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1. Summary 2. Introduction 

The allergen composition of  a non-denatured ex- 
tract of the storage mite Lepidoglyphus destructor 
was studied by a combination of  hybridoma technol- 
ogy, sodium dodecTlsulphate polyacrylamide gel 
electrophoresis (SDS-PAGE) and a sandwich radio- 
allergosorbent test (four-step RAST). 

Using hybridoma technology, monoclonal anti- 
bodies (mAbs) were generated against the non dena- 
tured extract of the L. destructor. After screening by 
ELISA, mAb 42B6 was selected for further studies. 
This mAb specifically recognized an antigen of  L. 
destructor of  39 kDa in SDS-PAGE. 

By a sandwich RAST, sera from 8 patients with 
kno~ n allergy to L. destructor were compared with 
control sera from 8 allergic patients. The results 
sho~ed the presence of  specific lgE against the 39- 
kDa protein in the sera of  the test group, but not in 
the control group. There was also a good correlation 
observed between these data and the results obtained 
with the classical RAST. 

These results indicate that the newly identified an- 
tigen of  39 kDa is a major allergen of  the storage 
mite Lepidogl.vphus destructor. 

The presence of several species of  storage mites in 
farming environments has been well documented. 
Sites of predilection are storage barns, where mites 
are found in hay and buildings containing straw and 
grain dust [1-7]. Some species are also found in 
house dust [8-9] .  Several studies have reported the 
importance of the storage mites as a cause of  allergic 
disorders [6, 10- 14]. Hosteler, there are only a few 
publications dealing with the identification of the 
responsible allergens [15, 16]. 

In a previous stud.~; the allergen composition of 
the mite, L. destructor was identified by immuno- 
blot analysis [171. In the present study we identified 
a new allergen of the L. destructor that cannot be de- 
tected in Western blot. The antigenicity of  the pro- 
tein seems to be very sensitive to denaturing condi- 
tions where it loses its binding capacity to specific 
patient sera [17] and the mAb 42B6 produced against 
it. 

3. Materials and Methods 

3. I. Materials 
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Lepidoglyphus destructor extracts were prepared 
from ra~ material obtained from Allergon AB (,~.n- 
gelholm, S~,eden). Extraction was performed in 
0.15 M NaCI as 1/10 (w, v), for 18 h at room temper- 
ature. The extracts were then centrifuged at 6600 x g 
for 10 min, filtered through a 0.8-~m Millex-HA 
filter (Millipore, Bedford, U.S.A.), desalted on a 
PDI0 Sephadex column (Pharmacia, Uppsala, 
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Sweden) and lyophilized. All extracts ~ere stored at 
- 2 0 ' : C  until used. 

Sodium ~-'Siodide was obtained from Amersham 
(Amersham, Bucks, U.K.). Monoc[onal antibodies 
were purified from the hybridoma supernatants us- 
ing protein G-Sepharose (Pharmacia). All other 
chemicals and reagents used were of  analytical 
grade. 

3.2. Production and screening o f  m,4bs 

Monoclonal antibodies against the L. destr,wtor 
extract were produced using a standard hybridoma 
technique [18, 19]. The myeloma cell fine Sp2 0 was 
used as cell fusion partner. After selecting the cul- 
tures for two weeks under HAT medium (6 mM 
Hypoxantine, 50 mM aminopterin and 2 mM 
thymidine), h}bridoma supernatants ~ere screened 
for specific reactivity to the L. destructor extract us- 
ing a standard enzyme-linked immunosorbent  assay' 
(ELISA) [20]. Antibodies reacting against L. de- 
structorextract ~ere selected, and the isotypes of  the 
mAbs were determined by ELISA IICN Biomedical 
Incorporated, IL, U.S.A.I. 

