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Abstract
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Shellfish have shells in a variety of colors, but their pigments have yet to be chemically identified,
and most of their biosynthetic pathways, roles, and evolutionary backgrounds remain rudimentary.
In this study, we focused on the blue pigment contained in the green mussel (Perna viridis). The
blue pigment has been found to be a pigment peptide with phenoxazine as a chromophore; but its
stereochemistry remains to be elucidated. In this study, the objective was to determine the
complete structure of this compound.

The green mussels were collected in Enoshima, and their pigments were extracted. The amount of
the blue pigment in crude extract was quantified by HPLC; its content was lower than previously
obtained extracts (approx. 20%). The color of shells varies among individuals, with some
individuals having a bright green color and others having a dull green color. It was suspected that
the amount of blue pigment varied among populations. Using samples collected at Enoshima,
Kanazawa, and Fukaura ports, image analysis and blue pigment quantification were conducted to
examine the relationship between the two parameters; RGB decomposition unveiled that the
Enoshima group had a significantly higher percentage of red elements (R%) and fewer G% and
B% elements. Conversely, the other groups had less R% and more G% and B% elements. The
quantification of blue pigment demonstrated that the Enoshima group had a lower amount, approx.
10-40% of that of the other groups. Blue pigment yield showed a negative correlation with R% and
a positive correlation with B%. In appearance, the extraction from with bluer and less reddish
coloration was found to yield more blue pigment. The extract was purified and approx. 80 yg of
blue pigment was isolated; for structure determination by X-ray crystallography, the vapor diffusion
crystallization of the pigment was explored. Thin and granular precipitates were obtained, but no
crystals were done. The organic synthesis of the pigment with the presumed structure was also
attempted; the blue chromophore was successfully synthesized, but the substrate degraded during
the deprotection of the peptide chain.
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Structural and functional elucidation of pigment peptides in the green mussel shell
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2. MIREBRRAEEOBE FER)

Shellfish have shells in a variety of colors, but their pigments have yet to be chemically identified, and most of their biosynthetic
pathways, roles, and evolutionary backgrounds remain rudimentary. In this study, we focused on the blue pigment contained in the
green mussel (Perna viridis). The blue pigment has been found to be a pigment peptide with phenoxazine as a chromophore; but its
stereochemistry remains to be elucidated. In this study, the objective was to determine the complete structure of this compound.

The green mussels were collected in Enoshima, and their pigments were extracted. The amount of the blue pigment in crude extract
was quantified by HPLC; its content was lower than previously obtained extracts (approx. 20%). The color of shells varies among
individuals, with some individuals having a bright green color and others having a dull green color. It was suspected that the amount of
blue pigment varied among populations. Using samples collected at Enoshima, Kanazawa, and Fukaura ports, image analysis and blue
pigment quantification were conducted to examine the relationship between the two parameters; RGB decomposition unveiled that
the Enoshima group had a significantly higher percentage of red elements (R%) and fewer G% and B% elements. Conversely, the other
groups had less R% and more G% and B% elements. The quantification of blue pigment demonstrated that the Enoshima group had a
lower amount, approx. 10-40% of that of the other groups. Blue pigment yield showed a negative correlation with R% and a positive
correlation with B%. In appearance, the extraction from with bluer and less reddish coloration was found to yield more blue pigment.
The extract was purified and approx. 80 U g of blue pigment was isolated; for structure determination by X-ray crystallography, the
vapor diffusion crystallization of the pigment was explored. Thin and granular precipitates were obtained, but no crystals were done.
The organic synthesis of the pigment with the presumed structure was also attempted; the blue chromophore was successfully
synthesized, but the substrate degraded during the deprotection of the peptide chain.
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