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Table 1 The B-mannanases with known 3D structure
Sources PDB code Reference
Bacteria
Thermobifida fusca KW3 1BQC 6
Pseudomonas cellulosa 1J9Y 7
Bacillus sp. JAMB-602 1WKY 8
Cellulomonas fimi 2BVY 9
Bacillus subtilis 7.-2 2QHA 10
Alicyclobacillus acidocaldarius Tc-12-31 3CIV 11
Fungus
Hypocrea jecorina RutC-30 1QNO 12
Plant
Lycopersicon Esculentum 1RH9 13
Animal
Mytilus edulis 2COH 14

B' 18

Table 2 Module arrangement of some microbial 3-mannanases

Microbial species Protein Module arrangement Reference
Aspergillus sulphureus ManN CD5 19
Bacillus circulans CGMCC1416 ManB48 CD5 20
Bacillus circulans CGMCC1554 Man5A CD5 21
Bacillus sp . JAMB-602 Man5A CD5 8
Bacillus subtilis 7-2 BCman CD26 10
Bacillus sp . JAMB-750 Man26A CD26/CBM23/MBM/CTIX/MAR 22
Bacillus stearothermophilus ManF CD5/CBM27 23
Bispora sp. MEY-1 Man5A CD5 24
Caldibacillus cellulovorans ManA ORF1/ /CBM3B/CD5/CBM3b/ORF3 25
Caldocellum saccharolyticum Ri8B .4 ManA CD26/ 26
Cellulomonas fimi Man26A CD26/LP/CBM23 27
Cellvibrio japonicus Man5A CD5/CBM2a 28

Man5B CD5/CBM5

Man5C CD5/CBM10/
Cellvibrio japonicus Man26B CD26 29

Man26C CD26
Clostridium cellulolyticum Man5K LP/DM/CD5 30
Clostridium thermocellum Man26B CD26/LP/DM 31
Cryptopygus antarcticus CaMan CDs5 32
Paenibacillus polymyxa Man26A CD44/FN3/CD26/CBM3 33
Piromyces sp. ManA CD/DM 34
Pseudomonas fluorescens MANA CD26 35
Rhodothermus marinus ManA CD26 36
Thermoanaerobacterium polysaccharolyticum ManA LP/CD/CBM16/SLH 37
Trichoderma reesei Man5A CD5/LP/CBM1 28
Vibrio sp. ManA CD5 38

CD catalytic domain with family number CBM carbohydrate binding module with family number CTIX collagen type [X alpha | chain DM dockerin module

FN3 fibronectin type Ill like repeat LP leader peptide MAR membrane anchor region of Gram positive surface protein MBM mannan binding module ORF open

reading frame SLH surface layer like protein region

domain of unknown function.
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Fig.1 Typical structure of {/a g-TIM barrel from the top view.
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Recent advances and prospect on structural biology of p-mannanase-A review

Yueju Zhao' * Yanfen Xue' Yanhe Ma'”
! Laboratery of Extremophiles Institute of Microbiology Chinese Academy of Sciences Beijing 100101 China
? Graduate School Chinese Academy of Sciences Beijing 100049 China

Abstract -mannanases -1 4-D-mannanase EC 3.2.1.78 as a hemicellulose hydrolase are widely distributed in bacteria
fungi plants and even animals. They can randomly hydrolyze the 3-1 4-mannosidic linkages in mannan and heteromannan and
have great potential in the food/feed pulp/paper medicine oil exploitation and detergent industries. Most [3-mannanases often
display a modular organization and usually contain structurally discrete catalytic and non-catalytic modules. Catalytic domains of
these enzymes share a [/a g-barrel fold which play important roles in substrate binding and catalysis. Carbohydrate binding
modules as the most common non-catalytic modules fold as (-sandwich and facilitate the targeting of these enzymes to
polysaccharide. In this review a brief introduction is given concerning structural characteristics and function of these f3-
mannanase modules .

Keywords (-mannanase catalytic module carbohydrate binding module structural characteristics function
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