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Purification and IgE binding capacity of Der s 3, a major
allergen fromDermatophagoides siboney
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Summary

Background Sensitization to the house dust milermatophagoides sibondyas been
demonstrated in asthmatic patients. PreviouBlgrmatophagoides sibonayroup 1 and
group 2 allergens, named Der s 1 and Der s 2, respectively, have been purified.
Objectives The aim of this study was to purify and to study the IgE reactivity of a 30 kDa
component, suspected to correspond to group 3 allergens.

Methods The protein was purified by affinity chromatography using anti-Der f 3 mono-
clonal antibodies and semi-preparative SDS-PAGE. The IgE binding capacity of the
purified fractions was tested with sera from 106 mite- sensitive asthmatic patients using a
modified chemiluminiscent method.

Results Affinity chromatography resulted in fractions containing the 30 kDa component
which was further purified to homogeneity by SDS-PAGE. Seventy-three per cent of the
sera showed IgE reactivity to this protein, indicating that it is a major allergen. The protein
also reacted with anti Der f 3 polyclonal antibodies and had tryptic activity. There were
differences in the reactivity to Der s 3 according to the age of the patients.

Conclusion Based on the frequency of IgE reactions and the reactivity with antibodies
directed to Der f 3, it is proposed to name this 30 kDa allergen foraiboney Der s 3.
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protein of 30 kDa was found which reacted with more than
30% of 35 sera from atopic mite sensitive patients. This
Dermatophagoides sibondyas been commonly found in protein was proposed to correspond to group 3 allergens [4].
house dust of asthmatics in the Caribbean area [1,2]. The aim of this study was to purify the 30kDa allergen
Sensitization to this mite species has been demonstratdtbm D. siboneyand to study its IgE binding capacity
through skin-prick tests anid vitro IgE tests [3]. So far, at against a panel of sera from mite sensitive asthmatics.
least 13 components with IgE binding capacity frdn

siboneyhave been identified and two of them, i.e. Der s 1Materials and methods

and Der s 2, have been purified by affinity chromatography

using crossreacting mqnoclonal antibodies .to group 1 ang’urification of Der s 3

group 2Dermatophagoidesllergens, respectively, [4].

Allergens from group 3 have been isolated and characterFreeze-dried extract from whole mite culture [4] was
ized from D. farinae and D. pteronyssinusThey show reconstituted in phosphate buffered saline (PBS) pH 7.4
polymorphism with molecular weights ranging from 25 to and adsorbed to a Sepharose CNBr 4B affinity column
34kDa [5,7,8,20]. In a previous study &. siboney a  (Pharmacia, Sweden) coupled with 6D7 monoclonal anti-

body reacting to Der f 3 (kindly supplied by Martin D.
Correspondence: R. Fémdiz, Department of Paediatrics, Level 14, Chapman, Charlottesville, USA) according to the procedure
Linképing University Hospital, S-581 85 Liriking, Sweden. prescribed by the manufacturer. After adsorption, proteins
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were eluted by 50% ethylene glycol in 0.005M glycine results of IgE binding were analysed by non-parametric tests
pH 10.0. The fractions corresponding to the protein peak atising StatView software (Abacus, USA).
280 nm were pooled, desalted by gel filtration on a G-25
column (Pharmacia, Sweden) and vacuum dried (Spee
Vac, USA) overnight. The purity of the pooled fraction
was analysed by SDS-PAGE under non-reducing condition® sample of the purified preparation was reconstituted in
and the bands detected by silver staining. distilled water (0.3 mg protein/mL) and analysed against
Further purification of the 30 kDa band was achieved byN-benzoyl-DL-arginine-2-naphtylamide and N-glutaryl-
semi-preparative SDS-PAGE on 1mm 12.5% gel. Afterphenylalanine-2-naphtylamide substrates for trypsin- and
electrophoresis, a strip of 2mm width along the entire gelchymotrypsin-like activity, respectively (ApiZym, Bio
shown to correspond to 30kDa by the use of colouredMérieux, France).
molecular weight markers (BioRad, USA), was cut out.
This polyacrylamide strip was cut into 1 ninpieces and
extracted with 0.005M ammonium bicarbonate by an
homogenizer. After centrifugation to remove non-soluble
material, the supernatant was vacuum dried. The purity o
the preparation was checked by SDS-PAGE developed baffinity chromatography using 6D7 anti Der f 3 monoclonal
silver-staining and by western blotting [4] using a pool of antibodies showed a well defined peak eluted by ethylene
sera from sensitized patients [3], 6D7 MoAb and rabbit antiglycol. By Coomassie blue staining, the analysis by SDS-
Der f 3 (kindly supplied by Dr W.R. Thomas, Perth, PAGE of pooled fractions of different regions of the peak,
Australia). showed a relative pure protein band of 30 kDa, especially in
the fractions eluted at the tail. Silver staining, however,

