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Antigenic and Allergenic Determinants of Ovalbumin
I. Peptide Mapping' Cleavage at the Methionyl Peptide Bonds and Enzymic Hydrolysis of Native and
Carboxymethyl OA

S. Elsuyed, A.S.E. Hqmmer, M.B. Kalvenes, E. Florvaag, J. Apold, H. Vik

Al lergy Research Group,  Laboratory of  Cl in ica l  B iochemist ry ,  Univers i ty  Hospi ta l ,  Bergen,  Norway

Abstract. The effects of enzymic cleavage and perturbing the conformation of the allergenic and antigenic
determinants of hens egg white albumin (OA) were examined. Hens egg white extract of a total protein concen-
tration iÌ.13 g/l was prepared. Isoelectric focusing in sodium docedyl sulfate and polyacrylamide gel peptide
maps for the crude egg white extract showed 26 spots visualized by staining with Coomassie blue. The OA was
purified using a TSK-2000 gel fi ltration chromatography column. The specifìc allergenic reactivity of the puri-
fied OA as measured by RAST inhibition and direct RAST was relatively high: 3 pg gave an inhibition of ap-
proximately l0%.

The cleavage of OA with cyanogen bromide resulted in 4 fractions, all capable of binding specifìc IgE with
the first peak showing the highest inhibition. Thermal denaturation of OA had no direct effect àn the antigenic
reactivity. RAST inhibition values for the denatured protein were similar to those of the native protein. Car-
boxymethylation of OA gave a product with only 200/o of the inhibition reactivity. Further treatment with tryp-
sin did not abolish the allergenic and antigenic reactivities as shown by RAST inhibition and by deflection of
OA line in rocket l ine immunoelectrophoresis. On the other hand, l imited pepsin hydrolysis destroyed the anti-
genic structure of the molecule. The reactivity of OA is thus relatively stable and could iasily be retained mak-
ing it possitrle to identify the allergenic determinants of enzymic hydrolysates used for elucidating the antigenic
structure of' the molecule.

Introduction

Hypersensitivity to different foods is a common
.:1t.. of a variety of symptoms including asthma,
rnrnr t rs,  atopio dermat i t is  and others Ul .Egg whi te is
one of the inrportant food items that frequently in-
ouce hypersensitivity, particularly in atopic children

I?U. H.nr egg has béen used as a nutrienr throughout
the evolut ion of  man. I t  is  the most .complete '  animal
food naturally processed for the growth of the embryo

ltol teg is today an inherent ingredient in human
and animal food and it is most difficult to be totallv
excluded from meals.

,-Egg ull.rgy has been a subject of study for many

::tig:t 122.25l. tt has been clearty shown rhat among+u- different cgg white proteins only 3 are major al-lergens, namely ovalbumin (OA), ovomucoid andovotransferrirr 
[19-22]. OA is the most abundant of

'l

t t

the proteins, forming 58% w/w of the whole egg
white. A crossed immunoelectrophoresis (CIE) refer-
ence precipitation pattern for hens egg white and a
corresponding crossed radioimmunoelectrophoresis
(CRIE) have recently been presented [19-20].

The function of OA is not known; it has recently
been suggested that it is a good substrate for protease,
and its role may involve its l imited proteolysis by elas-
tase or elastase-like enzymes [28]. The data on the
complete primary structure of hens OA (385 residues,
Mr 42,699) are available l24l and the antigenic struc-
tures of several proteins have been determined U-4,9,
10,231. Furthermore, OA is a model protein widely
used in protein characterization and as a model im-
munogen particularly in studies on regulating rea-
gin ic IgE response in rodents [5,  l6-18] .  I t  is  of  im-
portance that the antigenic structure of a protein as
used widely as OA is studied. The present paper is the
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