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Purification and Characterization of a Major Allergen
from the House Dust Mite Dermatophagoides farinae
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A major allergen from an extract of the house dust mite, Dermalophagoides Jarinae, was
shown to be extretnely heterogenic with respect to charge. A slightly basic component of
this allergen with a pi of 8. was purified by isoelectric focusing m two steps. The purified
component, denoted antigen 19/20 Ila, seemed to be representative for the allergenic
acti\'ity of the major allergen. The amino acid analysis suggested that antigen 19/20 Ila
had a molecular weight of 9400 and contained one residue of galactosamine. SDS
polyacrylamide gei electrophoresis did intricate a somewhat higher molecular weight of
14,500. Antibodies against the purified component cross-reacted with a crude extract of
the mite Dermaiophagetdfs pter&nyssinus.
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The pyroglyphid mites in house dust are identi-
fied as the main source of house dust allergens
and are responsible for allergic asthma and rhi-
nitis in many patients (23, 27, 32).

Allergen extracts find wide application in the
diagnosis and immunotherapy of immediate
allergy. It is therefore essential that the extracts
are well characterized and contain sufficient
amounts of the allergens which are relevant for
the patients in question.

Many different allergens have been obtained in
a highly purified form. These allergens have been
used as standards for the allergen content of ex-
tracts and have also been widely used in research.

Allergenic fractions from the house dust mite
Dermatophagoides Jarinae have been isolated and
characterized (18, 19, 24, 29). One of the
allergens has been purified to homogeneity (10).

The allergens of a crude D. farinae extract
have been identified by means of crossed radio-
immunoelectrophoresis (CRIE) using individu-
al patient sera (9). Specific IgE was frequently
found to three of the mite antigens. Con-

sequently, these antigens were classified as
major allergens. One of the major allergens
formed a complex immunoprecipitate giving the
impression of antigenic heterogenicity. This
antigen was denoted antigen 19/20. Specific IgE
to antigen 19/20 was demonstrated in 22 of 25
mite allergic patient sera, a frequency which
was exceeded by only one other antigen.

The aims of the present work were to purify
and characterize antigen 19/20. The purifica-
tion was performed with a partially purified and
commercially available allergen preparation,
Spectrzilgen Mite D. jarinae. This preparation is
described in a previous paper (9).

The purified allergen was studied by means
of CRIE and radio allergo sorbent test (RAST)-
based techniques and the in vivo activity con-
firmed by skin prick tests (SPT).

MATERIAL AND METHODS

D. jarinae and Dermatophagoides pteronyssinus ex-

tracts were provided by Nycomed A/S, Nor-
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way. D. Jarinae crude extract and the purified
preparation denoted Spectralgen Mite D.
Jarinae, were prepared as described previously
(9). The crude extract from D. pteronyssinus was
prepared essentially as the D. Jarincm crude
extract.

Rabbit antisera against the crude mite extract
of D. Jarinne was prepared as described pre-
viously (9). Rabbit antisera against purified
allergen was prepared essentially as described
by Harboe & Ingild (14), Two rahbits were
immunized and boosted monthly with 30 ng of
purified allergen. The rabbits were bled every 4
weeks, starting 2 weeks after the fourth injec-
tion.

Patient serum A. U, was kindly provided by
Dr. Jacob Havnen, Rogaland Central Hospital,
Norway.

Crossed immunoelectrophoresis

CIE was performed on glass slides ( 5 x 7 cm)
essentially as described by Weeke (34) using a
1 % agarose gel (Litex, Glostrup, Denmark)
containing a buffer of 0.073 M Tris, 0.024 M
barbital, 0.006 M Ca-lactate and 0.003 M
sodium-azide (pH 8.6, 20°C). The first and
second dimension electrophoreses were run at
12°C at 10 V/cm for 35 min, and at I8°C at 2
V/cm for 20 h respectively. The slides were
pressed, washed, dried and stained with Coo-
massie Brilliant Blue. Heating of the slides to be
used in CRIE was avoided. Such slides were
stored dry at 5°C and not stained until after
completion of the autoradiography.

