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Abstract

Cation exchange column chromatography and gel filtration chromatography
were used to purify four types of reptile lysozymes : SSTL A and SSTL B, from the egg
white of soft shelled turtle, ASTL from the egg white of Asiatic soft shell turtle and the
fourth lysozyme, GSTL, from the egg white of green sea turtle. The molecular masses of
purified lysozymes were estimated to be 14.8, 14.8, 14.8 and 15.2 kDa for SSTL A, SSTL
B, ASTL and GSTL respectively by SDS-PAGE. Zymograms of the four lysozymes on
native-PAGE mobility showed differences in charge between the reptile lysozymes. SSTL
A, SSTL B and ASTL had sharp pH optima of around pH 6.0, which contrast with that of
GSTL, which showed dual pH optima at around pH 6.0 and pH 8.0. These lysozymes
were stable at 90°C for 2 h, but completely lost activity after 3 h incubation. The amino
acid sequences of three reptile lysozymes (SSTL A, SSTL B and ASTL) were analyzed by
peptide mapping method. The lysozymes were reduced and carboxymethylated to
fragment them with trypsin. Then amino acid composition and amino acid sequence of
each peptide was performed. SSTLs and ASTL was proved to consist of 131 amino acid
residues whereas GSTL (JC7918) had 130 amino acid residues. SSTLs and ASTL have
an extra Gly residue at N-terminus which was found in pheasant lysozyme. Further, all
four reptile lysozymes have an insertion of a Gly residue between 47 and 48 residues
when compared with HEWL, as found in human lysozyme. The three reptile lysozymes
were shown to be very similar to one another on the basis of amino acid sequence. The
established amino acid sequence of SSTL A had the highest similarity to SSTL B with
three amino acid substitutions at positions 97 (Lys to Arg), 122(Gly to GIn) and 126 (Asp
to Gly). From the peptide mapping analysis, ASTL had four amino acid substitutions at
position 8, 41, 71 and 83 from SSTL B. The amino acid sequence of reptile lysozymes
that might contribute to substrate binding were found at subsites E and F (Phe34His,
Arg45Tyr, Thrd7Arg and Arg114 Tyr) when comparing to HEWL. The amino acid

substitution at position 8 and 83 in ASTL were newly detected in C-type lysozyme.

This is the first report for the discovery two type lysozymes in egg white of

reptile group. Further, the primary structures of reptile lysozymes are different from the



other c-type lysozymes. In addition, amino acid substitutions in between reptile lysozyme
group which were found mainly on the surface molecule of protein might contribute to the
binding affinity of an enzyme and bacterial cell substrate. Furthermore, the study of
catalysis mechanism with different kind of substrated is in progress to elucidate the

structural basis of the diversity in their biological activity.
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