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Stability of Pityrosporum ovalallergens during storage
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Summary

Background Pityrosporum ovale a common saprophyte on the skin capable to induce
IgE antibody production in atopic dermatitis. Generally IgE responge twvalehas been
established with skin-prick test, but the stabilityfofovaleskin test allergens is not known.
Objective and methodsin this study we analysed the stability of identified allergenB of
ovalein skin test solutions during storage. The stability was checked with immunaoblotting
and densitometry after different time periods and at various temperatures.

Results Coomassie Brilliant blue staining clearly showed, that proteins were preserved
poorly at+ 20°C in 50% glycerol. Even extracts storeciat °C during 6 and 12 months in

50% glycerol were degraded. Only extract stored dt°C for 1 month in 50% glycerol was

guite well preserved. According to densitometry results the 9 kDa band was the most stable
main protein allergen. The 20 kDa and expecially the 96 kDa bands were far more labile.
The stability of low molecular allergens was in general better than the stability of high
molecular weight allergens.

Conclutions The stability ofP. ovaleextracts stored for more than 1 month was poor even
when kept at+4°C temperature. Reliability of negative skin prick results should be
guestioned when older extracts are used. In skin test negative cases, the sensitization should
be evaluated also with the measurement of specific serum IgE antibodteotale
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stored, pollen extract lost its activity in 6 months and the
mite extract in 2months [6]. Yeast allergens @&ndida
Stability of skin test allergens used for clinical diagnostic 5|pjcans (C. albicanks and Saccaromyces cerevisiae (S.
work vary a lot depending on the time period, temperaturgerevisiag were proven to be quite labile in skin test
and preservatives used in the storing of the allergens [1-8}k|ytions [7,8]. Addition of 50% glycerol in the test solu-
For proper diagnostic work it is essential to know which tjons has improved the stability of several allergens and it is
allergens will be present in the solutions in different storag€yenerally regarded as a good stabilizer [3,7,8].

conditions. According to previous reports, allergen solu- Pityrosporum ovale (P. ovald a common saprophyte
tions such as extracts of wheat, rye and barley retained theg, the skin. In patients with atopic dermatitis (AD), espe-
allergenic activity well, even after storage &t4°C for  ¢jg|ly with head, neck and shoulder distributions of the
21 months and at room temperature for 10 months [4]. Theyermatitis, saprophytic yeast growth contributes to excacer-
Alternaria tenuisextracts were likewise remarkably stable pations of dermatitis also inducing an IgE antibody response
at different temperatures (- 264 and+24°C) over a 12-  4gainst the yeast antigens [9—11]. The IgE binding allergens
month period [5]. Cocksfoot pollen extracts abérmato-  of p, gvalehave been characterized in several studies using
phagoides pteronyssinextracts behaved differently when an immunoblotting method. According to our earlier results
J.'S. is holder of an EU Human Capital and Mobility Grant in immunoblotting, 39 different IgE stained bands could be
Correspondence: Dr P. Lintu, Department of Clinical Allergology, ViSualized, the 9kDa, 20 kDa, 96 kDa regions and mannan, a
MediCity, University of Turku, Tykistakatu 6, FIN-25020 Turku, Finland. ~ polysaccharide allergen, being the most important [12].
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Table 1. Different storage conditions of the allergen extracts which 76% contained protein measured by Bichinconic acid
assay (Pierce, Rockford, lllinois, USA). The extracts were
filtered through filters with 0.2m pore size (Acrodisc PF,

Extract Storage time Temperature Gelman Sciences, Michigan). Extracts with 50% glycerol
Non-glycerol 0 days (fresh) Room temperature Wereostored for 1 month, 6 rr:onths and lygaﬂ—d C and
50% glycerol 0 days (fresh) Room temperature T 20°C and for 1 year at 37°C. Extracts without glycerol
50% glycerol 1 month +4°C were stored for 1year at 4°C and+ 20°C. (Table 1).

