[DEXyESI

Acta Microbiologica Sinica

2023, 63(6): 2330-2339
http://journals.im.ac.cn/actamicrocn
DOI: 10.13343/j.cnki.wsxb.20220704

Review SRS

CBM #E Z #E RV R N R

fH, i

K Tolk Rz TRE2ABE, 107 Ki%E 116034

557, #MiL. CBM 722 M e A b i L A E R (0], AR 274k, 2023, 63(6): 2330-2339.
NI Xin, YANG Fan. Application of carbohydrate-binding modules in degradation of polysaccharides[J]. Acta Microbiologica
Sinica, 2023, 63(6): 2330-2339.

B . KA 4h 45 A A3 (carbohydrate-binding module, CBM) 2 2% /KA &4 & 1 Bl 4 & 48 X,
o, HIERIRF TS B4R B MR L AR S AL S M IR A R A I T 84 TR R AE AR 2L
F, WL BITEMott e E . KRE. LT RFRERRF XS TEH. RRZ#kH CBM
FHRBRREMREEZEREA FR G RMES4EE., KX CBM 9Kk, $MFAaesEF 5o
3 CBM iE 5 R 69 RUAT T 4238, 45 A At HAF 4 ok -4 7U1E A 3| % 4B Jk 4 0 T4 i Ao b8 35 K %
Bl P Ty ) 0 BL R AT T B4k

XBRIE: MRS M SRS, SR, B KGEEE

Application of carbohydrate-binding modules in degradation
of polysaccharides

NI Xin, YANG Fan"
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Abstract:  Carbohydrate-binding module (CBM) are important components of
carbohydrate-active enzymes. CBMs recognize and bind to specific polysaccharides (substrates)
to increase the concentration of catalytic domains near the substrates and improve catalytic
efficiency, facilitating the degradation of macromolecular compounds such as cellulose, xylan,
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chitin, and xanthan. The substrate-binding characteristics of CBM vary because of the different
sources or structures. This paper summarizes the studies of CBM in recent years from the aspects
of family, structure, and function, especially the application in the degradation of polysaccharides

and the modification of glycoside hydrolases.

Keywords: carbohydrate-binding module; polysaccharide substrate; modification of glycoside

hydrolase
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Figure 1 The action mode of CBM in substrate
degradation. A: Random cutting effect of hydrolase
on polysaccharide chain. B: CBM helps hydrolytic
enzymes efficiently and orderly cut polysaccharide
chains.
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Table 1 Classification of CBM families based on
folding type

Fold structure type CBM family

B-sandwich fold 2,3,4,6,9, 15,16, 17, 22, 25, 26, 27,
28,29, 32, 34, 36,47, 51,70

B-trilobal fold 13,42

OB fold 10

Hevein fold 18

1,5, 12, 14, 40, 87

Other types

& —_——

Type B

2 Type A-C CBMs SRk ZEHE
Figure 2  Crystal structures of type A—C CBMs.
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Table 2  Substrate specificity of different CBM

families

Various CBM family

polysaccharide

substrates

Cellulose 1,2, 3,6, 8,10, 16, 17, 28, 30, 37, 44,
46, 49, 59, 63, 64, 72, 81, 85

Xylan 4,6,9, 13,15, 22,35, 36, 37, 54, 59, 60,
72, 86

B-1,3-glucan 4,6,22,39,43,52,56,79, 81

B-1,4-glucan 11, 22,78, 79, 81

B-1,3-1,4-glucan 4, 6, 11, 28, 72,79, 85

Mannan 16, 23, 27, 29, 35, 59, 72, 76, 80, 85

Chitin 5,12, 14, 18, 19, 37, 50, 54, 55, 73

Starch 20, 21, 26, 34, 41, 45, 53, 69, 74, 82, 83

Xyloglucan 44, 62, 65,75, 76, 78, 80

Xanthan 84

Inulin 38

Fucoidan 47
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