Enzymatic activity

Results
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Patients and sera

Sera from 106 asthmatic patients, who showed positive
skin-prick tests and/oin vitro IgE tests to a panel of mite A B C
allergens, were collected and processed as previously |

described [3].

To check the IgE-binding frequency of the purified protein, a .
modification of an IgE chemiluminescent assay (MagicLite,
ALK, Denmark) was used. Dried protein was reconstituted
in PBS pH 7.4 at 0.3 mg protein/mL (BioRad Protein Assay,
using bovine serum albumin as standard) and applied to
discs of 5mm diameter (3d/disc) cut from 0.Zum nitro-
cellulose membranes (Pharmacia, Sweden). After drying at
room temperature, the discs were blocked in PBS containing
0.5% Tween-20 at 3T during 1 h and incubated overnight

in duplicate with each of 106 individual patient sera diluted
1:5 in PBS-Tween. Different types of controls were used:
purified Der s 3 and non-mite sensitized human sera (back-
ground controls), birch pollen extract and Swedish birch
sensitive human sera (positive control), and birch pollen
extract and Cuban mite sensitive human sera (negative
control). Next day the discs were washed with PBS-
Tween and incubated 30 min at room temperature with
100uL of anti-lgE chemiluminescent reagent (ALK, Den-

mark) per disc. The reactions were measured by MagicLitgjg 1. sps-PAGE of Der s 3 allergen. Lane A: affinity chromato-
Analyzer Il (Ciba Corning, Germany) and the results graphy fraction by monoclonal anti-Der f 3 antibody; Lane B:
expressed as a ratio of the sample value and backgrounglrified preparation after semi-preparative electrophoresis; Lane
control. Ratios higher than 2 were considered positive. The: molecular weight markers (94, 67, 43, 30, 20 and 14.4 kDa).

IgE binding capacity of the purified fraction !

!

——

1
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demonstrated different contaminants in the affinity purifiedDer s 3. However, no correlation was observed between the
materials. Further purification was achieved by isolating andntensity of IgE binding and the age of patients.
extracting the 30kDa band from semi-preparative SDS-
PAGE gels. When re-analysed by electrophoresis an%nzymatic activity
silver-stained, this preparation showed a high degree o
purity (Fig. 1). The purified Der s 3 showed tryptic-like but no chymo-
Western blotting of this preparations showed reactivitytryptic-like activity.
with a serum pool of mite-sensitive patients, as well as
reactivity with anti Der f 3 poly- and monoclonal antibodies . .
Discussion
(data not shown).
In a previous study db. siboneywe found a distinct band of
30 kDa. Thirty per cent of 35 patients showed IgE binding to
this band. We proposed that this protein was the group 3
As determined by chemiluminescent reactions on nitro-allergen of this species [4].
cellulose discs, Der s 3 reacted positively with 73% of the In this paper we describe the purification of an allergen
106 patient sera analysed (Fig.2). Among the positivesfrom D. siboney Due to the molar weight similar to that of
82% showed a binding ratio higher than 4, indicating a highDer f 3 and Der p 3, its binding to Der f 3 specific
degree of reactivity with Der s 3. The backgrounds found inmonoclonal and polyclonal antibodies, and to the degree
all the negative controls were very low, indicating no non-of IgE binding in a large panel of sera, it should be
specific binding of IgE to the solid phase. Birch pollen considered a major allergen from this mite. We propose to
allergen showed high IgE reactivity in a selected group ofname it Der s 3.
birch-sensitive patients used as positive controls. Allergens of group 3 fronDermatophagoidebave been
All the sera which reacted to Der s 3 in the previousisolated and studied iB. farinae[5,8] and inD. pteronys-
Western blotting experiments [4], also reacted with thesinus[6,7]. These allergens correspond to proteins of 21,
purified preparation used in this study. However, some oR8-30 and 32 kDa, which like Der s 3 posess tryptic activity
the previous negatives were actually found to give a positivg8—10]. Similar results have been reported Earoglyphus
reaction to the purified Der s 3. maynei[11].
There was a significant difference in the reactivity to Der According to the high degree of crossreactivity found
s 3 depending of the age of the patients. Two of 10 serdetweerD. siboneyandD. farinae[12] it was not surprising
(20%) from children less than 15 years old, 9/18 sera (50%)hat the use of monoclonal antibodies directed against Der
from individuals between 15 and 20 years old and 66/78 ser&3 reacted with a corresponding proteinbn siboneyand
(85%) from patients above 21 years of age, reacted witltould be used in the first step of purification. Ongoing
studies on the crossreactivity of individual allergens
betweenD. siboneyand other mite species by western

