
Microbiol.  Immunol.,  44(5),  373-379, 2000

Isolation and Characterization of a Major Antigenic 
Component of Malassezia globosa to IgE 

Antibodies in Sera of Patients with 

Atopic Dermatitis

Tomoki  Koyama1, Toshio  Kanbe*,2, Ayako Ishiguro3, Akihiko Kikuchi2, and Yasushi  Tomita1

1Department  of  Dermatology  and  'Laboratory  of  Medical  Mycology, Research Institute  for Disease Mechanism and Control,
Nagoya  University  School  of  Medicine,  Nagoya, Aichi  466-8550, Japan, and  'Department  of  Nursing, Nagoya  University School 

 of  Health Sciences,  Nagoya, Aichi  461-8673, Japan

Received October  18,  1999; in revised form, December  27,  1999. Accepted February  10, 2000

Abstract: Three major components of Malassezia globosa were isolated from 2-ME extracts of this fungus 
by ion-exchange column chromatography and are referred to as Malg46a, Malg46b and  Malg67, respec-
tively. IgE antibodies to these components in the sera of patients with AD were detected by immunoblots. 
In Western blot, IgE antibodies to Malg46b were most frequently detected in the sera of AD patients. Dot 
blot with the Malg46b-containing fraction immunologically reacted with  69% of the sera of the patients, and 
with  83% of the sera of the patients who were positive for IgE antibodies to the 2-ME extract of M. globosa 
in the Western blot. The intensities generated for each dot correlated well with the total intensities gener-
ated for the 2-ME extract  of  M. globosa in the Western blot  (r=0.763). In the lectin blot, Con A reacted with 

both  Malg46a and Malg46b but not with Malg67. The polyclonal antibody to Malg46b reacted strongly only 
with the 2-ME extract of M. globosa and reacted slightly with M. restricta. In conclusion, a glycoprotein, 
Malg46b of M. globosa, is dominantly expressed in this fungus and is a possible major antigen for IgE anti-
bodies in patients with AD.
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  The  lipophilic fungus Malassezia furfur (also called 
 Pitvrosporuin orbiculare and P  ovale) is often isolated as 

a common commensal from the surface of healthy human 
skin  (11) or patients with atopic dermatitis (1). Many 
investigators have focused on the involvement of M. 

fitrfur in AD because immunoglobulin E antibodies spe-
cific for M.  furfur were frequently found in patients 
with AD  (14,  18), and several antigenic components of 
this fungus have been reported (4, 7, 8, 12, 15). 

  More  recently, the genus Malassezia was classified 
into 7  species, M.  svinpodialis, M. globosa, M. restricta, 
M.  sloolfiae, M. furfur, M. obtusa and M.  pachydennatis, 
by their morphological, biochemical and genetic char-
acteristics (2,  16). However, the association of the new 
Malassezia species with AD and their major antigenic 
components which react with IgE antibodies in the sera

of AD have not been examined. 
 We have isolated Malassezia from patients and iden-

tified their species based on new classification methods 

(3, 13). In our previous study, IgE antibodies to M. 
globosa were often found in patients with AD and the 
IgE antibodies reacted frequently with ca. 46 kDa or 
ca. 67 kDa bands in Western blotting (manuscript sub-
mitted for publication). This suggests that these  com-

ponents are possible major antigens for IgE antibodies in 
patients with AD. We believe that defining the major 
antigenic components for the IgE antibodies of M.  glo-
bosa will give us information useful not only for under-
standing the mechanism of AD but also for diagnostic 
standardization. The goal of our work is to define the 
major epitopes of the major allergens of  Malassezia 
species for IgE antibodies in patients with AD. In this 

paper, we isolated a possible antigenic component for IgE 
antibodies from M.  globosa and describe its  character-
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istics.

Materials and Methods

 Patients' sera. Sera were collected from 64 patients 
with atopic dermatitis (AD) who were diagnosed based 
on the Japanese Dermatological Association Criteria 
for the diagnosis of atopic dermatitis (17). For the con-
trol study, sera from 8 patients with seborrheic der-
matitis (SD), 4 patients with chronic urticaria (CU), 2 
patients with tinea versicolor (TV) and 10 healthy persons 
(HP) were used in this study. No patients had received 
systemic antifungal or corticosteroid treatments. All 
sera were stored at  -80 C before use. 

