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Abstract: Chitin is one of the most abundant organic macromolecules on Earth, which is found in terrestrial and
aquatic ecosystems. Chitinases are widely distributed in nature, and have ecologically and biotechnologically important
functions. This review introduces the degradation process of chitin, the classification of chitinases, and the distribution of
chitinases in Bacteria, Fungi and Archaea. We summarize recent research progress on microbial chitinases and their bio-
technological applications in environmental waste management, agricultural and medical industries. Also, we provide fu-
ture perspectives on the development and contribution of microbial chitinases in emerging marine biotechnology indus-
tries, based on the abundant marine resources in Guangdong-Hong Kong-Macao Greater Bay Area.
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Fig. 1 Simplified schematics of chitin degradation
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R — 24 A B.C=EATWK, AR RRE
BT LT A4S A 45 #9188 (chitin insertion domain,
CID), Bi¥E JF A B9 TIM barrel il 45 #4 th 3l A T —
A at+ QAL M TR A G D ASTR A 1)
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ZERY I, AT CBM, A3 BRI 25 6 0 A, W] FR 4k
PEHL AT AL . B WIS R AR R L 0y JL T Tl , 78
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Table 1 Characterization studies of some microbial chitinases

Yyl il R /°C i pH E 3/ SCHk

i 7
W& P M3 i B B3 B (Streptomyces thermodiastaticus) TR B T] 65 5.5 it 44 [38]
[ 4% 5% 1 (Streptomyces albolongus) TR ] 55 5 5t b [39]
i B R (Streptomyces sp.) T H ] 50 8 NERES [40]
FAWE LT J R (Chitinophaga pinensis) PUFFE ] 35 6 5t by [41]
A 55 2F BT B (Bacillus subtilis) JEBEE ] 50 4 it 4, [42]
9z 4 2 MEAF I (Bacillus thuringiensis) JERET] 55 4~6 il b [43]
2 ZE M AT 18 (Paenibacillus elgii) JERETE ] 50 7 — [44]
A0 A4 KT T4 (Chromobacterium violaceum) BILHE] 60 5 ot [45]
A VD B B (Serratia marcescens) S IACTE 55 6 — [46]
W A2 ZEAE B WU TR (Stenotrophomonas maltophilia) BILE ] 40 5,7 — [47]
SRE (Vibrio sp.) I 35 8 T (48]
TR (A lcaligenes faecalis) IHE] 37 8 W [49]
T3 JEE 5 3 [ B (Moritella marina) TILH ] 28 5 T [50]
P& A0 A8 58 s BRI TR (Pseud oalteromonas aurantia) AT 60 5 W [18]
1 22 % B M B (Pseudoalteromonas sp.) I 20 8 WV [51]

FLI
¥ AR T (A cremonium sp.) FRER ] 23~45 6~7.6 EES [52]
5 B (Aspergillus niveus) TR 65 5 _ [53]
#H 8% (Aspergillus griseoaurantiacus) FHEEI] 40 4.5 1 [54]
% 2% 75 B (Penicillium ochrochloron) TR ] 40 7 — [55]
KB i % (Humicola grisea) FHER ] 70 3 — [56]
WK A= (Coprinopsis cinerea) HTHEI] 35~40 5 — [28]
K& A F B (Nosema bombycis) AT 40 7 — [25]

Ll
ERTE (Thermococcus chitonophagus) T 70 7 — [57]
IR B (Thermococcus kodakarensis) ] 65 7 — [35]
VBT W (Halobacterium salinarum) SR 40 7.3 i [58]
Mo P B R (Haloferax mediterranei) ] — — — [59]
BB K BRI (Pyrococcus furiosus) U 90~95 6 — [36]
IR TR ERALI: B (Sulfolobus tokodaii) SR 70 2.5 — [60]

3 LTREBYUERSURIEES

H T B A T T AR LT e A AR RS, B
B B TR A 50 B bk BE AT LT 5098 LAY o ROM) AT
RBAPRENE . I, 2245 KA KR JLT o i 9 BF 5%
S T ARAS T 0 AR v AR AR B
TR 7 5 5 A8 P 05 2% DR 2 2 D 3k B T UL
T R T AL TR 45 A AN IR A RN T T
) S 56 5 12 o T ) B A 5 ) I R R PR R Y )
AE B2 T S PR TR 2 R A IR IR
TRt

