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bstract

This study reports the isolation of chitin binding proteins secreted
83. Tryptic peptide mass analysis by HPLC–ESI/MS identified four p
ata for database search identified the 90, 65, and 47 kDa proteins as
ugar-inducible porin. The 90 and 65 kDa proteins, later designated
00 HR gel filtration chromatography and their enzymatic properties
fficiency (kcat/Km) towards pNP-diNAG than Chi-90. Investigation of t
Please cite this article in press as: Suginta W, Identification of chitin bindin
alginolyticus 283, Enzyme Microb Technol (2007), doi:10.1016/j.enzmict

est at pH of 6.5. At this pH, Chi-65 revealed almost seven folds higher ac
ogether with the equivalence of the optimal pH value and the resemblance
nsoluble chitin suggested that Chi-65 may be derived from the Chi-90 prec
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. Introduction

Chitin, a linear �-1,4-linked homopolymer of N-acetyl-
lucosamine (GlcNAc or G1), is one of the three most abun-
ant polysaccharides in nature, in addition to cellulose and
tarch. Chitin is found naturally in the shells of crustaceans,
uch as crab, shrimp and lobster, as well as in the exoskeleton
f marine zoo-plankton, including coral and jellyfish. Insects,
uch as butterflies and ladybugs, have chitin in their wings
nd the cell walls of yeast, mushrooms and other fungi also
ontain this natural polymer. In oceans, insoluble chitin is an
mportant nutrient source for maintaining the ecosystem in the

arine environment. Although 1011 metric tonnes are produced
nnually in the aquatic biosphere alone, there is no substan-
ial accumulation of chitin in ocean sediments [1]. This is
ecause a bioconversion process is naturally driven by chiti-

Abbreviations: Gn, �-1-4 linked oligomers of GlcNAc residues where
= 1–6; pNP-(GlcNAc)2, 4-nitrophenyl N,N′-diacetyl-�-d-chitobioside; TLC,

hin-layer chromatography; HPLC–ESI/MS, high performance liquid chro-
atography electrospray mass spectrometry
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a highly chitinase producing bacterium, Vibrio alginolyticus strain
ns that bound specifically to chitin. Submission of mass fingerprinting
nases. On the other hand, the 38 kDa protein was compatible with a
0 and Chi-65 respectively, were further co-purified using Sephacryl
vely studied. Kinetically, Chi-65 displayed 2.3 folds greater catalytic
itinase activity as a function of pH revealed that both enzymes worked
tivity than Chi-90. The similarity in peptide mass fingerprinting data,
in their hydrolytic patterns towards soluble chitooligosaccharides and
ursor.
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olytic marine bacteria, especially Vibrio species [2,3]. These
acteria utilize chitinous materials very efficiently by convert-
ng them into organic compounds that then can be used as
itrogen and carbon sources. The enzymes that directly per-
orm chitin degradation are located extracellularly, in the cell
nvelope, the periplasmic space, the inner membrane and the
ytoplasm of the marine bacteria. They can be divided into
wo major groups, which are the chitinases (EC 3.2.1.14) and
he �-N-acetylglucosaminidases (GlcNAcases; EC 3.2.1.30).
hitinases hydrolyze chitin to soluble oligosaccharides, mainly
,N′-diacetylchitobiose (G2), which is further hydrolyzed to G1
y GlcNAcases. The short-chain hydrolytic products, both G1
nd G2, are then taken up by the bacterial cells initially through
n outer membrane protein (chitoporin) [4], followed by spe-
ific cytoplasmic membrane transporters [5–7]. The catabolic
ascade of chitin utilization by marine bacteria has been sug-
ested to comprise a large number of genes and proteins [8]
nd is controlled by complex signal transduction systems [4]
hat influence important steps such as: (1) chitin sensing, (2)
ubstrate attachment, (3) chitin degradation into oligosaccharide
ragments, (4) transport of the chitooligosaccharides, mainly G2,
o the cytoplasm, and (5) catabolism of the transport products to
ructoses-phosphate, acetate and NH3.
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