IgE binding

100 blotting inhibition have shown that this 30kDa band
is inhibited by low concentrations ob. farinae than
30 | o o A D. pteronyssinusor D. microceras extracts (data not
” %%So o N shown). Moreover, the allergenic similarity between Der
E © f 3 and the 30 kDa protein frof. siboneywas supported by
2 10 —%80 the recognition of this protein by polyclonal anti Der f 3.
% ) Thomaset al. [9] could not find any reactivity to ®.
- 5 pteronyssinugxtract in western blotting using a monoclo-
°®8‘9 nal antibody directed to Der f 3 but found a strong reactivity
21 smgy = when polyclonal antibodies against Der f 3 were used. This
@Jg& o A indicates that at least one epitope in Der f 3 is specific and
Looaxdo NN not shared with Der p 3. Similar monoclonal antibodies

specific for Der p 1 and 2 and Der f 1 and 2 form the basis for

Fig. 2. IgE binding to Der s 3 in mite sensitized individuals Iassays for determination of these allergens. The degree of

expressed as the ratio sample/backgroud, in the population studieg: | b he N inal D 3
The horizontal solid line represents the median value for Der s 3; omology between the N-terminal sequences of Der p

the dashed line represents the cut-off of the negatives. IgE bindingnd Der f 3 (78%) [7] is less than observed between Der p 2
to Der s 3 in non-sensitized individual§, to birch by birch- ~and Der f 2 (88%) [13] or between Der p 1 and Der f 1

sensitized individualsk, and to birch allergen by individuals not (81%) [14]. Moreover, a higher correlation in the concen-
sensitized to birch\, are shown. tration of IgE antibodies to Der p 1 and Der fd £ 0.95)
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and Der p 2 and Der f 2 (= 0.98) than between Der p 3 and and to Kerstin Hagersten and Lisbeth'Hgor their help in
Der f 3 (r = 0.4) has been found [15], suggesting a lower the laboratory.
degree of crossreactivity between the group 3 molecules
than between group 1 and 2 allergens. Complete sequenge
) ) . : eferences

analysis of Der 3 allergens, including Der s 3, will con-
tribute to a better understanding of the crossreactivities1l Cuervo N, Dushiek F, de la Cruz J, Abreu R. Losaos
between group 3 mite allergens. (Acarina: Pyroglyphidae, Cheyletidae, Saproglyphidae y Gly-

Beside Der p 3 and Der f 3 which posess tryptic activity, ~Ccyphagidae) de los polvos dostieos en Cuba. Rev Cub Med
at least two more proteins have been found in the 30kDa_ 17OP 1983; 35:83-103. .
region in extracts ofDermatophagoidesspecies, which Eernmdez-CaIdas_E, S.epulveda' A Montea!egre F. Identifica-
showed chymotrypsin and elastase activity, respectively tion of the domestic mite fauna in Puerto Rico. Allergy 1995;

