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Abstract

Abstract

As the most primary multicellular organisms on earth, sponges possess the most
novel skeletal elements, siliceous spicules. An enzyme named silicatein, which is
considered to be a new member of the papain-like cysteine protease subfamily, is
closely related to the formation of siliceous spicules. Silicatien is distinguished by a
Ser-Asn-His catalytic triad and characteristic serine cluster, which plays an important
role in the catalyzation of amorphous silica condensation. The feature of catalyzing
biosilicification under ambient environment makes silicatein a valuable research object
in applications of bionics.

The research model organism is the demosponge Mycale phyllophila, Hentschel
1911 (Porifera, Demospongiae, Poecilosclerida, Mycalidae), which is a common
species along Fujian coastal areas. In order to obtain active recombinant silicatein a.
(rSILICa._MYCPH) from M. phyliophiia, we cloned the silicatein o gene termed
MPSILCA by using RT-PCR, constructed the specific prokaryotic vector by choosing
the vector pET-32a(+) and the bacterial strain Escherichia coli, and expressed
rSILICa_MYCPH successfully. However, most of the interest protein were expressed
in the form of inclusion bodies, so we tried to refold the denatured protein from the
inclusion bodies. The results suggested that the used refolding method was suitable for
rSILICa_MYCPH, and we obtained certain amount of active silicatein a. After insuring
the activity of rSILICa_MYCPH, we studied several conditions in order to find those
suited the activity assay the most, which was the first activity assay conditions trial on
silicatein.

The results of gene and amino sequence analysis indicates that the open reading
frame of MPSILCAa was 993 bp, which encoded 330 amino acids. The deduced protein
contained the classic silicatein catalytic triad and serine cluster, as well as two structure
domains, Inhibitor 129 and Peptidase C1A. Sequence identity analysis showed that the
amino acid sequence was the most similar and the most homologous to the silicatein

A2 (ACH48000.1) of the sponge Latrunculia oparinae, which belongs to the same
1
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