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Agar is a cell wall component of macro red algae that can be hydrolyzed by agarase. Agarases are
classified into a-agarase (E.C. 3.2.1.158) and B-agarase (E.C. 3.2.1.81), in accordance with their cleav-
age pattern, and can be grouped in the glycoside hydrolase (GH)-16, -58, -86, -96, and -118 family
according to the amino acid sequences of the proteins. Many agarases and/or their genes have been
detected, isolated, and recombinantly expressed from bacteria, and metagenomes have their origins
in sea and terrestrial environments. Products of agarases, agarooligosaccharides and neo-
agarooligosaccharides, represent wide functions such as antitumor, immune stimulation, anti-
oxidation, prebiotic, hepa-protective, antibacterial, whitening, and moisturizing effects; hence, broad
applications would be possible in the food industry, cosmetics, and medical fields. In addition, agar-
ases are also used as a tool enzyme for research. This paper reviews the sources, purifications and
detection methods, and application fields of agarases. The role of agarases in agar metabolism and
the function of their enzymatic products are also surveyed.
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Fig. 1. Structure of agarobiose and neoagarobiose. Agarose are
composed of the repetition of neoagarobiose or agar-
obiose subunit. Catalytic sites of a-agarase and [-agarase
were also represented.
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Q! agarase”} o] AME-E=H| Fu F[32]¢] 2010:d 1€ 0l agar-
ase?] Y29 EA & H13G ). Table 12 pubmedol] A
20093 FH #A71A Y] agarase FH BH1E HMS F Fu
3219 East FEHA %A AHeld agarased] 7|4 54
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Agarase?| EF
Agarase?] EF= 4714 71F02 UE & ok

AR, W&gAe wel gagarase (EC 3.2.1.158)¢ B
-agarase (EC 32.181)2 U=  SIth(Fig. 1). a-Agarase™
agarose 3-glycanohydrolase2} 1= 3}H agaroseE 7|22 3}
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agarilytica 11119} Thalassomonas sp.[103]o] A5t Bi=] 1 )
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GH96 family 3tUeE QITH29]. 2} familyol] &3= E452
catalytic domain#} HFAHEo] A2 thEH|, GH50-> NA2
52 NA29F NA49| 53175 Aabetal, GH16E NA4RE A4
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Table 1. Properties and main end products of agarases reported from 2009

Optimal condition

Organism oH Temp. (C) End product Reference
Acinetobacter sp. AG LSL-1 6 40 NA2 74
Agarivorans albus QM38 7.6 35 NA6, NA4 142
Agarivorans albus YKW-34 7 30 N.D. 31
Cellvibrio sp. KY-Y]-3 7 35 NA6, NA4, NA2 112
Flammeovirga yayeyamensis YT 8 40 NA4, NA2 143
Microbulbifer sp. SD-1 6 30 N.D. 65
Pseudoalteromonas sp. AG4 55 55 NA6, NA4, NA2 101
Pseudoalteromonas sp. CY-24 6.5 40 NA6, NA4 85
Pseudoalteramonas spp. 7 35 N.D. 102
Saccharophagus degradans 2-40 7 30 NA2 67
Streptomyces coelicolor A3(2) 7 40 NA2 129
Thermoanaerobacter wiegelii B5 52 70 N.D. 9
Vibrio sp. CN41 7.5 40 NA4 82
Zobellia galactanivarans (mut AgaA) 75 45 NA6, NA4 79
Zobellia galactanivorans (mut AgaB) 75 45 NA6, NA4, NA2 55

Overlapped agarases with Fu et al [32] were excluded. NA2, NA4 and NA6 represent neoagarobiose, neoagarotetraose and neo-

agarohexaose, respectively. N.D. means not defined.
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107], Micrescilla [152], Pseudoalteromonas [85,86,101,102,115]
Pseudomonas [6,10,61,94], Pseudozobellia [96], Saccharophagus
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AE A4F F 0~05 M NaCle] 20 mM Tris-HCl $5&
(pH 8022 &EA A Alete] vjgAHT v o2 454
Ql agarases AA|gH H1[123], @A FAAH ol u s
A AzvhEads aen Aduyos Wkl 1290z
agarases F53 Hil[127], FEFHALIAIE JA} Fol
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sp. AG4 frefl 9] B-agarasew CaCly, FeSOs0l &J3 &4o] &
A3 CuSO,, MnCl, ZnSOs0l 9J3] E4Jo] A3 5 oi[101]
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o o3k wjekzA 94 %2 8} 9} agarase] A7 =HH o
a9 A2 Y= 4 Utk Vibro sp.
A Hj Aol agarosed 713l oF agar-
ase ¥/Jol HXE T B a[123]9}F wnkalH A
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