HMIRFE K R R AR R A ORI . LT

Jo i e 3k B T o R Tz B KRG8 R G R AT
(Escherichia coli)" K % 25 M AT & (Bacillus subtil-
is)"*  Ke AR B8 B (Pichia pastoris)" 55 A A B 1] H
AARKE D LRI S T B e A
Hor W e TR A o SR — RGN oy F A W5 7
AT R LT B A A L AT I WB600 i Rk,
AL FE I AAG 5 KA LT 53 il 5 4 04 2 4 g A,
— AR WE R 25 5 57 SRR By 51, DA S 4S5
TR R 5 AR BOR B LT R Y 2R A K
S G 143 )4 5 & 51,67 M1 249. 62 U/mg ™,
A B AR Y 32O LA E 1 R A SR
A AN A H B R TEC AL T B A S SR AT
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W R AR Y B R AR L R m R AR ik
11 5y A PCR HEAT RiAIL 28 4% | 8 57 28 48 SO iF
A v 30 O R, T LA v A Pk B A O R Y
GEARPRNY R FHAZ 5 1K M A 2 AT B LTS 1Y
MEACECREE & T 2. 745 o NBE ML 28 A8 SO v i i
B 7RIS AR L 2 A AL TS PR 2000 I 2
AR A PachiN35D™ 3 i i mlff 4k ik 3k TILT
Jo it 2 A8 A I 1) FH RS B 2F B R B AR R AR 2R S R
G, T S R A LT B e, O EE T v 4
T+ T 16. 894% , 7l 15 (1 004. 83+0. 87) U/mg"™ .

VEZ W58 I LT 03 45 A A AL A7 5B 19 5
SR e R R Y S R AR L EAT DI RE I IE . A BT
FERRWY AR LR AT b DX B S R o S SRR B O, R
MR AR g M R AR, 2§ BUL
T T T T S R A B o A G U8 B L LT
it () PR AL G PE O L BRI Z AN, A AR R
— P g LT BT R R R T B, 45 A IR R A
Lo F R B R AT 2 A8 NI S I 0 9 = 4 2
BEAT B8 (Bacillus thuringiensis) JLT J5T B 2€ 7% 1K 1§ G
PESE T T 6020 LA b, HL 2 B B R B TR
Emruzi %58 2 G191V & i 2848 & 38 = TN i
Vb TR [T BAA JLT i i Fe 4 o 76 50 °C #1 60 °C
FAFT AR PR ME S B T A 51545,

VEZ2 JLT 0 1) A 16 50 1 ) D P 2 — 2 ik
ZIUT B4 50, B DL &S by S i xof 14 58 L T )5 il
5T M B 5 A AT R v LT I T LA 3 S
YE o H GHI8 i Ak 38R N-2K 3y LysM 25 1 3 i 17
TRLG a5 R R VIRA B LT K RCR B B
e TR R g A B 1T LT O Ak R
CBM 1 il &t 4 UE W B 42 = JL T J5T /8 %0 IS 40 1) o
GIAIN AR IR AR F YT d

4 LTHREBNBEENA

AR, LT R KA A i LT SE 0% 70 M
SEAEE S AR R 2 SR S T R RS SR T
AN 0 DG . S Ak eE AR PR A L R LT
it i g A= 7 JU T SERE (50 RWE AT I A% R il T )
B R WA A5 o R SRR b LT R A A R
B A 5 R B A RN 2SR (e A5 A ) B R S Y
N AR R T BRI T .
4.1 EHFER

T EAA 5T R KRR, K AR
P 4 B L 22 B GE i o i, 2018 A 3R [ K 7= 3R A 1
DU N 78 284 77 BEAOIR T 428, 43 51 O 1 463. 51
3 R 514, 11 U7 m (R YR« v B Ol D 25, hiep: //

www. china-cfa. org/xwzx/xydt/2019/0605/141. ht-
ml) , 18R 8% e 5F 8 A5 e s W AE s i
PR rp 2 e AL R R, R B 75 %0 2 T
AL AR Y, B LT BT Bk R A RN AR 1 BT 4
B Hoh R R S TR EY TR 20%~
40%% , Bk BR 45 24 1 20%6~50% , JL T 25 i 15%~
4056 o AT XoF 33X 6 = 5 T 6 B A% T RR AR BE YR, LT B
ity 7T LK R 7 Sl W R S vh i LT BT R ik B Ak
HWEEE A . B R T B 90 AR B A K
Sl T8 DR B Vb R TR B9 LT B A OR K g LT
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