 Three strains of M. sympodialis (NUM 6004, NUM 
 6013, NUM  6019), 3 strains of M. globosa (NUM 6006, 

NUM  6061, NUM 6062), 3 strains of M. furfur (NUM 
 6014, NUM 6030, NUM 6074), 2 strains of M. restricta 

(NUM 6005, NUM  6071) and M. slooffiae NUM 6003 
 were  kked.  i  t  is  study.  Ma(assezia  cells that  were 

maintained on potato-dextrose agar (PDA) containing 1% 
yeast extract and a  1% peptone (YEP) slant in the pres-
ence of olive oil at 20 to 25 C were spread on PDA-YE 
plates, layered with olive oil and cultured for 7 days at 30 
C. 
  Crude antigens. Malassezia cells were washed four 
times in distilled water by centrifugation, suspended in 
300  mm f3-mercaptoethanol (2-ME) in 100  mM EDTA 
(pH 9.0) and then agitated for 60  min at 20 to 25 C. The 
resultant supernatants were dialyzed against distilled 
water and lyophilized. These fractions are referred to as 
the 2-ME extract. 

 Purification  of  46 kDa and 67 kDa components of M. 
globosa. The 2-ME extract prepared from M. globosa 
NUM 6006 (200 mg) was dissolved in 10 ml of 10  mM 
Tris-HC1 buffer column (pH 7.5) and applied to a DEAE 
Sephacel column (Pharmacia Biotech, Uppsala, Swe-
den). The column was washed with 10  mM  Tris-HC1 
buffer (pH 7.5) until the  A2 of the elute fractions was 
negligible. Materials that bound with the column were 
eluted with a linear gradient of 0 to 300  mm of NaC1 in 
Tris-HC1 buffer (pH 7.5). The  A280 of all fractions was 
measured and the protein components in the fractions 
corresponding to each peak were distinguished by SDS-
PAGE. A 46 kDa band was seen in two different frac-
tions, and these fractions were designated as  F  1 and 
F2. The fraction containing a 67 kDa component was 
designated as F3. F2 was dialyzed against 10  mM acetate 
buffer (pH 4.5) and applied to a CM Sepharose Fast 
Flow column (Pharmacia Biotech) to remove additional 
components. The column was washed with 10  mM 
acetate buffer (pH 4.5) and materials that bound with the 
column were eluted with 10  mm acetate buffer contain-

ing 300  mm  NaCl. The fractions containing a ca. 46 kDa 
component were pooled, and designated as F2b. In this 
study, the 46 kDa component that appeared as a major 
band in  F  1, the 46 kDa component as a major band in 
F2b and the 67 kDa component shown as a  major band in 
F3 are referred to as Malg46a, Malg46b and  Malg67, 
respectively. 

 SDS-PAGE and lectin blot. The procedure of SDS-
PAGE was similar to that described by Ishiguro (5). 
Ten microliters of each sample solution was loaded on a 
10% polyacrylamide gel. After electrophoresis, the gel 
was fixed with a mixture of acetic acid/methanol and 
Coomassie brilliant blue R (CBB) staining was per-
formed to detect proteins in the samples. 

For detection of mannans in the antigenic compo-
nents, lectin blotting with concanavalin A (Con A) (from 
Canavalia  ensifonnis, specific for  oc-D-Man and  cs-D-Glc) 
was performed. The procedure of lectin blotting with Con 
A was similar to that described previously (9). After 

 SOS-PAGE,  the  get  was  etectcoblotted  onto a  pots(NiAk-
idine difluoride (PVDF) sheet (Millipore, Bedford, 
Mass., U.S.A.) and the sheet was soaked into 3% BSA in 
Tris-HC1 containing 0.5 N NaC1 (TBS) for 30  min at 20 
to 25 C. The sheet was then incubated for 40  min at 20 
to 25 C with 4  lig/m1 of horseradish peroxidase  (HRP)- 
conjugated Con A (Honen Co., Tokyo) in TBS contain-
ing  1% BSA. The sheet was finally incubated with a 
mixture of  oc-naphthol-TBS-H2O, for 20  min at 20 to 25 
C.

