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Abstract
Calcified organic substances in the skeleton contain a protein-polysaccharide complex taking
- a key role in the regulation of bio-calcification. However, information concerning the matrix
proteins in alcyonarian and their effect on calcification process is still unknown. For this
reason, I have studied the proteinaceous organic matrices of endoskeletal sclerites from the
alcyonarian corals, Lobophytum crassum and Sinularia polydactyla, to analyze the proteins
with their sequences and investigate the functional properties of the proteins present. The
separated sclerites from the colonies of both species were identified by Scanning electror
microscope (SEM). By recording the decliné of pH in the experimental design, the inhibitory
effect of the matrix on CaCO; precipitation was revealed. In an in vitro assay, I show that the
matrix proteins extracted from the calcitic sclerites induce the formation of amorphous
calcium carbonate prior tp its transformation into the caleitic crystalline form. I also show
scanning electron micrographs of the rhombohedral calcite crystals used as template, the
protein imprinted with these crystals. Analysis of proteinaceous components in the soluble
fraction of L. crassum shows particularly high content of aspartic acid followed by alanine,
glycine and glutamate. Aspartic acid, glycine, alanine and glutamate are most abundant
residues in the insoluble fraction. In both cases, the fractions show the highest concentration
of aspartic acid from the total proteins.

Prior to electrophoresis, our analysis of proteins extracted from the soluble and
insoluble organic matrices of the sclerites revealed an abundance of proteins in molecular
weight. The sodium dodecyl smifate-polyactylamide gel electrophoresis (SDS-PAGE)
analysis of the preparations in the soluble fraction showed four bands of proteins with the
apparent molecular weights of 102, 67, 48 and 37 kDa for L. crassum and seven bands with
109, 83, 70, 63, 41, 30, and 22 kDa for S, polydactyla. The SDS-PAGE analysis in the
insoluble matrices shows the protein fractions at 67 and 48 kDa for L. crassum and five
protein fractions at 109, 83, 70, 63, 30 and 22 kDa for S. polydactyla. A major band of about
67 kDa protein in L. crassum and two bands of proteins of about 70 and 63 kDa in S.
polydactyla yielded N-terminal amino acid sequences. Periodic acid-Schiff staining (PAS)
for both fractions indicated that the 67-kDa protein in L. crassum, and 83 and 63-kDa
proteins in S. polydactyla were glycosylated. For detection of calcium binding proteins, a
Ca’" overlay analysis was conducted in the extract with a *Ca autoradiography. The 102 and
67 kDa calcium binding proteins in L. crassum, and the 109 and 63 kDa Ca®* binding
proteins in S. polydactyla were found to be radioactive. An assay for carbonic anhydrase
(CA), which is thought to play an important role in the process of calcification, revealed
specific activities. Newly derived protein sequences were subjected to bioinformatics
analysis involving identification of similarities to other proteins. These findings suggest that
the endoskeletal sclerites of alcyonarian corals have protein-rich organic matrices, which
might be related to the calcification process,
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