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Ovalbumin is a major protein component in the hen egg white, belong to
serpin (serine protease inhibitor) family on structure, but is a unique serpin
without inhibitory activity against proteases. During embryonic development,
ovalbummn in the native (N) form seems to undergo conformational changes and
take a heatstable form, which was named HS-ovalbumin. It has been known
that N-ovalbumin is artificially converted to another thermostable form called
S-ovalbumin by heating at an alkaline pH. Critical temperatures at which
ovalbumin became susceptible to proteolysis were shown to be reflected by the
previously determined denaturation temperatures () of the three forms of
ovalbumin (78, 83 and 86 °C, respectively). Here we characterized further the
three ovalbumin forms, N, HS, and S. The epitope of the monoclonal antibody
2B3/2H11, which recognizes N- and HS-ovalbumin but not S-ovalbumin, was
found to reside in the region EVVGSAEAGVDAASVSEEFR, which is
contained in reactive centre loop (RCL). Dephosphorylation experiments
| showed that the phosphorylated Ser-344 residue located on RCL is crucial for
the epitope recognition. The tryptic digests of the three forms of ovalbumin
inhibited lysozyme activity and the temperatures at which the digests exerted
the highest inhibition were roughly comparable to the respective Tm values.
Moreover, the trypsin fragment that inhibits the lysozyme activity was shown to
be ILELPFASGT MSMLVLLPDE VSGLEQLESI INFEK, derived from the 2B
strands 2 and 3, which reside near RCL. It is thus likely that a conformational
rearrangement of ovalbumin takes place at least at RCL and B strands, which
would originally be in internal portions and emerge on heating.

HS-ovalbumin was presented dominantly in egg yolk, amniotic fluid, and
serum of fertilized eggs. Moreover, analyses by monoclonal antibody and heat
treatment indicated that the HS-ovalbumin occupies the largest fraction of
ovalbumin that accumulates in the embryonic tissues. At the late stages of
development, HS-ovalbumin of amniotic fluid seems to be swallowed through
pharynx, carried in the intestine through stomach, and absorbed in the blood,
The cwrrent findings suggest that HS-ovalbumin is crucial for embryogenesis.
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