Crossed radioimmunoelectrophoresis

CRIE was performed essentially as described by
L0wenstein et al. (21). The CIE preparations
were incubated overnight with 0.4 ml patient
serum in incubation buffer I: 0.0025 M sodium
phosphate buffer pH 7.4, 0.2% (w/v) tween 20,
0.9% NaCl to a final volume of 7 ml. After
washing four times with incubation buffer I, the
slides were incubated overnight at 20°C with "*I-
anti-IgE (Phadebas RAST isotope) solution,
approximately 250,000 cpm in 7 ml of incubation
buffer II: 0.05 M sodium phosphate buffer pH

7.4, 0.15 M NaCl, 0.3% HSA, 0.05% sodium-
azide, 0.5 % tween 20. After washing four times
with incubation buffer I, and once with distilled
water, the slides were dried and laid face down on
X-Omat X-ray films (Kodak) for autoradiogra-
phy. Exposure times varied from 1-6 weeks. The
same procedure was also employed for the slide
obtained by isoelectric focusing in the first
dimension gel followed by immunoeiectro-
phoresis in the second dimension (see below).

Isoelectnc focusing

in polyacrylamide gel followed

by immunoelectrophoresis

IEF was performed with preformed Ampholine-
PAG-plates (pH 3.5-9.5) as described by the
producer (LKB, Bromma, Sweden). Ribonu-
clease A, haemoglobin and ovalbumin were used
as reference proteins. To follow the focusing,
bromphenol blue was added to the reference pro-
teins. After focusing, the PAC-plate was laid face
down on an agarose gel with antibody-containing
gels on both sides. The antigens were then trans-
ferred to the antibody-containing gels by over-
night electrophoresis at 2 V/cm 18°C. Auto-
radiography of the slide was performed as
described above.

Tandem crossed immunoelectrophoresis

Tandem CIE was performed as described by
Kr0ll (17). Antigens were applied in two wells 1
cm apart for the first dimension electrophoresis.
The experimental conditions were as described
for CIE, except that 1st dimension electro-
phoresis was reduced to 25 min.

Double immunodijfusion

The technique of Ouchterlony was followed (25).
The experiment was performed on a glass slide (5
X 7 cm) using a 1.5 mm layer of 1 % agarose gel
as in CIE. Six peripheral wells were cut around a
central well so that the distance between each well
was 12 mm. The diffusion took place overnight in
a humid chamber at room temperature and in
horizontal position. The slide was pressed, wash-
ed, dried and stained as in CIE.



410 A. HOLCK ET AL.

RAST inhibition

Twenty |il serum and 30 nl allergen extract (1.75
g/l protein) were incubated overnight in individ-
ual test tubes before addition of allergosorbent.
The allergosorbent was Spectralgen Mite D.
farinae (1.0 g/l dry weight) coupled to cyanogen
bromide-activated paper discs according to
Ceska et al. (7). RAST was performed as recom-
mended by Pharmacia. The results were expres-
sed as uptake of '^I-anti-IgE (Phadebas RAST
isotope. Pharmacia Diagnostics AB, Sweden) in
per cent of the total applied or expressed as per
cent inhibition. The RAST results, obtained
with 20 n\ serum and 30 \i\ buffer and with only
50 nl buffer, were used in the calculations as the
0% and 100% inhibition value, respectively. In
terms of cpm the 100% inhibition value was
insignificantly lower than that obtained with the
inhibited serum (Table 2).

Skirt prick test

SPT was performed according to the procedure
described by Aas et al. (1). Eight patients
selected for hyposensibilization with Spec-
tralgen D. farinae were tested in duplicate with
purified antigen 19/20 Ila (60 ug/ml protein)
and Spectralgen D. farinae, 10,000 biological
units (BU) and 50,000 BU. The Spectralgen D.
farinae solutions contained 15 ng/ml and 75
Hg/ml protein, respectively. The skin reaction
was calculated by means of (D + d)/2, where D
is the largest diameter and d is the diameter
perpendicular to D. The mean skin reaction of
the duplicates was calculated.

Preparative flat-bed isoelectrtc focusing

Preparative isoelectric focusing in a granulated
gel was performed essentially as described by
the producer (LKB, application note 198) with
a prewashed Ultrodex gel. The ampholyte con-
centration was kept 2-4% (initial concentra-
tion). After focusing, a protein print was made
from the gel which was subsequently divided
and eluted with cold distilled water to measure
the pH. The gel was then eluted with buffer to
redissolve possibly precipitated proteins. The

protein print was scanned with a Zeineh soft-
laser scanning densitometer, Biomed Instru-
ments Inc., USA, and the data recorded on
Hewlett Packard integrator 3390 A. Assuming
that all the protein bands were coloured equally
well, it was possible to obtain a measure of the
relative amounts of protein in each printed
band.

