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Purification and charaterization of alginate lyase from Chlorostoma rustica

SUN Li-ping, XUE Chang-hu, XU Jia-chao, CAl Yue-piso, ZHAO Xue
[ Fishery College, Ocean University OF China, (Jingdan 266003 , China )

Abstract; Alginate is an acidic polysaccharide composed of (1-+4)-linked a-L-guluronic acid ( GulA) and
B-D-mannuronic acid ( ManA ), arranged in three types of block structures, polyguluronate [ poly({ GulA) ],
polymannuronate [ poly ( ManA ) ] and hetero-polymeric random sequences [ poly ( ManA/GulA ) ). Alginate
lyase has recently attracted the attention, because the enzymatie degradation of alginate expands a potential use
of this polysaccharide. Additionally, some of the alginate-derived oligouronic acids are gaining biochemieal in-
terest due to their physiological activities on plant growth. As alginate is a hetera-polysaccharide , the choices
of enzyme sources and reaction conditions affect the end products. Thus, the elucidation of the substrate speci-
ficities of alginate lyase toward various kinds of oligouronic acids is important for the preparation of desired ali-
gouronic acids by enzymatic degradation of alginate. Alginate lyases have been tentatively classified into two
types based on their substrate specificity, defined as the preference for either polymannuronate lyase or polygu-
luronate lyase block. The alginate-degrading enzymes, polyM lyase and polyG lyase, cleave the glycosidic
linkage of alginate by B-elimination reaction and produce oligouronic acids with a 4,5-unsaturated uronic acid
residue at the non-reducing end. Many alginate lvase were purified, and their physicochemical properties wern
characterized. In these studies, some invertigators elucidated the substrate specificities of the enzymes toward
cach of the three types of blocks, and end-products of the reaction were identified using NMR, TLC, HPLC
and paper chromstographic techniques. Alginate lyase activity has been detected from a wide variety of
sources, including marine mollusks, bacteria, fung and marine brown algae.

The alginate lyase activity from Chlorostoma rustica was detected , and purified by using ammonium sulfate
precipitations , and successive fractionation on DEAE-Sephadex A25 , Sephadex G-100 and Sephacryl S-300 HR
columm chromatography. The enzyme was purified to an electrophoretically homogenous state. lts molecular
weight was determined to be about 28 kD) on SDS-PAGE. The purified enzyme showed maximum activity at pH
7.0 and 40 °C., and this alginate lyase activity is not stable at high temperature ;the lyase activity can be af-
fected by several jons. It was activated by Mg* ,Z0"" ,Na* and K*, and inhibited strongly by Mn®* ,Co®*
and Cd*" 5 Both polyM and polyG block degrading activites were observed, PolyM-specific lyase attacks the
polyM region in alginate moleeules and leaver polyG fragments having gelling activity in the presence of ealei-
um ions, PolyG-specific lyase degrades the polyG region and yields polyM fragments with no gelling activity.
The: substrate specificity of the lyase was studied by diseriminating between the types of gellation (i. e. halo or
rings formation ) caused by the interaction between caleium ions and depolymerized alginates. This alginate
Ivase from Chlorostoma rustica produced a white ring. The result indicated that the lyase was highly specific 10
poly(s. It showed that the use of calcium ions is simple and sensitive for the detection of alginate lvase activity
on agar plates containing alginate in nutrient medium. The caleium ion method was applied 1o the determina-
tion of substrate specificity of alginate lyase on agar plates containing alginate, but not polyM or polyG. And
the substrate specifity was also confirmed by degrading polyM and poly(i. The result showed there was higher
lyase activity on polyG than on polyM,
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