Detection of IgE antibodies to M. globosa. CAP-
RAST (Pharmacia Diagnostics, Uppsala, Sweden) was 
also used to estimate the total IgE antibody level to 
Malassezia in each of the patients' sera. The UA value 

 (kUA/liter) that was obtained from a standard curve using 
a reference serum for IgE (Pharmacia Diagnostics) indicated 
the level of IgE antibodies specific for Malassezia in the 

patient's serum  (10). 
 For the Western blot, 10  Ill of the sample solutions 

was loaded on  10% polyacrylamide gel and electroblot-
ted onto PVDF sheets. The sheets were soaked in 20  mm 
Tris-HC1 containing 0.5  M  NaCl (TBS, pH 7.5) buffer 
with 3% skim milk for 30  min at 20 to 25 C and then 
reacted with the patients' sera  (1:20 in TBS containing 

 1% skim milk) overnight at 4 to 6 C. After several 
washes in  1% skim milk-TBS, each sheet was incubated 
with alkaline phosphatase (AP)-conjugated anti-human 
IgE  (E) goat serum diluted  1:2,000 in  1% skim milk in 
TBS for 3 hr at 21 to 25 C. The sheets were finally incu-
bated in a mixture of nitroblue tetrazolium (NBT) and  5- 
bromo-4-chloro-3 indolyl phosphate (BCIP) in 100  mm 
Tris-HC1 buffer (pH 9.5) that contained 100  mM  NaCl 
and 5  mM  MgCl2 for 30 to 40  min at 20 to 25 C. 

 For the dot blot test, 1 ml of F2b (400  p.g  protein/ml)
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was placed onto nitrocellulose (NC) sheets (Cellulose-

nitrate, E BA 85; Schleicher & Schuell, Dassel, Ger-

many) and dried for 30  min at 20 to 25 C. The sheets 

were blocked by soaking in 20  mm TBS containing 3% 
skim milk for 30  min. Each sheet was reacted with 

each of the patients' sera or control sera, which was 

diluted 1:20 in TBS containing  1% skim milk, overnight 

at 4 to 6 C. After washing in the buffer, the sheets were 

processed as described in the Western blot test for IgE 
antibodies.

 Polyclonal antibody to M. globosa. F2b was loaded

on a 10% polyacrylamide gel and the gel was stained 
with CBB. The 46 kDa band was removed and injected 
into rabbits with Freund's complete adjuvant (FCA) 

(Difco Lab, Detroit, Mich., U.S.A.). After additional 
injection of the 46 kDa component, rabbit serum was col-
lected and used as an anti-Malg46b polyclonal antibody 
in the Western blot, which was performed to study the 
cross-reactivity of Malg46b among the Malassezia 
species.
 Measurement of band or dot  intensities generated

 for M. globosa antigens. To show the degree of reaction 
of the antigenic components of Malassezia with the IgE 
antibodies of the patients' sera, the intensities (arbitrary 
units) of bands in the Western blot or the dot intensities 
of F2b in dot blotting were measured with a Digital 
Image System IS 1000 instrument (Alpha Innotech Co., 
San Leandro, Calif., U.S.A.)  (10). 

  Enzymatic  treatments. F2b was dissolved in 200  mm 
citrate buffer (pH 5.0) (350  jig  protein/m1) and was 
treated with 100  U/mI endoglycosidase H (Daiichi Pure 
Chemicals, Co., Ltd., Tokyo) or  10  U/ml of  a-mannosi-
dase (Daiichi Pure Chemicals) for 60  min at 37 C in 0.2 

 m citrate buffer (pH 5.0). 
  Measurement of proteins. The protein content of the 

antigenic fractions was measured by a Bio-Rad protein 
assay (Bio-Rad Laboratories, Hercules, Calif., U.S.A.) 
and the protein content in each sample was adjusted to 
400  jig protein  /ml for SDS-PAGE and Western blotting.

Results

Fractionation and Purification of the Major  Antigenic 
Components of M. globosa
  The 2-ME extract of M.  globosa contained several pro-
tein components, of which ca. 67 and 46 kDa compo-
nents were seen as a major band in the extract (Fig.  1, 
lane  1). In the Western blot, IgE antibodies to the 67 
and 46 kDa components were frequently seen in the 
sera of AD patients  (Fig.1, lane 2). This suggested that 
the 46 and 67 kDa components were possible major 
antigenic components of M. globosa. We thus isolated 
these components from the extract of M. globosa.

