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Abstract: Chitin is the second largest renewable resource only after cellulose on Earth. Chitinases
are the key enzymes for degrading chitin. Chitinases of the glycoside hydrolase family 19 (GH19)
mainly exist in higher plants. In recent years, microbial GH19 chitinases have been widely
discovered. This paper reviews the research progress in microbial GH19 chitinases regarding their
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distribution, structures, enzymatic properties, and applications and prospects the research directions

in the future.

Keywords: microbial GH19 chitinases; chitin; enzymatic properties; applications
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Figure 1

The schematic representation of the structure of ChiC from Streptomyces griseus HUT 6037. A: The

structural domains of ChiC; B: Three-dimensional structure of ChiC. Chitin-binding structural domain is marked

in blue, and GH19 catalytic domain is labelled in red. The catalytic residues are shown as Glul147 and Glul56.
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Figure 2 Schematic diagram of the catalytic mechanism of ChiC derived from Streptomyces griseus HUT 6037.
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i pH N 4.0-8.0, XM AFRJEMAHLIEZF S SRR, @H7E 30.0-50.0 kDa Z 7], KM
FHEFE Do J& (Aeromonas sp.) No.10S-24 1) GH19 JL T Ji fiti
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Table 1 Enzymatic properties of GH19 chitinases from microbes

Bk iy oy BodiRE RS pH PRENE pHEUEME  WiE ok
Strain Enzyme Molecular Optimal Optimal Thermal pH stability Specific References
mass temperature pH stability activity
(kDa) (°C) (°C) (U/mg)
Streptomyces griseus HUT 6037  ChiC 33.0 55 4.5-6.0 <55 4.0-8.5 24.5a [6-7]
0.16b
Aeromonas sp. No.10S-24 Chitinase 70.3 40 5.0 - - - [8]
Bacillus circulans KA-304 Chil 41.0 50 6.5 <50 5.0-9.0 1.6a [9]
Vibrio proteolyticus Chil9 60.0 40 5.5-7.0 - - 0.03a [10]
Nosema bombycis NbchiA - 40 7.0 30-80 3.0-10.0 0.70a  [11]
Streptomyces coelicolor A3(2) Chil9F 32.6 50 6.0 30-60 4.0-8.0 28.0a [13]
Chitinilyticum aquatile CSC-1 CaChil9A  75.7 50 6.0 0-40 5.0-12.0 0.23a  [20]
0.08b
Streptomyces thermoviolaceus Chi25 28.7 70 5.0-6.0 - - - [21]
OPC-520 Chi3s 39.7 60 5.0-6.0 - - -
Streptomyces alfalfae ACCC SaChiB 29.0 45 8.0 30-60 4.0-11.0 28.4a [22]
40021 1.9b
Streptomyces griseus HUT 6037  49-kDa 49.0 60 6.5 <40 5.5-7.0 2.0a [23]
chitinase
Streptomyces coelicolor A3(2) Chil9G 26.8 30 4.0-6.0 - - 5.4b [24]
Streptomyces griseus MG3 ChilS 29.0 45 5.0-7.0 20-65 3.0-10.0 1.8a [25]
Streptomyces cyaneus SP-27 ChiA 29.0 60 6.5 <60 5.5-8.5 - [26]
Chitiniphilus shinanonensis rChiN 41.4 50 5.6 - - 8.6a [27]
SAY3'
Pseudoalteromonas tunicata PtChil9p 53.5 43 7.5 20-50 6.0-9.5 0.06a [28]
CCUG 44952T 0.01b
Lysobacter sp. MK9-1 Chil9MK 29.2 55 4.5 <50 4.0-4.5 12.0a [29]
ANTerm
Cellulosimicrobium funkei HY-13 rChil 30.0 55 5.5 40-55 3.5-11.0 16.0a [30]
Streptomyces sampsonii XY2-7  SsChi28 30.0 55 6.0 <60 3.5-11.5 20.1a [31]
Streptomyces sampsonii KJ40 ChiKJ406136 48.0 - - - - 0.5a [32]
Streptomyces bacillaris ShChiAJ103  31.5 45 7.0 - - 3.5a [33]
0.7b
Streptomyces sp. SCUT-3 SsEndoChil9 29.6 60 6.0 30-70 5.0-11.0 57.1a [34]

a: XPRMAILTBILLG ;s be Xo-JLTBIRYLETG: —: SCHRP ARSI

a: The specific activity against colloidal chitin; b: The specific activity against a-chitin; —: Not mentioned in the literature.
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Table 2 Antifungal activity of microbial GH19 chitinases

@F&MIU&I&E%%%%F%F%kE
FE S, REZBR 52 B4 S b R
"‘éﬁ’*ﬁzja Tk faf B PR LT J5 A
%F%ﬁmmmﬂmmmmaﬁzﬁ%wm
BB Z RS, FEEZD ., &
TN (o 4TI S NG 2L 78 ¢/ 2 B % S P A
P BEARILT AL GE 7 SR R K i
AR . PR E G Y& MEREmILT
T HA SRR . ST E RIS A e T
AY) GH19 JUT Bl vl s oK i A LT e, A=

Wbk fitg LR S L TR SCiR
Strain Enzyme Phytopathogenic fungi Reference
Streptomyces griseus HUT ~ ChiC Trichoderma reesei [7]
6037
Bacillus circulans KA-304  Chil Trichoderma reesei [9]
Streptomyces coelicolor Chil9F Trichoderma reesei, Trichoderma viride, Mucor javanicus, Fusarium [13]
A3(2) solani
Chitinilyticum aquatile CaChil9A Fusarium redolens, Fusarium oxysporum, Fusarium solani, Fusarium [20]
CSC-1 CaChil9A_A fujikuroi, Colletotrichum diplodiella
TAIL
Streptomyces Chi25/Chi35  Trichoderma reesei [21]
thermoviolaceus OPC-520
Streptomyces alfalfae SaChiB Botrytis cinerea, Fusarium graminearum, [22]
ACCC 40021 Trichoderma longibranchiaum, Rhizoctonia cerealis,
Sclerotinia sclerrotiorum, Rhizoctonia solani
Streptomyces griseus MG3  ChilS Aspergillus nidulans, Botrytis cinerea, [25]
Fusarium culmorum, Guignardia bidwellii,
Sclerotia sclerotiorum
Streptomyces cyaneus ChiA Trichoderma reesei [26]
SP-27
Chitiniphilus rChiN Trichoderma reesei [27]
shinanonensis SAY3"
Pseudoalteromonas PtChil9p Fusarium oxysporum, Armillaria mellea, [28]
tunicata Trichophyton mentagrophytes,
CCUG 44952T Microsporum gypseum, Aspergillus niger
Lysobacter sp. MK9-1 Chil9OMK Trichoderma reesei, Schizophyllum commune, [29]
Trichoderma viride
Streptomyces sampsonii ChiKJ406136 Cladosporium scoparium, Cryphonectria parasitica, Neofusicoccum [32]
KJ40 parvum, Fusarium oxysporum
Nocardiopsis prasina ChiB Trichoderma reesei [37]
OPC-131
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