Protein was determined by a modification of
the method of Lowry et al. (20) as described by
Bensadoun & Weinstein (5).

Polyacrylamide gel electrophoresis

Discontinuous polyacrylamide gel electropho-
resis in acidic environment was performed
essentially after the method of Davis (11),
employing 7.5% polyacrylamide in the separat-
ing gels with a K-acetate buffer pH 4.5. Poly-
acrylamide gel electrophoresis in basic environ-
ment was performed in 8 % polyacrylamide gels
in a 0.375 M Tns-sulphate buffer pH 9.0, the
reservoir buffer being 0.065 M Tris-borate pH
9.0. The samples were made 0.07 M Tris-
sulphate and 10% glyceroi prior to elec-
trophoresis.

Estimation of molecular weight

Sodium dodecyl sulphate electrophoresis was
performed essentially as described by Weber &
Osborne (33) in 0.1 M sodium phosphate buffer
pH 7.2, 0.1% SDS, 0.1% p-mercaptoethanol
in 10% polyacrylamide gels. The samples were
mixed to 0.2 M sodium phosphate pH 7.2, 1 %
SDS, 1 % P-mercaptoethanol, 20% glycerol and
incubated at 60° C for 1 h prior to elec-
trophoresis. Aprotinin (6500), cytochrome C
(12,500) and trypsin inhibitor (21,000) were
used as reference proteins. The gels were fixed
by incubating in 12% TCA for 1 h, stained
with Coomassie Brilliant Blue and destained
until the background was clear. Scanning of the
gels was performed at 600 run with a DU
spectrophotometer model 2400, Beckmann In-
struments, USA, with a Gilford gelscanner,
Gilford, USA.

Automatic amino acid analysis were performed
essentially as described by Sletten et al. (30).
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Fig. 1- Crossed radioimmunoelectrophoresis pattern of mite
extracts. (A) The CIE pattern of crude mite extract, 90 yg
applied. (B) Autoradiography of the same slide after incubat-
ing with patient serum A.U. The arrows pinpoint the double
precipitate. (C) The CIE pattern of Spectralgen Mite D.
Jariruu, 10 Jig applied. (D) Atitoradiography of C with patient
serumA. U. The presence of a small radiostaining precipitate
in B was due to unspecific binding of antigen 19/20 (9).

Fig. 2. Analytic isoelectric focusing of Spectralgen Mite D.
jarinae followed by immunoelectrophoresis into an antibody-
containing gel, 40 ng applied. (A) The antigen pattern after
staining the slide with Coomassie Brilliant Blue. (B) Auto-
radiography of the same slide after incubating with patient
serum A.U. A - pi reference proteins: chicken ovalhumin
pi = 4.6, rat haemoglobin pi = 7.0-7.4, ribonuelease
Streptococcus pi = 9.5.

The protein sample was hydrolysed for 24 h with
6 M HCl in evacuated tubes at nO°C.

N-terminal analysis. Dansylation was performed
on 130 |ig of antigen 19/20 Ila and separation of
the dansyl amino acids was as described by
Ambler & Brown (2) and Gray (13).

EXPERIMENTS AND RESULTS

Crossed radio immunoelectrophoresis with a
crude extract of D. farinae showed that patient
serum A. U. reacted only towards antigen 19/
20, and not to any other of the identified
allergens in the crude extract (Fig. lA, B). The
serum was consequently useful as a tracer

serum during the present work. CRIE with
Spectralgen Mite D. fannae confirmed the pre-
sence of antigen 19/20 in this partly purified
preparation (Eig. lC, D).

The CRIE pattern revealed the heterogeneity
of this antigen. Sometimes two distinct anodic
precipitates were seen (hence the double num-
bering 19/20) as in Fig. IB. A cathodic precipi-
tate was also observed. The precipitin line of
this cathodic component was confluent with the
anodic precipitate. The upper part of the anodic
precipitate sometimes gave rise to a broad and
diffuse radiostaining.