 The 2-ME extract was applied to a DEAE Sephacel 
column and eluted with a linear gradient of 0 to 300  mm 

 NaCI in 10  mm  Tris-HCI. When the components of the 
eluted fractions were monitored on SDS-PAGE with 
CBB staining, a 46 kDa component was observed in 
two different fractions, which were eluted with approx-
imately 70  mm  NaCI  (F1) and 240  mm  NaCI (F2). The 
67 kDa band was observed in the fractions which were 
eluted with 270  mm  NaC1 (F3). Since F2 contained 
several minor bands, F2 was further applied to a CM 
Sepharose column to remove the minor components 
from the fraction. The 46 kDa component was eluted 
with 300  mm  NaCI in 10  mm citrate buffer and this 
fraction was designated as F2b. Each of the major com-

ponents of the fractions was referred to as  Malg46a for 
the 46 kDa band in Fl (Fig. 2, lane 2), Malg46b for 
the 46 kDa band in F2b (Fig. 2, lane 3) and Malg67 for 
the 67 kDa band in F3 (Fig. 2, lane 4).

Evidence That  Malg46b  IS a Major Antigen  for IgE 
Antibodies in Patients with AD

 To determine the antigenicity of the major compo-
nents for IgE antibodies of the patients with AD,  F1, F2b 
and F3 were electroblotted onto PVDF and incubated 
with the sera of the patients that were positive for IgE 
antibodies against the 2-ME extract of M.  globosa. 
Malg46b and  Malg67 reacted with approximately 70

Fig. 1. CBB staining and Western blotting of the 2-ME  extract  of 
 M.  globosa. The 2-ME extract of M.  globosa contained two 

major components, ca. 67 kDa and ca. 46 kDa in CBB staining 

(lane 1). IgE antibodies to these components were detected dom-
inantly in the sera of patients with AD in the Western blot. Lane 
2 is one of the examples that showed positive reactions. The 
mobilities of the molecular mass markers (in kilodaltons) are 
indicated on the  left.
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and  33%, respectively, of the sera tested but Malg46a did 
not react with any sera. These results indicated that 
Malg46b is the most antigenic of the major compo-
nents. 

 F2b, therefore, was dotted onto NC sheets and the 

sheets were incubated with the sera from patients with 

AD, SD, CU, TV or healthy persons to study the speci-
ficity of this antigenic component to the skin diseases. 

F2b reacted only with the sera from patients with AD and 

none of the sera from the patients with  SD, CU, TV or 

healthy persons showed positive reactions (Fig. 3A). 
In the dot blot test with F2b, F2b reacted with 69% of the 

sera of the patients with AD (Fig. 3B, column 1). When 

all sera containing IgE antibodies to M. glohosa in the 

Western blot as shown in Fig. 1 were examined, F2b 

reacted with 83% (Fig. 3B, column 2). 
 The intensities of dots generated for F2b were mea-

sured by an  IS  1000 Image Analyzing System and com-

pared with the total intensities of positive bands obtained 
from Western blotting, in which the 2-ME extract of 

M.  glohosa was used, or with the UA values (kUA/liter) 

obtained from CAP-RAST. The dot intensities of F2b 

correlated highly with the total intensities in the Western 

blot  (r=  0.763) (Fig. 4A), and the dot intensities also cor-

related with the UA values although the correlation was 
lower than that with the total intensities  (r=  0.515) (Fig. 

4B).

A

 B

 Characterization  of  Malg46b 
 As described above, the 46 kDa components (Malg46a 

and  Malg46b) were fractionated into two distinct frac-
tions. In a lectin blot with Con A, both Malg46a and 
Malg46b reacted with Con A (Fig. 5, lanes 2 and 3) 
but  Malg67 did not (Fig. 5, lane 4). These results indi-
cated that Malg46a and Malg46b were glycoproteins 
containing mannose chains in these molecules. To define 
the difference in antigenicity between Malg46a and 
Malg46b, a polyclonal antibody raised in rabbit against 
Malg46b was used in the Western blot. The polyclonal 
antibody reacted only with  Malg46b (Fig. 6). To define 
the species specificity of Malg46b, 2-ME extracts which 
were prepared from various species of  Malassezia were 
loaded on polyacrylamide gel (Fig. 7A) and  elec-
troblotted onto PVDF sheets for Western blotting with 
anti-Malg46b rabbit serum. The antibody reacted strong-
ly with 3 strains of M. glohosa (Fig. 7B-4). A slight 
reaction of the antibody was seen in the 2-ME extracts of 
two strains of M. restricta (Fig. 7B-3) but it did not 
react with the remaining three species of Malassezia. 

