
when mite extracts were preserved in the absence of pro-
tease inhibitors (data not shown).

The staining of the natural Mag 3 with periodate—
Schiff’s reagent and Sudan black B was under the limit
of detection when 50 ug of the protein was used (data not
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Table 1. The levels of IgE specific for respective antigens in sera
from patients allergic to mites and sera from healthy donors

IgE antibody, units

Case Dfb rMag 3¢ nMag 3 Derf2
1 14.97 5.71 10.07 < 0.02
2 14.10 8.26 8.42 < 0.02
3 12.11 5.32 7.00 < 0.02
4 9.59 2.60 3.32 11.20
5 942 1.05 2.91 0.13
6 9.02 2.13 4.31 < 0.02
7 8.85 1.56 2.22 1.74
8 8.49 < 0.02 5.66 17.49
9 7.75 3.30 6.93 9.61

10 5.50 3.90 9.66 14.58
11 5.25 1.61 1.07 6.54
12 4.90 1.06 1.50 3.27
13 4.48 1.38 5.88 6.06
14 3.16 < 0.02 0.02 0.70
15 3.12 0.28 < 0.02 7.58
16 2.84 0.53 8.09 2.45
17 2.77 4.02 5.78 491
18 2.42 1.50 3.36 3.94
19 2.24 1.06 0.35 0.86
20 0.92 1.61 1.32 0.67
21 0.89 1.83 7.23 0.83
22 0.87 2.23 5.58 < 0.02
23 < 0.02 1.40 3.04 1.49
24 < 0.02 < 0.02 < 0.02 < 0.02
25 < 0.02 < 0.02 < 0.02 < 0.02
2 < 0.02 < 0.02 < 0.02 < 0.02
27 < 0.02 < 0.02 < 0.02 < 0.02
MS 5.74 2.23 4.50 4.07
CcO 1.95 2.12 2.23 1.38
N 19 9 16 13

“Symbols: rMag 3, recombinant Mag 3; nMag 3, natural Mag
3; MS, mean of the IgE levels; CO, cut-off value; N, numbers
of patients having a significant IgE titer. Cut-off values were
determined by adding the mean + 3 SD of the differences
between the measured value and the average one in individual
serum to the mean IgE level (~0 unit) of healthy donors.
Cases 1-23 and 24-27 were sera from mite-allergic patients
and healthy volunteers (controls), respectively.

shown). Thus, the natural Mag 3 is not the 174 kD anti-
gen reported previously (Stewart and Turner, 1980a) or
the 150--155 kD allergens which have been found in our
laboratory (Shigeta et al., 1995), because of their high
saccharide contents. Similarly, the Dpt 4, which has been
described as a lipoprotein of 244 kD or 274 kD (Stewart
and Turner, 1980a, 1980b; Stewart ez al., 1983), is not
identical to the natural Mag 3 in terms of its molecular
weight and lipid content. The natural Mag 3 also is not
the 170 kD antigen reported previously (Abe and Ishii,
1982) because that protein was composed of several sub-
units. Natural Mag 3 (10 ug) and recombinant Mag 3
(10 pg) did not react with anti-Der f 1 and anti-Der f 2
on immunoblots (data not shown). Furthermore, aller-
genicity of natural Mag 3 and recombinant Mag 3 was
demonstrated by in vive skin tests andj/or histamine
release assay (data not shown). These results suggested
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Fig. 4. Correlation between specific IgE levels to recombinant
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Fig. 5. Competitive inhibition of human IgE-binding (A) and
rabbit anti-recombinant Mag 3-binding (B) to natural Mag 3
with recombinant Mag 3. Each well was coated with natural
Mag 3 (10 pmol). Before dispensing human pooled sera (A) or
rabbit anti-recombinant Mag 3 sera (B) to the antigen-coated
wells, the corresponding sera were incubated with a series of
properly diluted natural Mag 3 (@), recombinant Mag 3 (O),
and cedar pollen extract () solutions at initial concentrations
of 500 pmol, 500 pmol and 50 ug/ml, respectively. Inhibitory
potencies of the recombinant Mag 3 were measured at 415 nm
according to the standard ELISA method.
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that natural Mag 3 is a new species of high-molecular-
weight allergen.

Some mite allergens have been shown to be digestive
enzymes. Allergensin groups 1 and 4 are cysteine protease
and a-amylase, respectively, and allergens in groups 3 and
6 correspond to trypsin-like serine and chymotrypsin-
like serine proteases, respectively. As might be predicted,
these allergens are found both in extracts of mite bodies
and feces (Chua ez «l., 1988; Simpson et al., 1989; Lake
et al., 1991a, 1991b; Stewart er al., 1992; Yasueda er al.,
1986; Smith et al., 1994). Der p 1 has been localized to
both the gut and fecal pellet by microscopic observation
(Thomas er al,, 1991). Our preliminary experiments
showed that natural Mag 3 was included in the mite
body extract but not in the mite feces extract using anti-
recombinant Mag 3 as 4 probe. When mites were exam-
ined directly by histochemical methodologies (Fig. 4),
Mag 3 did not co-localize with those digestive enzymes
but was found in the circumferential tissue, presumably
interstitial tissue, of the esophagus, gut and the other
internal organs in mites.

Major allergens have been defined so far in terms of
both the frequency of the response by allergic subjects
and proportion of total IgE directed against these aller-
gens. However, the values obtained for the frequency
of response and capacity of IgE-binding were largely
dependent upon the selection of a group of patients
(Tovey and Baldo, 1985, 1987a; Tovey ef al., 1987b.c;
Baldo ef al., 1989; Wahl er al,, 1989; Nakanishi and
Shimokata, 1990; Colloff er al., 1992), especially in the
case of random selection of bronchial asthmatic patients
positive to skin test to mites (Aki et al., 1994a, 1994c,
1995). We consider that these values of the interest aller-
gens should be represented as relative values to the major
allergen. The binding frequency and capacity of human
IgE specific for natural Mag 3 were comparable to those
to Der f 2. Consequently, we conclude that natural Mag
3 should be considered as an important allergen.

Specific [gE in pooled sera of patients sensitive to mites,
which reacted with both recombinant Mag 3 and natural
Mag 3, responded strongly to natural Mag 3 rather than
recombinant Mag 3. The recombinant Mag 3 suppressed
binding of human IgE specific for natural Mag 3 to only
30%. These results suggest that other epitopes should
reside in natural Mag 3 molecules. On the other hand,
recombinant Mag 3 inhibited the reaction of rabbit anti-
recombinant Mag 3 to natural Mag 3 at 50 pmol. Up to
now, we have no evidence sufficient to determine whether
this phenomenon is due to steric hindrance of a shared
epitope in the natural Mag 3 molecule or to a difference
in avidity between analogous epitopes shared by natural
Mag 3 and recombinant Mag 3.

The CNBr degradation of the natural Mag 3 resulted
in two discrete fragments (30 and 45 kD). Ten amino
acid sequences at the N-terminal of both fragments were
identified, but these sequences were not found in the
deduced amino acid sequence of cloned mag 3. We are
presently investigating these questions.
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