Analytic isoelectric focusing of the Spec-
tralgen Mite D. farinae was followed by immu-
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Fig. 3. Purification of antigen 19/20 Ila by isoeJectric focus-
ing in two steps (A) The protein print frotn IEF Df
Spectraigen Mite D. farinae in granulated ge) pH 3.5 to 9.5.
(B) Scan of A detnonstrating Fraction I. Protein is in % of
total. (C) The protein print from IEF pH 7 to 9 of Fraction
1. (D) Protein measured in the fractions from IEF pH 7 to 9
and demonstration of Fraction II. O - pH measurements.

noeiectrophoresis into an antibody-containing
gei (Fig. 2). Autoradiography of the slide with
patient serum A. U. confirmed the hetero-
geneity of antigen 19/20 and showed several
components with isoelectric pi ranging from
about 4.0-8.0. The other antigens focused
largely in the pi range 3.5-7.0.

The slightly basic component giving rise to
the cathodic precipitate was isolated by prepara-
tive isoelectric focusing in granulated gel.

Spectralgen Mite D. farinae was first subjected
to isoelectric focusing using a wide pH gradient
ranging from 3.5-9.5. A protein print taken

Fig, 4. Tandem crossed radioiramunoelectroplioresis of the
purified antigen 19/20 Ila together with Spectralgen Mite D.
fartnae. (A) CIE pattern, anodic well: 1 ng Spectralgen Mite
D. farinae cathodic well: 4t) (ig Spectralgen Mite D. fannof.
(B) Autoradiography of the same slide after incubating with
patient serum A.U. The horizontal radiostaining spur was
caused by capillary' forces during the first dimensional elec-
trophoresis (6).

from the gel bed demonstrated a protein focus-
ing at pH 8.0 (Fig. 3A). From a scan the
protein at pH 8.0 seemed to comprise 7% of
the printed protein (Fraction I, Fig. 3B).

Fraction I was then collected and refocused
with a narrow gradient of pH 7-9. The material
focused in two bands with pi 7.93 and 8.01
(Fig. 3C) while the protein elution pattern
showed only one peak between pH 7.8 and pH
8.0 (Fig. 3D). The peak fractions were pooled
(Fraction II), concentrated by ultrafiltration
and gelfiltered through Sephadex G-25 to re-
move ampholytes. The purified antigen was
denoted antigen 19/20 Ila. The recovery after
the purification is summarized in Table 1.

The identity of antigen 19/20 Ila was con-

Table 1

Purification scheme oi antigen 19/20 Ila, The dry material
and protein iti some fractions from the purification steps

Fraction

Spectraigen mite
D farinae

IEF, Fraction I
IEF, Fraction II
Isolated
antigen 19/20 Ila

Dry

897

14

material

mg

(100%)

-
-

(1.6%)

Protein

mg

395 (100%)

-
B

7 (i.e%)
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Fig. 5. Crossed immunoelectrophoresis of purified antigen
19/20 Ila (17.5 ug) .Arrow shows the position of a minor
contamination.

firmed by tandem-CRIE, showing a continuous
precipitate at the cathodic side (Fig. 4). The
purified antigen 19/20 Ila also formed precipi-
tates at the anodic side of the slide and showed
identity with the acidic components of antigen
19/20.

The identity was also confirmed by RAST-
inhibition. The RAST reaction of patient

Table 2

Comparison of antigen 19/20 Ila and Spectralgen Mite D.

farinae. A RAST-itihibition experiment using a tracer serum
for antigen 19/20 Ila (patient serum A.U.) and a Spectral-

gen Mite D. farinae allergosorbent

Inhibitor
Counts in

of total
inhibition

Spectralgen Mite
D. fartrUK

Antigen 19/20 Ila
Buffer

1.2

1.1

16.8

90

93

0

serum A.U. with Spectralgen Mite D. farinae
was inhibited to the same degree by antigen
19/20 Ila and the Spectralgen preparation
(Table 2). This indicates that this basic compo-
nent is representative for the allergenic activi-
ties of the antigen 19/20 in the Spectralgen Mite
D. farinae, and that this in vitro activity is
retained throughout the purification procedure.
The in vitro activity was further confirmed by
the observation that the antigen still bound IgE
in CRIE.

The in vivo activity of the purified antigen
was investigated by skin prick tests on eight D.
farinae mite-allergic patients. All eight patients
reacted towards the purified antigen 19/20 Ila.
The results are presented in Table 3 and con-
firm the high in vivo activity and the importance
of this allergen.

The immunological purity of antigen 19/20
Ila was investigated in a CIE experiment with
large amounts of the purified antigen (17.5 ng)
against anti-crude D. farinae antiserum. The
CIE pattern revealed a minor contamination as
indicated by the arrow in Fig. 5. It is noticeable
that antigen 19/20 Ila gave rise to an anodic
precipitate in this experiment.