50% glycerol 6 months +4°C

50% glycerol 12 months +4°C SDS-PAGE and electrophoretic blotting

50% glycerol 1 month +20°C i .
50% glycerol 6 months +20°C The P. ovaleextracts and molecular weight marker (Rain-
50% glycerol 12 months +20°C bow coloured protein, molecular weight marker, Amer-
50% glycerol 12 months +37°C sham, International PLC) were separated by SDS-PAGE
non-glycerol 12 months +4°C in a 5-17.5% gradient gel over night according to Laemmli
non-glycerol 12 months +20°C [15]. Twenty microlitres of each extract was diluted with

equal amount of Tris buffer, adjusted to pH 6.8, containing

2% (w/v) SDS and 10% (w/v) glycerol, and incubated for
Skin-prick tests (SPT) are widely used to demonstraté® Min at +100°C without reduction. Separated antigens

specific IgE antibodies also agairi&tovale However, the ~Were then transferred to nitrocellulose sheets (Schleicher &

stability of theP. ovaleallergens in skin test solutions has Schuell, Dassel, Germany) ina Transphor apparatusin 1.0 A

not been established. Therefore we analysed in this study tgd 1.5h (Hoefer, San Francisco, USA) according to

stability of identified allergens d?. ovaleduring storage at Towbinetal[16]. The protein bands on the gel were stained

various temperatures and after different time periods. Thavith Coomassie brilliant blue.

stability was checked by immunoblotting and densitometry.

IgE antibody-detection

Materials and methods The specific IgE-binding of the allergens on nitrocellulose

was identified as described in detail [17]. In brief, nitrocel-
lulose sheets were first incubated in PBS-Tween 20 0.5% for
A serum pool of six atopic dermatitis patients, positivé’in 1 h to block the unoccupied binding sites and thereafter over
orbiculareRAST and IgE-immunoblotting, was designed to night at 20°C with serum pool. After three washes with
detect the 9, 20, 25, 27, 40, 42, 96 kDa bands and manna®BS-Tween 20 0.5%*3-labelled anti-IgE antibodies
thus including all important allergens &f. ovale Serum  (Pharmacia CAP Systems, RAST RIA, Kabi Pharmacia
total IgE value of the patients sera varied from 870 kU/L toDiagnostics, Uppsala, Sweden) diluted 1:10 in PBS-

Patients

3832 kU/L. Tween 20 0.5%, were added and incubated for 4h at
20°C. The '®3-labelled bands were visualized on a
Preparation of P. ovale extracts Trimax X-ray film in a cassette with intensifying screens

P. ovalestrain (CBS 7854) used in the assays was isolated %Ter\llrgli);;i;(gll\/l’ 3m, ltaly) after storage at 70°C prior to

the Department of Dermatology by the mycological labora-
tory of the University Central Hospital of Turku from the )
scalp of a patient with seborrhoeic dermatitis and later typedmage analysis

and deposited in CBS (Centraalbureau Voor Schimmelculrpe staining intensity of each band was measured from X-
ture, Dellft, Ngtherlands)._ The yeast was grown on agafay film by an image analysis (MCID Image Analysis,
plates on medium containing reduced-fat cream supplemeqmagmg Research Inc.). Scanning was done by measuring

tum according to Leeming and Notman [13]. The crudethe maximum peak. The density values were presented in
cytoplasmic extract was prepared with disruption of theyg|ative optical density (ROD).

cells in a X-press chamber (AB Biox, Goteborg, Sweden) as

previously reported [12,14]. The final diluents were Pre-pasults

pared by reconstituting the lyophilized antigen stored at

— 20°C with ALK-Diluent (0.3 mg human serum albumin After storage the extracts were golden brown in colour,
in 1 mL saline, ALK, Hoersholm, Denmark) without gly- except two; one extract not containing glycerol and stored
cerol or with 50% glycerol (Sigma, St. Louis, MO, USA). for 1 year at+ 20°C, that was dark brown and the other

The concentration oP. ovaleextracts were 20 mg/mL of stored for 1 year at- 37°C, and containing 50% glycerol,
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Fig. 1. Coomassie brilliant blue stained
time (months): 12 6 1 12 8 1 12 12 12 0 gels ofP. ovaleextracts. G is 50% glycerol
temperature (°C): [ containing extract and NG is nonglycerol
+20 +4 +20 +4  +37 +20 extract.