3.3. Radiolabelling o f  L. destructor proteins 

I m g  of L. destructor extract was iodinated with 
I mCi of sodium ~-'-~iodide, using the commercial 
solid phase radioiodination reagent 1,3,4,6- 
tetrachloro-3c~,6a.-diphenyl glycouril (Iodo-Genl 
(Pierce Chemical Company, Rockford, IL, U.S.A.) 
according to the manufacturer 's  instructions. 

3.4. bnmunoprecipitation attd sodium dodeo' l  
sulphate-pol.vacr.vlamide gel electrophoresis 
(SDS-P.4GE) 

The anti-L, destructor (42B6) and immtmo- 
precipitation-control monoclona[ antibody (IB3, 
a monoclonal antibody against human p56 Ick [21] 
were each incubated with 100 ul of  protein G- 
Sepharose equilibrated in PBS. After I h the 
antibody-bound protein G-Sepharose beads were 
x~ashed 3 times ~ith PBS. Samples x~ere then in- 
cubated for I h under continuous mixing ~ith 
10x 106 cpm of preabsorbed radiolabeled L. de- 
structor extract. The immunocomplex-bound pro- 
tein G-Sepharose beads ~ere washed 6 times with 
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PBS, and then 60 ~LI of  sample buffer x~as added. Af- 
ter boiling the samples for 3 rain, the protein- 
containing sample buffers ~ere anal} zed using 10% 
SDS-PAGE. Pre-stained BioRad (BioRad, Rich- 
mond, CA, U.S.A.) molecular weight markers ~ere 
used as SDS-PAGE standards. Gels were dried anti 
autoradiographed on Amersham film ~ith Agfa-60 
intensif}ing screens (Agt'a-Ge~aert. F.R.G.I at 
- 70~C .  

3.5. Radioallergosorbent test (RA S 1") 

T~o variants of the radioallergosorbent test were 
performed: ( l i the  classical radioa[lergosorbent test 
~a three-step RAST, Phadebas RAST, disc dTl), a~ 
pre~iousl} described [10, 22], and {2~ a sand~ich 
RAST, a four-step modified ~ersion of the classical 
RAST. The classical RAST was modified for meas- 
urement of  specific IgE antibodies in serum against 
the L. destructor proteins recognized by our 
monoclonal antibody 42B6. First, the monoclonal 
antibody 42B6 ~as coupled to cyanogen-bromide 
(CNBr)-activated paper discs [23]. After blocking 
the remaining active sites on the discs, the}' x~ere suc- 
cessively incubated with (I) L. destructor extract or 
other extracts (negative control); 12} sera from pa- 
tients either with or ~ithout (control) specific lgE 
antibodies to L. destructor: {3) ~-'S[-labeled 
immunosorbent-puri  fled anti-igE (Phadebas 
RAST, Pharmacia) of  mixed Do~ and D_, specificity 
[24]. 

4. Results 

We ha~e generated a batter} of  monoclonal anti- 
bodies against the non-denatured extract of  L. de- 
structor. The specificit} of  these antibodies ~as first 
,,creened by ELISA against the L. destructor extract 
and the positive ones were then also screened b~ ELi- 
SA against the culture medium used for growing the 
mite. The monoclonal antibod} that exhibited the 
best reaction with the L. deslrllctor extract but not 
the cuhure medium x~as selected for further studie~. 
The isot}pe of the mAb 42B6 was determined to be 
lgG~ using an ELISA technique. 

To define ,,~hich structure of L. destructor ~a~, 
recognized by the mAb anti-L, destructor {mAb 
42B6). the extract was radiolabeled follov, ed by im- 
munoprecipitation ~ith mAb42B6. Fig. I shows the 
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Fig. I. SDS-PAGE anal',sis of the immunoprecipitation of the 
~zSl-labeled non-denatured L. destructor e'~tract v, ith non- 
specific mAb I B3 (negative control) under non-reducing (lane A) 
and reducing (lane B) conditions, and mAb 42B6 lanti-L, destruc- 
tor) under non-reducing (lane CJ and reducing conditions dane 