The purity of the antigen 19/20 Ila prepara-
tion was investigated by polyacrylamide gel
electrophoresis in acidic and basic environment
(Fig. 6). In the acidic electrophoresis, antigen
19/20 Ila appeared as one major band with a
minor lagging contamination which made up
about 7 % of the protein as estimated from the

Table 3

Mean skin reactions of eight Spectralgen D. /annaf-sensitive
patients towards the purified antigen 19/20 Ila

Spectralgen mite, D. farinae
Patient

Antigen
19/20 Ila 10,000 BU 50,000 BU

P.Ch.
A.F.

O.L.
K.H.
S.A.S.
B.G.
J.Aa.
C M .

• Not determined.

8.6
11.9

7.8
7.4
7.0

10.5
12.0
11.8

8.1
7.8
5.3
7.1
5.1
7.0
6.0
8.5

7.6
9.3
9.0

10.0
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Fig. 6. PoiyacryJamide gel electrophoresis of antigen 19/20
Ila. (A) 50 fig antigen was electrophoresed in Tris-borat
buffer pH 9. migration was relative to bromphenol blue. (B)
9 Mg antigen was electrophoresed in a K-acetate buffer pH
4.5, migration was relative to tnethyl green. The gels were
coloured with Coomassie brilliant blue and scanned at 600
nm. In botii cases the electrophoresis was from right to left-

scanning area. In the basic electrophoresis,
antigen 19/20 Ila appeared as one major band
with a minor leading contamination which
made up about 15% of the protein.

The molecular weight of antigen 19/20 Ila
was estimated by sodium dodecyl sulphate
(SDS) polyacrylamide gel electrophoresis. The
antigen gave rise to one band with an apparent
molecular mass of 14,500 (Fig. 7).

The amino acid composition of antigen 19/20
Ila is given in Table 4. Based on one residue of
methionine the antigen 19/20 Ila protein was
found to consist of 84 amino acid residues and
one residue of galactosatnine. This corresponds
to a molecular weight of about 9400. This value
is somewhat different from that obtained from
SDS polyacrylamide gel electrophoretic mea-
surements. Gelfiltration of antigen 19/20 Ila on
a column of Sephadex G-50 superfine gave a
molecular mass of about 8500 (results not
shown).

The N-terminal amino acid of antigen 19/20
Ila was investigated by the reaction of dansyl-
chloride. No dansyl-amino acid derivative was,
however, found, indicating that the antigen has
a blocked N-terminal.

Antibodies against antigen 19/20 Ila were
raised in rabbits. The antibodies were shown to
be monospecific in a CIE/CRIE experiment
using crude D. farinae extract and a patient
serum pool (results not shown). These mono-
specific antibodies cross-reacted with an antigen
from a crude extract of the mite D. pteronyssinus
(Fig- 8).

DISCUSSION

The analytic isoelectric focusing experiment
and the CIE/CRIE experiments showed that
antigen 19/20 was extremely heterogenic with
respect to charge. The antigen was also found
to contain a component which focused with a
slightly basic pi. The variations in pi might be
explained by differences in amide content or
carbohydrate content of the protein, although
other factors, such as conformational changes,
might be involved (28). The presence of "iso-
allergens", i. e. proteins with different pis but
with the same allergenic activity, is quite com-

Table 4

Ainino acid composition of antigen 19/20 Ila. 280 ng of the
purified antigen was bydrolysed in uacuo in 6 N HCI for 24 h
at 110°C and analysed on a BioCal BC 200 amino acid
analyser. The total number is based on one residue of

methionine

Amino ac
and

amino sug

id

ar

Composition
residues/
molecule

Asx
Thr

Ser
Gk
Pro

Gly
Ala

Cys

Val

Met
He

Leu

Tyr

Phe
His

Lys

Arg

GalN

14.0
5.4

2.5
7.0
4.3

5.4

8.2
2,8

6.3

1.0
6.0

5.0

1.3
2.8

2.7

8.B

1,1

0,75
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Eig. 7. Sodium dodecylsulphate (SDS) polyacrylamide gel
electrophoresis of antigen 19/20 Ila. Migration was relative
to brompheno] blue. Tl = trypsin inhibitor (21,000), C =
cytochrome C (12,500), A = aprotinin (6500). Arrow indi-
cates the position of purified antigen 19/20 Ila.

mon and has also been reported in extracts
from another species of house dust mite. Chap-
man & Platt-Mills (8) have shown that the P.
antigen from D. pteronyssinus gave two bands of
different pi upon isoelectric focusing. Extracts
from many sources, including rye (22), cod (12)
and Cludosponum herbarum (3), have also been
shown to contain isoallergens. It is not known
whether these isoallergens are present in vivo or
axe due to the purification procedure.

