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Abstract: Chitin is a polysaccharide that is polymerized by N-acetylglucosamine through B-1,4
glycosidic linkages and ubiquitous in the global terrestrial and aquatic ecosystems. Chitin is one of
the most abundant organic macromolecular polymers on earth. Chitinases are a class of enzymes
that catalyze the degradation of chitin. Chitinases are not only the focus of basic research but also
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have shown broad application potential in a variety of fields such as agriculture, medicine, and
environmental science. This paper systematically reviewed the research progress in fungal
chitinases in terms of the classification, distribution characteristics in different fungal taxa,
biological functions in yeasts and filamentous fungi, enzymatic characteristics, and applications in
agricultural pest and disease control, disease treatment, and production of chitooligosaccharides.
Furthermore, we discussed the future research directions of fungal chitinases. This paper provides

new perspectives for the study of fungal chitinases.

Keywords: chitinase; GH18; polysaccharides; gene function
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Figure 1

Structure of chitin, active center of chitinase, and reaction mechanism of chitinase. A: Schematic

diagram of chitin structure. B: Chitinase active center (SmChiB). C: The reaction mechanism diagram of

chitinase SmChiB.
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* 1 GHI8 RikaKIFRAEX B IHK[6])

Table 1 Classification of the GH18 family (adapted from literature [6])

Classification Molecular mass Substrate-binding domain Endonuclease or ~ The Existence of Location of CBM
(kDa) exonuclease CBM

A 40-60 Deep and narrow Exo - -

B 30-50 Shallow and wide Endo Exist C-terminu

C 120-200 Deep and narrow Exo Exist N-terminu

— RN BTN 75

— indicates that this item does not exist.
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®2 TREIFHE GHI18 JUT BB = (1224 B X H#k[28])
Table 2  Chitinase amounts in different species (GH18) (adapted from literature [28])

Species Taxonomy

Chitin content in cell wall ~ The number of chitinase genes

Saccharomyces cerevisiae Saccharomycetes Low 2

Schizosaccharomyces pombe Schizosaccharomycetes Low 1

Fusarium solani Sordariomycetes High 28
F. graminearum Sordariomycetes High 19
Neurospora crassa Sordariomycetes High 12
Podospora anserina Sordariomycetes High 20
Pyricularia grisea Sordariomycetes High 14
Aspergillus nidulans Eurotiomycetes High 19
A. niger Eurotiomycetes High 14
Isaria cicadae Sordariomycetes High 17
Clonostachys rosea Sordariomycetes High 14
Trichoderma atroviride Sordariomycetes High 29
T. virens Sordariomycetes High 36

% )8 (Trichoderma sp.)FLIHE & W HAHREZ
LT AR, LA AR 3 S AR A A S PR IR AN
WA, XL JLT Bl T B AAE R IRe ML, IR
BT L DA AR AL RN A ) 2 D Re v Y 52 2 RN
TR

3 TyEk

3.1 HIBIfRE

HRJLT RpE A 2R E R EE, EEE
A HE . B IEOR T A A A
ARSI E R LT B A= PR BERS A 25 57 .

DARRERE A ), LT Jo 7 IR 40 i v 2 2
SN 0, A i R e e S A P R
TG P ) — S 5 b, X LT 5 il g i S TR
CTSI ATHIBR, Berkse AR (R i HA A S i
HIBRG, A REICIEIER 58, TR R E
R, TE R A AR A B, 3 2L A0 g AE 2 e AT
) 241 R B8 DX A B, JGVRAR IE | A IR
B S A PO AR R A 1 2 O
Il BTSSR ZE R B PR R Y
TR, X B 4 i A % 25 B0 e 2 37 BV RTRE:
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&, INIMSHYILT BSERYZ W E A5 550
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) R . AN ] 3 3 %o g ) 0 P S i . LA
RIRMILT TG R AT RAL I D, 2 ML
ey I R YD) B G i RSN S
PR LT BTl , RECR IR T ih 25 )8 MoK 25 )8
(Trichoderma sp.)E.I& . MWRUL, 2T i
XA B e v, T AR IR MRS T A
AR T o PSS AR A Y, R LR 3.

