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Abstract

Structural and functional study of mnemiopsin photoprotein from Mnemiopsis leidyi
Mahmoud Reza Aghamaali

The cDNA of mnemiopsin (calcium-regulated photoprotein) from luminous ctenophore
Mnemiopsis Leidyi was cloned, expressed, purified, sequenced and charecterized. The cDNA was
621 base pairsin length, coding a 206 residues protein. The cDNA encoding mnemiopsin of M.
Leidyi was expressed in Escherichia coli and purified, which showed a single band with an
apparent molecular weight of ~ 27 kDa by SDS-PAGE. After preparation of semi-synthetic
mnemiopsin by using coelenterazine and EDTA, it showed luminescence activity in the presence
of CaCl,. Comparison of the two maost famous groups of calcium-regulated photoproteins,
coelenterate and ctenophore photoproteins, showed an interestingly high degree of structural
similarity regardless of their low sequence identity. These photoproteins with low sequence
identity can play an important role in understanding the structural basis of bioluminescence
activity. The deduced amino acid sequence of mnemiopsin gene showed 90% and 51% similarity
to ctenophore and codenterate photoproteins, respectively. Structural comparison and sequence
analysis showed an increase in the number of negative charges of calcium-binding loops in
ctenophore compared to coelenterate photoproteins, resulting in their higher sensitivity for
calcium binding. Besides, comparison of amino acid residues involved in substrate binding site
showed that binding pocket of ctenophore photoproteins contains less content of aromatic
residues than codenterates. This observation can lead to a decline in the number of stacking
interactions made between substrate and protein, followed by important effects on stabilizing of
coelenterazine in the cavity. The hydropathy profiles for cavity residues showed a different
pattern in these two groups. Amino acid differences in the substrate binding site and its
surrounding area makes different pattern of hydrogen bond network in relevant region in
ctenophore compared to coelenterate photoproteins. Structural comparison of these
photoprotein groups, with low sequence identity and high structural similarity, can present a
new insight into the mechanism of light emission in these photoproteins.

Key words: M. leidyi, Mnemiopsin, Ca?* dependent photoprotein, ctenophore
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