Purification by isoelectric focusing in a flat-
bed was technically easy and allowed the prepa-
ration of paper prints showing the protein dis-
tribution. The vast majority of the proteins,
including the acidic components of antigen 19/
20, focused with pis in the range of pi 3.5-7.0.
This enabled a high degree of purification of the
slightly basic component antigen 19/20 Ila.

Identification of the isolated component as a
variant of antigen 19/20 was performed by tan-
dem-CRIE. The use of autoradiography was
essential in this respect because of the weak
staining of the antigen in CIE. The identity was
also verified by RAST inhibition. The results
from the RAST inhibition experiment indicated
that the observed molecular variants of antigen
19/20 were identicEil with respect to antigenicity
in one human IgE system.

of antibodies against an antigen from D. pteronyssinus. Tiie
central well contains monospecific antibodies against antigen
19/20 Ila, 20 \i\. Purified antigen 19/20 Ha, 7 \ig, Spec-
trEiIgen Mite D fannae, 20 liĝ  and crude extracts froin D.
fannm and D, pteronyssmtis, 90 and 130 jig respectively, were
applied in the other wells.

It has been shown that the faecal balls from
the genus Dermaiophagoides have allergenic
activity (31). However, antigen 19/20 does not
seem to be associated with these faecal balls
(15).

The immunologicai purity of antigen 19/20
was investigated by CIE against anti-crude mite
antiserum. The slide confirmed the purity in
that only a minor contaminant was detected. By
this technique it is always a possibility that
other contaminants may escape detection,
which happens if the corresponding antibody is
not present in the antiserum. The purity was
thus further investigated by polyacrylamide gel
electrophoresis at pH 4.5 and pH 9.0. From
these studies the antigen was judged to be at
least 85% pure.

The purified antigen 19/20 Ila with a pi of
8.0 would normally be expected to migrate
slowly towards the anode in the first dimension
electrophoresis in crossed immunoelectropho-
resis and to form anodic precipitates m the
antibody-containing gel in the second dimen-
sion electrophoresis. This was the case when
large amounts of protein were applied to the gel
(Fig. 5). However, frequently a precipitate for-
med at the cathodic side of the slide. This was
probably due to electroendosmotic flow in the
agarose gel, a phenomenon which is observed
especially when the pi of the antigen is dose to
the pH of the electrophoresis (4).



416 A. HOLCK ET AL.

The molecular mass ofantigen 19/20 Ila falls
within the range of about 5000 to 70,000 which
is the usual limit for allergens from D. farinae, as
determined by several authors (9, 16). The
molecular weight obtained by gelfiltration
(8500) was somewhat different from that ob-
tained by SDS-PAGE (14,500). Similar discre-
pancies have been reported earlier, for example
in the case of the histones which by SDS-PAGE
do not follow the usual standard protein curve
(26). Comparison of the molecular weight
obtained by gelfiltration with the apparent
molecular weight obtained by SDS-PAGE,
however, suggested that antigen 19/20 Ila could
be considered as a single polypeptide chain.
Taking into account the data from the amino
acid analysis, antigen 19/20 Ila would be a
single chain glycoprotein containing one residue
of galactosamine. However, the total carbo-
hydrate composition of antigen 19/20 Ila was
not obtained. It is an open question whether the
carbohydrate residue is important for the aller-
genic activity.

Antigen 19/20 Ila is not identical to the
allergen Ag-11 of Dandeu et al. (10), This is
evident from measurements of the molecular
weight by SDS polyacrylamide gel electro-
phoresis and data obtained by amino acid anal-
ysis, differing, for example, with respect to Gly
and Glx content and Lys/Arg ratio.

The close phylogenetic relationship between
different species of house dust mites is con-
firmed by the fmding that antibodies against
antigen 19/20 Ila cross-reacted with a crude
extract of the mite D. pleronyssinus. Cross-reac-
tivity between antigens from D. farinae and D.
pteronyssinus has also been reported by others
(19).
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