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Fucoidan-degrading enzymes from marine microorganisms
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Abstract: Recent studies have demonstrated that fucoidans and their degradation products possess
various biological activities. Thus, the enzymes to hydrolyze fucoidans attract more attention. This
review summarizes the recent achievements in the discovery, detection of activity, properties and
application of fucoidan-degrading enzymes derived from marine microorganisms. Also, the approaches
to understand fucoidan-degrading enzymes from marine microorganisms are introduced. It is expected
that the rapid development of modern omics and structural biology will promote the research of novel
fucoidan-degrading enzymes derived from marine microorganisms.
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Table 1 The source of fucoidan-degrading enzymes and their substrates

HEEZHE CAuE SRR

THEEYIARIR A EIRZ IR RAR o . ,.  ZEIC
. : Sy Fi: EE/RH Fue/SO4
Source Habital Source of fucoidan ) References
Mr (kD) molar ratio
Acinetobacter, Alteromonas/ Intra-cellular  Fucus evanescens 300-500 1:0.8
Pseudoalteromonas, Bacillus, Coryneforms, Laminaria cichorioides 60-80 1:1.7 [22]
Cytophaga, Flavobacterium, Micrococcus, L ) ;
P%Udomnas, \Abrio Lamlnaflajaponlca 28730 109
Dendryphiella arenaria TM94 Intra-cellular ~ Fucusvesiculosus ND ND
Laminaria digitata ND ND 23]
Flavobacteriaceae SW5 Extra-cellular Pevetia canaliculata ND 1:1.8
Ascophyllum nodosum ND 1:1.6 [1]
Fucus spiralis ND 1:1.6
Fucobacter marina SA-0082 Extra-cellular Kjellmaniella crassifolia ND ND [24]
Littorina kurila Intra-cellular  Fucus distichus ND ND [25]
Pseudoalteromonas atlantica Extra-cellular Fucus vesiculosus ND ND [21]
Patinopecten yessoensis Intra-cellular ~ Nemacystus decipieus >480 ND [26]
Pecten maximus Extra-cellular  Ascophyllum nodosum 13 1:1.3 [27]
Intra-cellular ~ Ascophyllum nodosum 25 1:1.1 [28]
Intra-cellular  L-fucopyranoside 13 1:1.4 [29]
Vibrio sp. N5 Extra-cellular  Kjellmaniella crassifolia ND 1:1.5 [16]
Fucophilus fucidanolyticus Intra-cellular ~ Cladosiphon okamuranus 2 000 ND [30]
Alteromonas sp. SN-1009 Extra-cellular Kjellmaniella crassifolia ND ND [18]
Sphingomonas paucimobilis PF-1 Extra-cellular Undaria pinnatifida sporophyll 1246 ND [31]
#: ND: RAill.
Note: ND: Not determinated.
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