that was medium brown. All the extracts were free ofyear at room temperature without glycerol and+a87°C
precipitates after storage. with 50% glycerol had been degraded practically completely.
In Fig. 1 Coomassie Brilliant blue staining shows that IgE immunoblotting (Fig. 2) confirmed that storage at
proteins were poorly preserved @t20°C with 50% gly- +4°C in 50% glycerol was superior compared with that at
cerol. Even extracts stored &t4°C for 6 and 12 months in + 20°C. There were no significant differences between IgE-
50% glycerol were degraded, and new high moleculasstaining of the individual bands of freshly diluted freeze-
weight protein bands around 180kDa had appeared idried extracts with or without glycerol and with or without
extracts. Only the extract stored-&t4°C in 50% glycerol  sterile filtering.
for 1 month was quite well preserved. However, the extract When the extract containing 50% glycerol was stored for
stored for 1 year at- 4°C without glycerol was rather well one month at- 20°C only the 9 kDa and 20 kDa bands were
preserved, but here also a protein band of degradationlearly detected. After 6 months &t20°C in 50% glycerol
products around 60kDa was seen. Extracts stored for the 9kDa band was hardly seen and the other bands had
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- Fig. 2. IgE immunoblot ofP. ovale
extracts. G is 50% glycerol containing
i i 5 5 4 ” i% 4 " - extract and NG is nonglycerol extract. Non-
temperature (°C): glycerolated extract, which was fresh, was
+20 #4 +20 not sterile filtered as all other extracts.
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Fig. 3. The effect of temperature®(+ 4°C and + 20°C) for the

disappeared. After storage #t20°C for one year in 50%
glycerol there was a complete destruction of all the allergens
(Fig. 2).

In the extract stored a#4°C for 1 month in 50%
glycerol, all important IgE-binding bands were relatively
stable. After 6 months at 4°C in 50% glycerol the 9, 20,
22, 27, 40, 50 and 96 kDa bands could be visualized.
However, a new protein band of degradation productions
in 180kDa region had appeared. In extract stored for one
year at+ 4°C in 50% glycerol many important bands were
seen, but most had been disappeared. The 9 and 20kDa
bands could be detected, but the 27, 40, 50 and 96 kDa bands
had markedly weakened.

The loss in IgE binding activity was also seen in densi-
tometry, especially when extracts were stored+&0°C
(Fig. 3). The stability of low molecular weight allergens was
in general better than the stability of high molecular weight
allergens. The 9 kDa band was the most stable main protein
allergen retaining over 80% of its allergenicity when stored
at+4°C up to one year. At 20°C the 9kDa allergen lost
79% of its allergenicity in one year and the interpolated time
point for 50% degradation was at 5—6 weeks. The 20kDa
allergen was clearly more labile than the 9kDa allergen.
After one year, the 20kDa allergen lost 52% of its aller-
genicity when stored a#-4°C and 92% when stored at
20°C. The 50% degradation time points were 2—3 weeks at
+20°C and 11-12 months at4°C. The very labile 96 kDa
allergen lost 62% of its allergenicity during 1 yearHati°C
and 100% at- 20°C. The 50% degradation time points for
the 96 kDa allergen were 2—-3weeks -a20°C and 9-

10 months at+ 4°C.

Discussion

P. ovaleis a lipophilic yeast, which grows as a saprophyte
and an opportunistic pathogen on skin flora [18—20]. Gen-
erally the IgE response . ovalehas been established with
SPT, although no knowledge exists of the stabilityRof
ovaleskin test allergens. According to our earlier studies the
P. ovaleallergen used in the SPT should include at least the
9, 20 and 96 kDa bands and mannan [12]. Therefore the
serum pool used in this study to detect the IgE staining was
chosen to contain samples with IgE antibody response
especially directed against those bands. The selection was
based on earlier immunoblotting and mannan-RAST studies
with individual serum.

According to present results the allergensRof ovale
were very labile, especially when left at room temperature
or warmer conditions. Majority of IgE staining disappeared

stability of important protein allergens: (a) 9kDa, (b) 20 kDa and alre?dy after storage for 1 month at room temperature. At
(c) 96 kDa. On the vertical axis density of the IgE immunoblots +4°C the stability was better and the samples contained

(RODx 10-4) and on the horizontal axis the time of storage insome of the important allergens even after storage for 1

months. Broken lines represent 50% degradation timepoints.

year. However, under normal SPT conditions the allergen
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solutions are often kept at room temperature daily for 2 Franklin RM, Baer H, Hooton ML, Brown H. The stability of
several hours when the skin tests are performed. Under short ragweed pollen extract as measured by skin test and
such circumstances the solutions may loose their IgE antigen E. J Allergy Clin Immunol 1976; 58:51-9.

binding activity more rapidly. 3 Nelson HS. Effect of preservatives and conditions of storage on
Addition of 50% glycerol did not essentially improve the the potency of allergy extracts. J Allergy Clin Immunol 1981;
67:64-9.

