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IgE-binding components of baker’s yeast (Saccharomyces
cerevisiae) recognized by immunoblotting analysis.
Simultaneous IgE binding to mannan and 46-48 kD
allergens of Saccharomyces cerevisiae and Candida albicans
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Summary

The Saccharomyces cerevisiae allergens were characterized by IgE-immunoblotting with
serum samples of 83 patients; 63 represented patients with atopic dermatitis with
previous positive skin prick test or RAST for S. cerevisiae, seven patients with AD but
negative test results and 13 were non-atopic controls. Disrupted whole body extract of S.
cerevisiae was used in the assays. From the patients tested 41 patients with atopic
dermatitis appeared positive in IgE immunoblotting revealing 22 IgE stained bands.
From these bands 10 represented intermediate allergens, and 12 minor allergens. The
most frequent staining was obtained with the 48 kD band (39%). When the staining
pattern of 45 kD and 48 kD bands and mannan was compared with Candida albicans
allergens or purified baker’s yeast enolase a simultaneous binding was seen with the 48
kD band of S. cerevisiae and the 46 kD band of C. albicans and enolase whereas the 45
kD band was neither associated with the 46 kD band of C. albicans nor purified enolase.
High molecular weight staining was found in five samples. The staining pattern was
associated with the mannose containing structures in parallel with C. albicans.

Clinical and Experimental Allergy, Vol. 23, pp. 179-184. Submitted 28 April 1992;

revised 27 July 1992; accepted 3 August 1992.

Introduction

Saccharomyces cerevisiae (S. cerevisiae, baker's yeast) is
common in our everyday nutrition. In earlier clinical
studies it has been suspected to be a triggering factor in
chronic urticaria [1] and in bakers’ asthma [2]. Positive
skin-prick test results also suggest an association with
exacerbation of atopic dermatitis (AD) [3].

The knowledge concerning the allergenic properties of
S. cerevisiae has been limited; only Baldo er al. have
carried out an immunoblotting study with three patients
and suggested that the 51 kD protein, close to the 52 kD
S. cerevisiae enolase, would be a major allergen [2].

To evaluate the allergenic properties of S. cerevisiae
more detailed studies including characterization of the
extract are needed. In this study patients allergic to S.
cerevisiae, proven by RAST and skin-prick test (SPT)
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techniques, were selected for analysis of the allergenic
composition of baker’s yeast by IgE immunoblotting
technique.

Materials and methods
Preparation of antigens

Source material S. cerevisiae was obtained from Oy
Alko Ab as a commercial product for household use.
According to the manufacturer the yeast had been
cultured on a fermentation media, rich in nitrogen and
phosphate, and containing beet molasses as described
earlier [4].

Crude antigen The crude cytoplasmic extract of the
yeast cells was prepared after disruption in an X-press.
Briefly, the yeast cells were suspended in 0-125 M ammo-
niumhydrogencarbonate (50% w/v) and broken in a X-
press chamber (Biox Ab, Jirfilla, Sweden) with six
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dehydrogenase [16]. Itis noteworthy that in our material a
39 kD band was shown to be an intermediate allergen of
S. cerevisiae.

A diffuse high molecular weight stain was seen in IgE-
immunoblots of five patients. With C. albicans this kind
of stain has been shown to be due to IgE-binding to
mannan polysaccharide [5]. As the cell wall of S. cerevi-
sige contains mannan (7], purified mannan and mannan-
free proteins of S. cerevisiae as well as C. albicans were
analysed with high molecular weight reactive sera. The
high molecular weight stain was associated with purified
mannan preparations of S. cerevisiae as well as C.
albicans. Mannan might thus be an important crossreact-
ing component of allergenic yeasts. High molecular
weight polysaccharides have been speculated to lie behind
allergenic crossreactivity of Pityrosporum ovale and C.
albicans [17]. RAST-inhibition studies with purified poly-
saccharides from all three yeasts are needed and may
clarify the subject.

The connection of yeasts with pathogenesis of other
diseases has been noted. Recent studies with Morbus
Crohn patients have revealed elevated IgA and 1gG
responses against baker’s yeast antigens [18]. In detailed
analysis the important antigen for this response was
shown to be a high molecular weight glycoprotein [19].
The relationship of this glycoprotein and the mannan
observed in our studies should be explored as they may
represent the same antigen.

To analyse further the significance of yeasts as ethio-
pathogenetic agents in the disease processes more should
be known about the stability of the yeast allergens in food
processing and in the gastrointestinal tract. These studies,
exploring the detailed allergenic pattern of S. cerevisiae,
provide the basis for further studies within the field of
clinical and experimental allergy.
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