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The chemical structure and properties of ostrich (Ost) ovalbumin (OVA) and ovomucoid (OVM),
major egg white proteins, are not yet fully elucidated. In the present study, the partial amino acid
sequences and the post-translational modifications of OstOVA and OstOVM were compared to those
of chicken (Chi) proteins. Moreover, the studies comparing Ost and Chi proteins were performed on
the structural changes under heat treatment by using spectrometrical methods and specific
monoclonal antibodies (MAbs) established during this study.

The amino acid sequences of 4 peptides isolated by HPLC from tryptic peptides of OstOVA
were aligned with that of ChiOVA and suggested to correspond to residues 187-194, 200-208,
280-283 and 370-377 of ChiOVA sequence. The carbohydrate content of OstOVA was much higher
than that of ChiOVA, and double amounts of neural sugars were bound to OstOVA. The number of
phosphorylation sites in ChiOVA is known to be 0 to 2, while OstOVA was found to bind around one
phosphoryl group. ChiOVA has 4 free sulfhydryl groups, while the number of groups in OstOVA was
estimated to be 3.

Although OstOVM consisted of three heterogeneous fractions with a size distribution between
25 and 44 kDa, 15 residues of the N-termini of the fractions were identical and deglycosylated
OstOVM formed a single 25 kDa band on SDS-PAGE. This suggests that the three fractions are
translated from a single gene and the heterogeneity in size is caused by glycosylation. The similarity
in size between Ost and Chi OVM polypeptides also suggests that the structural feature of OstOVM
resembles the three-domain structure of ChiOVM. The extent of OstOVM glycosylation appeared
comparable to that of ChiOVM but OstOVM gave 3 times higher neutral sugar content
(approximately 16%) than did ChiOVM.

The hybridomas producing anti-OstOVA MADb were established. The four kinds of MAbs
obtained showed different binding specificity to OVAs from 9 avian species and their dissociation
constants (Kd) in the binding to OstOVA were 8.33 x 10 to 1.65 x 10”7 mol™.

The structural changes of OVA and OVM under heat treatment were monitored by turbidity,
fluorescence emitted by an aggregation-specific reagent or the proteins themselves. Moreover, the
binding of the MAbs mentioned above to heat-treated OstOVA was analyzed by ELISA. In neutral
pH, ChiOVA started to aggregate at around 65°C, while OstOVA did so at around 75°C. In acidic pH,
the temperatures to start aggregation and precipitation were coincidently 20°C higher in OstOVA
than in ChiOVA. OstOVA thus appeared remarkably heat-stable compared to ChiOVA.