4 EA
41 RAFFHRERGE
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*3 —LLTREBHEEF MR

Table 3 Enzymatic properties of chitinase

Species The name of Expression host Optimal Optimal Enzyme activity or specific vitality ~Reference

chitinase pH temperature under optimal conditions
)

Aspergillus nidulans AnChiB Escherichia coli 5.0 / 0.2 U/mg (record the generation of  [48]
N-acetylglucosamine per minute)

Trichoderma Chi8 Escherichia coli 6.0 40 0.5 U/(umol-h) (record the [49]

guizhouense generation of reducing sugars per
minute)

Rasamsonia Chitl Pichia pastoris 3.5 50-55 0.4 mmol/mg (record the generation [50]

emersonii of rchitin trisaccharides per minute)

R. emersonii Chit2 Pichia pastoris 4.5 50-55 3.5 mmol/mg (record the generation [50]
of rchitin trisaccharides per minute)

A. niger AnChi Escherichia coli 6.0 40 / [51]

Coprinopsis cinerea  ChiEn2 Pichia pastoris 7.0 40 / [52]

Penicillium Chi-Pc76 / 6.0 55 584.8 U/mg (record the generation  [53]

chrysogenum of reducing sugars per minute)

T. asperellum chi42 Escherichia coli 7.0 45 26.0 U/mg (record the generation of [54]
N-acetylglucosamine per minute)

T. asperellum gene02524  Pichia pastoris 5.0 50 0.2 U/mg (record the generation of  [55]
chitin trisaccharides per minute)

T. viride / Pichia pastoris 6.0 / 30.9 U/mL (record the generation of [56]
N-acetylglucosamine per minute)

Trichothecium Trchi2 Pichia pastoris 6.0 45 4.0 U/mL (record the generation of [57]

roseum reducing sugars per minute)

13271 ST FE AR S BB G 35T H

/ indicates that the study did not mention or do related research.

P A 2 U R A R T ). B ILT Bl Rl A
A MU FIT BB ) R OASCRT DA T2 8%, i L
A DA [R] s RAFE PR lE F ) o, A BTakE f
PR VP 5ol P R e vy T B0 A A gt B A A
B IR AR RN Y 20 B 4IRS TR
[FISRIEAY LT BT . Hw ., BRREEA
KA R4/ S, anpy JL T g CHI2 7E4:fa
FHMER (M. anisopliae) R REURMEH EEHE
YEAT, BBk Feak il = CHI2 JEPH B B Bk 2 B0
TN AR LR (D. peruvianus) ¥ i B H
R #E 10,

WA, ER B LT oA AL K A
R — AP B IR R R R L . X SRR L A

Yrid w AR 10— 2 RUE B P, T H AR
SRPUIE RE ST RIES, AR XA AR 1 = Al PR R
A AR TR AN i AR SRR S e B R HORTE
TR KA2E (Gossypium  hirsutum)'® . 38 4
Hi(Nicotiana tabacum)'® . JKFE(Oryza sativa)®™, 3¢
H(Malusxdomestica)®”, #£/ £ (Arachis hypogae)™

(BN (Daucus carota var. sativus)[(’g]%i‘ﬁ%l:
WARR TN TEER R ALT Bl s,

PUA 7 5 R BRAH e = 24 R, HAK
ZMERAAT B R R s 7 e i b R Hh R
T E IR IL T BRI R ARG S, 20
ZER I S E , T2 AU 30 BREA B PR
PO TR B R B AL T RS S, R

http://journals.im.ac.cn/actamicrocn



4030

ZHUANG Yuxin et al. | Acta Microbiologica Sinica, 2024, 64(11)

518 (Sclerotinia sclerotiorum) e FHRIE T 2 J80/)N
FEUR LTl A B LB O AR TR
X BE DR W DL A T e PRt T —Fh RSk
). NEERI BRI, 98 T X bsi Ak 25 i A
Hi, AT RRL ol .
42 EFFENA

JUT Bl A Ml B AR KR, X —
DR AFEIUESE . % F N ARFNIEFL sh Py A oy R
FEAENTRPE LT BT, e mT A A Bt B 3 A6 57
Mgk, sSHMAMEE N, DRI &
S ECTH YR Y, A LT AT AR
PR 22N, B RIFPIELiEtt, A
B RCAIRYTT SR TR BB kU0 ek,
JUT FRie vl g A AE M PUsE A, A i 4
W, LT BB S A A0 SR e, R A0 i
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