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In vivo experiments for elucidation of the process of molluscan shell formation
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Abstract. Molluscan shell consists mainly of CaCO; with small amount of organic matrix. CaCO; crystals
which have two polymorphs of aragonite and calcite, are arranged into specific direction and form
microstructure with geometric alignment.

Species used for this research are Pinctada fucata martensii, whose shells are composed of inner aragonitic
nacreous and outer calcitic prismatic layers. Recent studies on molluscan biomineralization have been focused
on the analysis of genes encoding organic matrix proteins, while in vivo and ir vitro analysis of their functions
should be clarified in future.

In this research, we intend to elucidate the process of shell formation based on the experiment of shell
regeneration, tissue culture and crystallizing experiment.

As the result, several kinds of organic materials were observed on the cover glass which can relate to
formation of crystal nucleus and shell microstructure. Additional observation was the formation of regenerated
shell with different microstructure from the nacreous layer. X-ray diffraction analysis resulted in the formation
of calcite instead of aragonite forming the nacreous layer. Observation of surface microstructure of the
regenerated shell by scanning electron microscope showed similar structure to the prismatic layer.

Needle-like microcrystals, containing high contents of sulphur were observed from the cultured epithelial
tissues. These sulphurs were estimated to be derired from sulphur-containing glycoprotein, protein with high
amount of Cys or sulfated protein. Finding of such sulphur-rich components will support the template theory
about molluscan shell formation and further precise identification of the components will be the key for
understanding crystal nucleation, control of crystal polymorphism and shell microstructure in the process of
molluscan shell formation.
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nacreous layer

Figure 4: SEM micrograph of cross-section of the
regenerated shell layer 30 days after the start of

Figure.1: Boring shell used for the experiment. .
experiment.
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Figure 2: Membrane-like organic matrix stained by alizarin Figure 5: SEM micrograph of cross-section of the
red S formed on coverglass placed between regenerated shell layer.

boring shell and mantle epitherium, 3 days after
the start of experiment.
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Figure 6: SEM micrograph of planeview of the regenerated
layer.

Figure 3: Microcrystals formed between membrane on
coverglass placed between boring shell and
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Figure 7: SEM micrograph of planeview of the untreated
prismatic layer.
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