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Summary

In order to analyse the humoral immune response to the
commensal yeast Pityrosporum ovale., we developed a
western immunoblot technique with a salt soluble
extract of P. ovale cytoplasm. In the present study, we
tested sera from patients with psoriasis {n — 15), sebor-
rhoeic dermatitis (« — 10), pityriasis versieolor {n — 8),
and normal controls (n = 10). Seventy-three per cent
(11/15) of the patients with psoriasis showed specific
reactivity with a protein derived from P. ovale of
estimated molecular mass 120 kDa, and 46% (7/15) of
the cases recognized a 100-kDa protein. Sera from
pityriasis versieolor and normal donors showed non-
specific reactivity with several bands of lower molecular
weight.

To characterize the location ofthe 100 and 120-kDa
proteins, we performed a lyticase digestion of the cell
wall, and analysed the soluble digested products by
western blotting. The sera from psoriasis patients
detected several bands in the range 100-120 kDa. The
finding of the immunoreactive 120-kDa protein in this
fraetion suggests its location at the space between cell
wall and membrane (periplasmic space).

As a control, we performed an extraction of the
cytoplasmic proteins of the dimorphic yeast Candida
albicans. C. albicans showed a different pattern of band-
ing in SDS—PAGE. Immunoblots with C. albicans did
not allow the detection of any related band. A smear was
observed in the high molecular weight range consistent
with the presence of lipopolysaccharides.

The role of the immune response in infection by P.
ovale has not yet been fully explored. The function ofthe
antibodies recognizing 100-120-kDa bands in the major-
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ity of the patients with psoriasis seems to represent a
specific immune response to the yeast phase of P. ovale.

Psoriasis is an inflammatory skin condition of unknown
aetiology. The cutaneous manifestations are erythema-
tosquamous plaques appearing especially over the
elbows, knees, and scalp. Occasionally, the cutaneous
lesions tend to extend, resulting in erythroderma. At the
histological level, the lesions show epidermal hyperplasia
and lymphohistiocytic infiltrates around dermal vessels.
A singular feature of psoriasis is the production of new
lesions in areas of local trauma (Kobner phenomenon).
Flare-ups of psoriasis have been classically reported to
occur after infections such as streptococcal pharyngitis.'
More recently, other authors have suggested that yeasts
like Malassezia {Pityrosporum) could be linked to the
production of Kobner phenomenon in scalp psoriasis.^
Rosenberg eommented that Candida albicans could act as
a triggering factor of psoriasis in infants with napkin
dermatitis.'

The role of the immune response in psoriasis is
controversial. Diverse autoreactive antibodies as well as
antibodies directed to bacteria or mycoplasma have been
reported in patients with psoriasis. There have been
previous reports describing the presenee of antibodies
recognizing several proteins in Pityrosporum ovale
extracts in patients with seborrhoeic and atopic derma-
titis. On the basis of the clinical and histological
similarities between some forms of psoriasis and sebor-
rhoeic dermatitis, we decided to compare the antibody
response to Pityrosporum ovale in patients with these
conditions using a western immunoblot assay.

Material and methods

Patients

Patients with psoriasis {n = 15), seborrhoeic dermatitis
(« — 10), and pityriasis versieolor (« = 8) were referred
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from our out-patient clinics at the department of
dermatology. As controls (K — 10) we included sera
from healthy volunteers. Ten millilitres of blood were
drawn from each patient, the sera were separated and
kept at —20'̂ C until processing.

Cultures

Pityrosporum ovale in yeast phase was cultured at 28°C in
a medium containing 10% yeast extract, 1% olive oil,
0-75% Tween 80, glycerol monoestearate, and 2% agar,
supplemented with cycloheximide and chloramphenicol.
P. ovale was identified by the characteristics of the
colonies and the micromorphology of the yeasts. Candida
albicans was grown in Sabouraud medium without the
addition of ohve oil.

Extraction of proteins from Pityrosporum ovale cytoplasm

The yeasts were scraped from the culture plates, washed
in saline solution, and suspended in Tris-buffered saline
(TBS, 0 1 5 M NaCl, 50 mM Tris-HCl, pH 7 2) containing
1 mM phenyl-methyl-sulphonyl-fluoride (PMSF). The
cells were disrupted by three cycles of compression-
decompression in a French press (LKB, Sweden). The
extract (total extract) was concentrated 10-fold by
lyophilization and dialysed extensively against phos-
phate buffer (PBS, 0 1 5 M NaCl, lOOmM phosphate,
pH 7*5). The final samples were diluted in electro-
phoresis buffer to a final concentration of lOmM Tris-
HCl, 10% glycerol, 0 1 % sodium dodecyl sulphate,
pH6 8. For electrophoresis of samples under reduced
conditions, /3-mercaptoethanol was added to a final
concentration of 0 02%.