stability of th? allergens |r_1 extracts stored-at °C during 4 Varjonen E, Bjoksten F, Savolainen J. Stability of cereal
one year. This clearly indicates that temperature of storage allergens. Clin Exp Allergy 1996; 26:436—43

is more important than the stabilizer used. 5 Vijay HM, Young NM, Bernstein IL. Studies on alternaria
During storage, in addition to disappearance of allergens, gajlergens. VI. Stability of the allergen components of Alter-
also new protein bands did appear. This was found for naria tenuis extracts under a variety of storage conditions. Int
example in extracts which contained glycerol and were Arch Allergy Appl Immunol 1987; 83:325-8.
stored at+ 4°C for 6 or 12months (Fig. 1). A new band 6 Bousquet J, Djoukadar F, Hewitt B, Guerin B, Michel FB.
was located in 180kDa region and most probably repre- Comparison of the stability of mite and pollen extract stored in
sented degradation products from high molecular weight normal conditions of use. Clin Allergy 1985; 15:29-35.
mannoprotein allergens, against which IgE antibodies were? Savolainen J, Viander M, Einarsson R, Nieminen E, Koivikko
frequently found in our previous study [12]. A. Stability of Candida albicans allergens during storage. Clin

When compared with the other yead®s,ovaleallergens Exp Allergy 1992; 22:991-5.
dto b |abil isiaeall Fors 8 Kortekangas-Savolainen O, Einarsson R. Thermal and storage
seemfa_ 0 be as fabile Cerevisiaea er%eng. ors. stability of Saccharomyces cerevisiae (baker’s yeast) allergens.
cerevisiae the storage for 1 month at6°C in 50% Clin Exp Allergy 1994; 24:257—-62.

glycerol extract destroyed two of the most important g woerstedt A, Hjort N. Pityrosporum orbiculare — a pathogenic
allergens, represented by 48 and 32kDa bands [8]. The factor in atopic dermatitis of the face, scalp and neck? Acta
main 46 kDa allergen ofC. albicans markedly lost its Derm Venereol (Stockh) 1985; 114:146-8.

allergenicity in glycerol-free extract a#4°C already 10 Kieffer M, Bergbrandt I-M, Faergeman J et al. Immune reac-
after 4weeks. However, addition of glycerol improved tions to Pityrosporum ovale in adult patients with atopic

the stability to 10weeks. Three other allergens (29, 50 dermatitis and seborrhoic dermatitis. JAAD 1990; 22:739-49.
and 57kDa) were stable after storage for 60 weeks [7]11 Kol_mer HI__, Taketom_i EA, Hazen KC et_aI.Effectofco_mbined

Thus, C. albicansallergens seem to be more stable when antibacterial and antifungal treatment in severe atopic derma-

compared toP. ovaleallergens, but in general, all yeast titis. J Allergy Clin Immunol 1996; 98:702—7.
P ) 9 ' 9 ! y 12 Lintu P, Savolainen J, Kalimo K. IgE antibodies to protein and

allergen extracts are quite labile. These findings are not  ,,nan antigens of Pityrosporum ovale in atopic dermatitis
completely unexpected because of the high enzymatic patients. Clin Exp Allergy 1997; 27:87—95.

activity in fungi. . o 13 Leeming J, Notman F. Improved methods for isolation and
It has been proposed earlier that the skin-prick test could enumeration of Malassezia furfur for human skin. J Clin

be superior to other available assays for diagnosing type | Microbiol 1987; 25:2017-9.

reactions tdP. ovalein AD patients [21]. According to the 14 Savolainen J, Viander M, Einarsson R, Koivikko A. Immuno-

present results the stability &. ovaleskin test allergens blotting analysis of concanavalin A-isolated allergens of Can-

was poor if the extract was stored at room temperature. That_ dida albicans. Allergy 1990; 45:40-6. _

will decrease the value of the skin test especially if the SPTS Laemmli UK. Cleavage of structural proteins during the assem-

result is negative and the extract used is older than 1 mont) bly of the head of bacteriophage T4. Nature 1970; 227:680-5.

6 Towbin HT, Staehelin T, Gordon J. Electrophoretic transfer of
In that case, freshly made allergen extract should be used or

ther test t of ific 1aE antibodies i proteins from polyacrylamide gels to nitrocellulose sheets:
other tests, e.g. measurement of specilic Ig= antibodies in procedure and some applications. Proc Natl Acad Sci USA

the serum of the patient, should be done. 1979 76:4350—4.
17 Bengtson A, Rolfsen W, Einarsson R. Characterization of Aller-
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