. . . 50:72.
[16]. However, monoclonal antibodies to Der f 3 did ot 5 reggi; R, Casas R, Dreborg S. SensitizationDermato-

react to the protein with elastasel—llk(.a activity and only to @ ppaq0ides siboney, Blomia tropicatisd other domestic mites
limited extent to the chymotrypsin-like enzyme [17]. The  in asthmatic patients. Allergy 1996; 51:501-5.
fact that our preparation showed only trypsin-like activity 4 Ferfadiz R, Casas R, Dreborg S et al. Characterization of
and no chymotripsin-like activity confirms that it is a allergenic components from house dust mite Dermatopha-
Group 3 allergen. goides siboney. Purification of Der s 1 and Der s 2 allergens.
In a previous study of a small sample of patiemts=(35) Clin Exp Allergy 1995; 25:922-8.
we found that about 30% of them showed IgE reactivity > Heymann PW, Chapman MD, Aalberse RC, Fox JW, Platts-
against the 30kDa protein wheb. siboneyextract was Mills TAE. Antigenic and structural analysis of group Il
fractionated by SDS-PAGE and immunoblotted [4]. This ~ &lergens (Der f 1l and Der p Il) from house dust mites
. . . . . (Dermatophagoides spp.). J Allegy Clin Immunol 1989;
figure increased to 73% using the purified preparation as 83:1055-67
used in this paper, probably due to the lower co!’lcentratlon6 Stewart GA, Thompson PJ, Simpson RJ. Protease antigens
of Der s 3 when whole crude extract was frgct_mnated BY  from house dust mite. Lancet 1989: ii:154—5.
SDS-PAGE. There are some controversial findings on the7 stewart GA, Ward LD, Simpson RJ, Thompson PJ. The group
frequency of IgE reactivity to allergens of group 3. Hey-  |II allergen from the house dust mite Dermatophagoides
mannet al.found reactions in only 16% of their patients [5], pteronyssinus is a trypsin-like enzyme. Immunology 1992;
Yasuedeaet al.in 60% [15], Tovey and Baldo [18] and Ando 75:29-35.
et al.[8] in 70% and Thomas in 38% of children and 83% 8 Ando T, HommaR, Ino Y etal. Trypsin-like protease of mites:
of adults [9]. The reactivity to a 30kDa protein from purification and characterization of trypsin-like protease from
D. pteronyssinusvas found also to increase with the age mite faecal extract Dermatophagoides fa_rinae. Relationship
of children and adolescents [19]. Variation between popula- 2€tWeen trypsin-like protease amer il Clin Exp Allergy

tions used in different studies could be one of the explaina- 1993; 23:777-84.
. L pia 9 Thomas WR, Chua KY, Smith WA. Molecular polymorphisms
tion for the variability in the percentage of reactivity

. of house dust mite allergens. Exp Appl Acarol 1992;
observed to group 3 allergens. According to our results, 1g.153_g4.

only 20% patients less than 15 years old and 39% of patientop Thomas WR. Mite allergens groups I-VIl. A catalogue of
younger than 20 years old, reacted to Der s 3. It could be that enzymes. Clin Exp Allergy 1993; 23:350—3.

Der s 3 has lower immunogenicity or its concentration in thell Stewart GA, Bird CH, Krska KD, Colloff MJ, Thompson PJ. A
house dust or in the air is lower than that of other major comparative study of allergenic and potentially allergenic
allergens. Then, longer exposure periods might be neces- enzymes from Dermatophagoides pteronyssinus, D. farinae
sary for sensitization. The different methods used for IgE _ and Euroglyphus maynei. Exp Appl Acarol 1992; 16:165-80.
determination, the variation in concentration (up to 149-12 Ferfadiz R, Casas R, Dreborg S, Einarsson R, Fedea B.
fold) of Der 3 in different extracts [17], the degree of IgE Crossreactivity between Dermatophagoides siboney and other

e o - house dust mite allergens in sensitized asthmatic patients. Clin
affinity and the amount of specific IgE present in the Exp Allergy 1995: 25:929—34.

population studied [9,19] might also explain the differences, 5 Trudinger M, Chua KY, Thomas WR. cDNA encoding the

noted. major mite allergen Der f Il. Clin Exp Allergy 1991; 21:33-7.
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