Enzymatic digestion of cell walls (lyticase digestion)

The cells were collected by scraping from the culture
plates and washed in PBS. One hundred microlitres of
packed cells were suspended in 1 ml of PBS and
incubated overnight at 30"C with 200^1 of lyticase
(Sigma). After incubation, the cells were pelleted by
centrifugation and the supernatant boiled for 5 min to
inhibit the activity of the enzyme. The supernatant was
concentrated by lyophilization and tested by sodium
dodecyl sulphate—polyacrylamide gel electrophoresis
(SDS-PAGE), and immunoblotting under redueing
and non-reducing conditions.

SDS-PAGE

SDS-PAGE was performed on a discontinuous system
according to the method described by Laemmli.^ The
samples were separated under reducing and non-reducing
conditions in a system containing a concentration of 0 1 %
SDS and 7 5% polymer (acrylamide/bis acrylamide). The

gels were either stained with Coomassie blue or trans-
ferred to nitrocellulose filters.

Western immunoblots

Pityrosporum ovale and C. albicans extracts separated by
SDS—PAGE were electroblotted on to nitrocellulose
filters. The filters were pre-stained with 0 1 % Fast-
green, blocked for 3h with 3% skimmed milk and
probed with sera from patients with psoriasis (« — 15),
seborrhoeic dermatitis {n — 10), pityriasis versieolor
[n — 8), and normal controls (n — 10). The sera were
tested at 1 : 50, 1 :100, and 1 : 500 dilutions. The isotype
of the antibodies was determined by using biotinylated
polyvalent antihuman immunoglobulin. TBS was used
for the preparation of the dilutions of sera and washing.
Binding of antibody was deteeted using a polyvalent
rabbit antihuman immunoglobulin labelled with horse-
radish peroxidase (Dako). The enzyme was developed
using Q-chloro naphthol/hydrogen peroxide solution.

Results

The clinical features and a summary of the immuno-
logical findings of the patients included in the study are
shown in Table 1. The protein patterns and the immuno-
blots ofthe patients are displayed in Fig. 1. A common
banding pattern located at a molecular mass of 120 kDa
was observed in 11 out of 15 (73-3%), and a banding at
lOOkDa was detected in 7 out of 15 (46-6%) of the
patients with psoriasis. These proteins did not show any
change of reactivity when running the electrophoresis
under reducing or non-reducing conditions. One of the
control patients with seborrhoeic dermatitis reacted with
a protein of 97 kDa (Fig. 2).

The lyticase digestions are shown in Fig. 3. After
digestion of the cell wall, multiple bands in the range
of 110-120 kDa were recognized in the soluble phase
with sera from psoriasis patients.

None of the patients with seborrhoeic dermatitis,
pityriasis versieolor, or normal controls demonstrated
the same type of reactivity. The experiments with
Candida albicans showed a difFerent pattern when
compared with P. ovale extracts; immunostaining of
the filters did not reveal any related band. Instead, a
smear was observed across the high molecular weight
range (data not shown).

The isotype ofthe antibodies are shown in Fig. 4. The
antibodies in psoriatic serum reactive with 100 and 120-
kDa bands in P. ovale extracts belonged to the IgG class.

Discussion

Pityrosporum ovale can be considered a normal compo-
nent of the skin flora that under poorly defined circum-
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Table 1. Chnical data ofthe patients included in the study
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Patient no.

1
2
3
4
5
6
7
8
9

10
li
12
13
14
15

Type

Plaques
Plaques
Plaques
Plaques
Plaques
Plaques
Plaques
Plaques
Plaques
Plaques
Plaques
Plaques
Guttate
Plaques
Plaques

Clinical status

Activity Treatment PASI 100 kDa

i-P. ovale antibodies

120 kDa

PUVA
PUVA
PUVA
PUVA
PUVA
TS
PUVA/TS
PUVA
PUVA/CYA
TS
PUVA
TS
PUVA
PUVA
TS

17
20
37
11
12
2
3
9
10
5
9
3
20
18
3

PUVA, psoralens and UVA light; TS, topical steroids; CYA, cyclosporine.