 To characterize epitopes of Malg46b for IgE anti-
bodies, Malg46b was digested with endoglycosidase H. 
After enzymatic treatment, the molecular size of 
Malg46b was reduced to approximately 44 kDa (Fig.  8, 
lane 2) in the CBB stain, but Con A did not react with it

Fig. 2. CBB staining of antigen fractions. Both Fl and F2b con-
tained a ca. 46 kDa band and F3 contained a ca. 67 kDa band as 
the major component, which are referred to as Malg46a for  F  I  , 

 Malg46b for  F2b and  Malg67 for F3. Mg indicates 2-ME extract 
of M.  globosa. The mobilities of the molecular mass markers (in 
kilodaltons) are indicated on the left.

Fig. 3. Dot blot tests with F2b in sera from patients with various 
skin diseases. F2b was blotted  onto NC sheets and the sheets were 
incubated with sera from patients with AD, SD, CU, TV or HP. 

IgE antibodies binding to F2b were seen only in the sera of 

patients with AD (A). Columns I and 2 show the positive per-
centage of sera reacted with F2b from AD patients  and from 
the AD patients with IgE antibodies to M. globosa, respectively 

(B).
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A  B

(Fig. 8, lane 4). When each of the sera of 12 AD patients 
with IgE antibodies to Malg46b  was  used for Western 

blotting with F2b after enzymatic treatment, all sera 

reacted with the 44 kDa band (Fig. 8, lane 6). Similar 

results were obtained when Malg46b was digested with 

 a-mannosidase (data not shown).

Discussion

 In this study, we defined a possible major antigen of 
M. globosa for IgE antibodies in patients with AD and

demonstrated its characteristics. 
  The 2-ME extract of M. globosa contained several 

components from which we isolated three major com-

ponents by ion-exchange column chromatography, and 
these are referred to as Malg46a, Malg46b and  Malg67 
in this study. Both Malg46a and Malg46b showed the 
same profiles on mobility in SDS-PAGE and on reaction 
with Con A. However, the Western blot, in which the 
rabbit polyclonal antibody specific for Malg46b reacted 
only with Malg46b and not with Malg46a, showed that 
Malg46b differed serologically from Malg46a. 

 When IgE antibodies to Malg46a, Malg46b and 
 Malg67 in patients with AD were scrutinized by Western 

blotting, IgE antibodies to Malg46b were detected in 
approximately 70% of the sera of the patients. This 
score was the highest among the major components 
examined. The dot blot test of F2b with the sera of all

Fig. 4. Correlation of the dot intensities generated for F2b in the dot blot tests with the total intensities of bands generated for the 2-ME 
extract of M.  globosa in Western blotting (4A) or with the UA scores of CAP-RAST (4B).

Fig. 5. Lectin blot with Con-A. 2-ME extract (Mg),  Fl,  F2b and 
F3 were applied to SDS-PAGE, electroblotted onto a PVDF 

sheet and the sheet was incubated with HRP-Con A. Con A react-
ed with both  Malg46a and Malg46b  but not with  Malg67. The 

mobilities of the molecular mass  markers (in kilodaltons) are 
indicated on the left.

Fig. 6. Western blotting with anti-Malg46b antibody. A polyclonal 

antibody to Malg46b reacted only with  Malg46b.
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A

 B

patients with AD and with the sera of the patients with 
AD containing IgE antibodies to the 2-ME extract of M. 

globosa in Western blotting showed that F2b reacted 
with 69 and 83% of the patients' sera, respectively. 
SDS-PAGE showed that F2b contained a major compo-
nent of ca. 46 kDa (Fig. 2). Therefore, it is suggested 
that Malg46b is a major antigenic component for IgE 
antibodies in patients with AD. Furthermore, the dot 
intensities generated for F2b in the dot blot correlated 
highly with the fetal intensities generated for the 2-ME 
extract in the Western blot (r= 0.763). This suggests that 
Malg46b was a major antigenic component in the extract. 
In our previous study, IgE antibodies of ca. 46 kDa 
were most frequently detected in Western blotting with 
the extract of M. globosa (manuscript submitted for 

publication), which is relevant to the results in the present 
study.

