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Investigation of organic molecules responsible for calcium translocation in
eggshell and nacre shell
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We investigated organic compounds which contributes to calcium translocation from
eggshell to chick embryo. From the ostrich eggshell, we identified four compounds including an
organophosphate. Among these compounds, the organophosphate A turned out to induce the formation of
amorphous calcium carbonate. In addition, quantification of eggshell components by stepwise extraction
revealed that organophosphate A was located in the inner layer of eggshell and decreased as an embryo
bone is formed. This localization was also proved by MALDI-TOF imaging analysis of cross section of
eggshell. The above results support the assumption that organophosphate A assists decalcification and
translocation of calcium ion. On the other hand, we focused on the shell of nacre (pinctada maxima) which
is said to promote the differentiation of osteoblast. We found that the reproducible differentiation and
calcification of the osteoblast require not the extract of nacre powder, but nacre chips.
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