Stances acquires pathogenicity.^ P. ovale has been linked
to several skin conditions such as pityriasis versieolor,
folliculitis,^ seborrhoeic dermatitis,'' dandruff,̂  reticulate
and confluent papillomatosis (Gougerot and Carteaud),^
pulmonary thromboembolism,'' and sepsis.'"

Several reports have associated P. ovale with the

development of skin lesions in psoriasis. Lober demon-
strated that extracts oi Malassezia induce the appearance
of new lesions when applied occlusively to the skin of
patients with psoriasis." Rosemberg reported that
patients with psoriasis showed a good response to
treatment with ketoconazole.'^

120
100

B C D H I K
Figure 1. Western immunoblots of salt-soluble extracts o{ Pityrosporum ovale cytoplasm with sera from patients with psoriasis (lanes A to K),
and a normal control (lane L). Note the specificity of the reactivity at 100 and 120 kDa levels.
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Figure 2. Lane 1 (M), molecular weight markers; lane 2 (CB),
Coomassie blue staining showing total proteins in salt-soluble
extraets oi Pilyrosporum ovale cytoplasm; lane 3 (P), western blot of
serum from a patient with psoriasis; note the prominent reactivity at
120 kDa; lane 4 (S), western-blot with serum from a patient with
seborrhoeic dermatitis; note reactivity with a prominent band at
97 kDa level.

No reports have yet dealt with the antibody response
to P. ovale in psoriasis. Under our experimental condi-
tions, 73 3% of patients studied with psoriasis vulgaris
recognized a 120-kDa, and 46 6% reacted with a 100-kDa
band in P. ovale extracts. This is a point that needs to
be studied more carefully by introducing different
confounders in the analysis of the data. We are aware
that, before drawing any definite conclusion, an exten-
sive characterization of the protein structure of the
fungus is mandatory. None the less, the high incidence
of antibodies directed to 100- and 120-kDa proteins
from P. ovale in psoriasis is a point that deserves
further attention.

Lyticase (zymolase) hydrolyses carbohydrates that are
constituents ofthe cell wall. As a result, the contents of
the periplasmic space are released into the liquid phase.
Several bands ranging from 100 to 120 kDa in molecular
mass were detected with sera from patients with psoriasis.

kD

200

116

97.4

66.2

Recently, the antibody response to P. ovale has drawn
the attention of several investigators. There have been
reports describing antibodies to P. ovale in seborrhoeie
dermatitis by indirect immunofluoreseence." Midgley
published the finding of antibodies of the IgG type to a
35-kDa protein from P. ovale in seborrhoeic dermatitis.
More recently, other authors have deteeted an immune
response of the IgE type in serum from patients with
atopic dermatitis recognizing bands of 9, 15, 25, 45, and
83 kDa in extracts of P. ovale.^'^ In both cases, the
experiments were run using serum dilutions of 1 : 10
with gels at a polymer concentration of 16%, which does
not allow the identification of high molecular weight
proteins. The dilution ofthe sera was also not completely
adequate, because high serum concentration hinders the
detection of high affinity antibodies.

45

Figure 3. Lane 1, molecular weight markers; lanes 2 and 4, western
blots of salt-soluble extracts of Pityrosporum ovale cytoplasm with
serum from patients with seborrhoeic dermatitis (2) and psoriasis (4);
lanes 3 and 5, western blots of soluble extracts of Pityrosporum ovale
following lyticase digestion (periplasmic extract); seborrhoeic derma-
titis (lane 3) and psoriasis (lane 5). Arrow, note reactivity ofthe serum
from a psoriasis patient witb bands in tbe 110-120-kDa range in the
lyticase extract.
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Figure 4. Isotypes of antibodies to P. ovale extract. Lane A, rabbit
antiserum to human immunoglobulins (polyvalent); lane B, anti-IgG;
lane C, anti-IgA; lane D, anti-IgM,

We hypothesize that these proteins could be degradation
products ofthe major 120-kDa protein.

The role of antibodies to proteins from fungus is
unclear. The antibody repertoire of an individual is close
to infinite when considering the capacity to discriminate
between foreign and self-antigens. A current theory that
explains the genesis of autoimmunity is the generation of
antibodies against infective agents that share epitopes with
self-antigens.''' The presence of antibodies directed to 100-
and 120-kDa proteins from P. ovale seem to be a specific
finding in psoriasis. From this fact, we might assume that
these antibodies play a role in the development of the
disease. This is a point that deserves further attention.
Presently, from our results we can only state that anti-
bodies to the 100- and 120-kDa proteins represent a
specific serologic marker for psoriasis.
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