 In the Western blot with polyclonal antibody to 
Malg46b obtained in this study, all strains of M. globosa 
showed the presence of a ca. 46 kDa component. This 
result indicated that Malg46b is species-specific but not 
strain-specific. Furthermore, this antibody reacted slight-
ly with a ca. 46 kDa component of M. restricta, which 
suggested that M. restricta also has a low concentra-
tion of the ca. 46 kDa component. Several papers report-
ed many possible major allergens of M. furfur (7, 8, 12, 
15), however, Malg46b didn't fit any of the allergens 
reported. Huang et al studied the allergen components of 
M. furfur and reported a 46 kDa component as one of the 
important allergens, but the other allergens had stronger 

positive reactions (4). This is because the previous stud-
ies on the antigenic components of M. furfur were not 
based on the new classification for Malassezia species, 
and they might therefore reflect those of the other 
Malassezia species. A major protein allergen of Candida 
albicans is reported to be an enolase with a molecular 
weight ca. 46 kDa (6). However, a polyclonal antibody 

generated for C. albicans enolase did not react with the 
Malg46b in the Western blot (data not shown). More 
directly, when the sequence of 20 amino acids at the 
N-terminal of Malg46b was compared with the data-
base, we obtained no homological protein (unpublished 
data). These results suggested that Malg46b is a novel 
molecule expressed in M. globosa and M. restricta. 

 In the correlation study between F2b and CAP-RAST, 
the dot intensities for F2b correlated slightly with the UA 
values of CAP-RAST (r=0.515); the correlation was 
much lower than that between F2b and the 2-ME extract 
of M. globosa (r=0.763). This low correlation of F2b 
with CAP-RAST can be explained as follows. UA val-
ues of CAP-RAST correlate highly with the band inten-
sities of M. sympodialis (r= 0.917) rather than with those of 
M. globosa (r= 0.590) (manuscript submitted for publi-

Fig. 7. Cross-reactivity of Malg46b among Malasseja species. 
Each bar corresponds to 1: M. slooffiae, 2: M. sympodialis, 3: M. 

 restricta, 4: M. globosa, and 5: M. furfur, respectively. 2-ME 
extracts prepared from each species of Malassezia were applied 
to SDS-PAGE and stained with CBB. Species-dependent protein 
bands were seen (A). After SDS-PAGE, the gel was electroblot-
ted onto a PVDF sheet and the sheet was incubated with an 

 anti-Malg46b polyclonal rabbit serum (B).

Fig. 8. Digestion of Malg46b with endoglycosidase H. After 
treatment with endoglucosidase H, the samples were applied to 

SDS-PAGE (lanes I and 2) and electroblotted onto PVDF sheets. 
The sheets were incubated with HRP-Con A (lanes 3 and 4) or 
sera containing IgE antibodies to Malg46b (lanes 5 and 6).



A MAJOR ANTIGEN OF M. GLOBOSA FOR IgE ANTIBODIES 379

cation). Thus, the UA values of CAP-RAST seem to 
reflect the IgE level to M.  svinpodialis, not to M. globosa. 
As described above, Malg46b, which is a major corn-

ponent in F2b, is expressed highly in M. globosa but not 
expressed in M.  svinpodialis. 

 IgE antibodies to F2b were detected only in the sera 
from patients with AD, and not in any sera from patients 
with SD, CU or TV, despite the fact that the Malassezia 
species were isolated from the skin of patients with SD 
and TV (unpublished data). These results suggested 
that IgE antibodies for Malg46b were generated specif-
ically in patients with AD. To confirm the specificity of 

 Malg46b in these skin diseases, a greater number of 

patients' sera should be collected. 
 The lectin blot, in which F2b was incubated with 

Con A, showed that Malg46b is a glycoprotein of ca. 46 
kDa. Enzymatic digestion of F2b with endoglycosi-
dase H or  oc-mannosidase generated a single band of 
ca. 44kDa, indicating that Malg46b is a glycoprotein. In 
Western blotting, all the sera of patients with AD (12 
sera) reacted with the 44 kDa band, suggesting that the 

protein portion of Malg46b contains epitopes for IgE 
antibodies in the patients' sera. 

 In conclusion, a 46 kDa glycoprotein, Malg46b, 
showed high species specificity to M. globosa and con-
stituted a major antigenic component of this fungus in 

patients with AD. In order to define the role of Malg46b 
as an allergen in AD, the ability to release histamine, 

produce interleukine and cause skin reactions with this 
molecule are now under investigation.
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