D). Molecular ~etght standards are e,~pressed in kDa. 

immunoprecipitation pattern of  the mAb 42B6. This 
antibody immunoprecipitates a specific band ~.ith a 
relative molecular weight of  39000 under non- 
reducing conditions (lane C) as well as under 
reduced conditions (lane D). The immunoprecipita- 
tion controls with mAb IB3 [21] did not show any 
band (lanes A and B). The 39-kDa protein failed to 
react with mAb 42B6 using Western blot technique 
(data not shown). Interesting[)', sera from patients 
(1-  8) positive in Fig. 2 were also negative in Western 
blot [17]. 

To determine the importance of  the structure 
recognized by the mAb 42B6 in the atopic allergy 
caused by L. destructor, a sandwich RAST was es- 
tablished. In Fig. 2 sera from known L. destructor- 
allergic patients (sera 1 -8)  are compared with sera 
from 8 known non-L, destructor-allergic patients 
(sera 9-16) .  Sera 1 - 8  contained specific lgE anti- 
bodies against the structure recognized by the mAb 
42B6. There was a good correlation with data ob- 
tained using classical RAST. The same antibody- 
coated discs and sera were used, but without the 
presence of  L. destructor extract, as controls for the 
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Fig. 2. Graphic presentation of the cpm values obtained in: (1) 
a sand~,,ich four-step RAST v, ith L. destructor extract 1 - ) ;  (2) 
a sand,.,, icb RAST v~ ithout L. destructorextract I negatixe controD 
( ~ }: and (3) a classical RAST ( e ). Samples I - 8  are sera from 
patients knov, n to be allergic to L. destructor. Samples 9 - 16 are 
control sera from patients allergic to allergen~ other than L. de- 

slrttclor. Sample 17 is a control ',,.ithout ,,erum. 

four-step RAST. A control without serum was also 
included (sample 17). None of  the sera 9 -  16 showed 
any specific reactivity. 

5. Discussion 

Several studies haxe reported the importance of 
storage mites as a cause of allergic manifestations in 
people ~orking in or living close to an agricultural 
environment [6, I0, 12-14]. In contrast to house 
dust mites [25, 26], only t'e~ antigens and allergens 
of  the storage mites have been identified and charac- 
terized [15 - 17]. 

In a pre,,ious stud)', in the extract of  the storage 
mite L. destructor, the major allergen components 
of  16-  18 kDa were identified by immunoblot  anal>'- 
sis [17]. In the present study we identified a new 
major  allergen component  of  L. destructor appar- 
ently impossible to detect by Western blot technique. 
Its antigenicity seems to be affected by the manipu- 
lations preceeding the Western blot analysis. 

To study the antigen and allergen composition of 
L. destructor, mAbs against the non-denatured ex- 
tract of  the mite were produced. One of  these 
monoclonal antibodies, mAb 42B6, specifically 
recognized a structure with an apparent molecular 
weight of  39000, under both reduced and non- 
reduced conditions. 

To determine if the 39-kDa antigen is an allergen, 
we established a four-step sandwich RAST in which 
the antigenicity of  the molecule is not affected. By 
this technique we have found high titers of  specific 
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IgE antibodies against the 39-kDa antigen in sera 
from patients with known allergy to L. destructor. 
Since the exact concentration of antigen bound to 
the discs was not known, the cpm obtained from the 
four-step RAST cannot be used as absolute values 
to compare with the cpm obtained in the classical 
three-step RAST. However, it is clearly sho~ n in the 
four-step RAST that there exist speci fic lgE antibod- 
ies in L. destructor-allergic individuals against the 
39-kDa protein, as well as a good agreement with the 
data obtained by the classical RAST. 

In conclusion, by combination of  hybridoma 
technology, SDS-PAGE analysis and a sandwich 
RAST, we have identified a new major allergen of  an 
apparent molecular weight of  39000 from the non- 
denatured extract of  the storage mite, L. destructor. 
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