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The teleost egg is surrounded by a complex and multilayered proteinaceus envelope. The eggshell of most fishes consists of two or three layers, clearly distinguishable in term of ultrastructure, chemical constituents and, probably, functions. In general, its morphology depends on species and reflects adaptations to different ecological conditions. The egg envelope undergoes structural and mechanical changes during oocyte development and after fertilization seems to play several physiological roles, ranging from preservation of polyspermy to protection of the developing embryo.

Biochemical analyses indicated that the teleost eggshell is composed mainly by glycosylated polypeptides with low solubility in non-denaturing buffer. Only recent studies found that the main macromolecules are in the 45- to 60-kDa range, which can be likely assembled in a complex macromolecular structure through putative transglutaminase activity and some of them have gene sequences similar to genes encoding macromolecules of the zona pellucida of mammalians (Del Giacco et al., 2000). We have described the eggshell morphology, biochemical composition and physiology of rainbow trout (Oncorhinchus mykiss), (Scapigliati et al., 1992) whitefish (Coregonus lavaretus), (Scapigliati et al.,1995), sea bass (Dicentrarchus labrax) (Fausto et al., 2004) and icefish (Chionodraco hamatus) (Meloni et al., 2004). SEM and TEM analysis evidenced the complex architecture of eggshell in which three concentric layers can be distinguished (Z1, Z2, Z3). Furthermore, in sea bass the constitution of a layer (Z1a) localized between Z1 and Z2 was detailed. This additional layer could help to sustain the widening of the entire egg envelope. In icefish peculiar structures forming the outermost layer were observed. The presence of the outermost layer might be explained assuming it is of tertiary origin, so being a product of the cell during the passing trought the oviduct. It can be speculated that this previously undescribed outermost layer could represent an adaptative strategy of  icefish. Monoclonal antibodies specific for a 46 kDa glycosylated peptide from sea bass (mAb DLE7) and for a 46 kDa glycosylated peptide from icefish (mab CHE-1 and CHE-5) were produced.

Immunodetection techniques using the mAbs DLE7, CHE-1 and CHE-5 on serum, liver and ovary evidenced that chorionogenesis in teleosts is not restricted to the ovary, since the liver also takes part in this process. Egg macromolecular precursors have been found in liver and serum of spawning females suggesting that precursors find their way from the production site and are assembled in the ovary. 

The serum, liver and intra-ovarian localisation of the antigenic determinants throughout chorionogenesis and the relations with other components of the egg envelope gave further information to correlate chemical composition of each egg envelope layer with its origin and organisation. In addition was described for the first time the dynamics of assembling of macromolecules in the complex structure of the egg envelope of teleostean fish and was proposed a new interpretation of the discussed modalities of apposition of the different layers, suggesting multiple synthetic sources (exogenous and follicular) of egg envelope proteins. The analysis of dynamics sub-serving the formation of the egg envelope appears a relevant model to explore the cellular regulation of synthesis of  a complex extracellular matrix.
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