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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

JUT TS B N- 2 1E-D-22 L ) 4 4l (N -acetyl-
D-glucosamine, GleNAc)if 1 B-1,4-4H 58 % 12 1M
ﬁiﬂ’]ﬁ%gfﬁi W EHER EAf R (OR T4 4ER

M5 R AT AR, BEWAEY G REN
10" &2 JUT e AR Az AR e, By
i THRESN ST . Bt on . B A nysha ik
B, AWy pEEh . TR R SR
FTR A ST, LT B SR A W LT SRR
(N-acetylchito-oligosaccharides, NAc-COS) 7£ 4«
e, BBy ARG T
F‘Jﬁﬁmo

Ji% i (chitinase, EC 3.2.1.14) & fit: 1k Wt
f'JfLTﬁ'% B-1,4-BEH 5 LA A= LT S50 i) 7K fidk
. fE ARG, JLT Ay R A 3 ZARO- T
AR IR R LT RS, AR s A SRy 4 A
WEACHLIE AN [R], LT 5T B AT 43 SR W K i
fif 18 % J% (glycoside hydrolases family 18,
GHI1R) Fil B 1F 7K f# B 19 K J& (glycoside
hydrolases family 19, GH19)**, GH19 % ji% JL
TR AR T e S, e ST b
SLAE L L | W o3 i L T A T R A TR R R R
T GH19 JL T g

1 A% GH19 JL T F B4
. #Hthx R Kbk

1.1 4 GH19 JUT BREsA IS 53

1996 4, Ohno A5 M JK (4 5 % T
(Streptomyces griseus) HUT 6037 73 2515 3] —
FOLT B ChiC, & B A AL 45 4 40 5 4 )
(9 GH19 JLT 5 i S AR v EL AR AL R A
NP, RUNZILT BiREE T GHI9 %5, X2
T UTE (e S AR LS Y A A b 35 S GHI9
FIGILT Bil. ZJa, Rigefe HAbsE % wR

P4 actamicro@im.ac.cn, 78 010-64807516

(Streptomyces) . S HJITE & (Aderomonas)® . %
FUAT B @ (Bacillus)® . K J& (Vibrio)' 413 A4
Yirh&IT GH19 JL T it

HAr, EEEREDHEREG L B O
(National Center for Biotechnology Information,
NCBI) %4 & J (https://www.ncbi.nlm. nih. gov) I £&
M TAE Y GHI9 80 JL T o i 32 2R U5 T 40 1
(526 1), DEORFETEFEG 1. Ho, 40w
GH19 JL T Bt M 3 2 70 A T i 50 i 7 1)
(Pseudomonadota) () i 5. il 17 J& (Pseudomonas) .
1% ¥T 1 J& (Enterobacter) . V5 #T i J& (Lysobacter)
PL K Jilt 6 B 1) (Actinomycetota) W) % 7 1 &
(Streptomyces). /)N ¥l B J& (Micromonospora).
FO GH19 JL T Jt B A A7 12 T 9l 7 1]
(Microsporidia) f4# B %% '] (Zoopagomycota),
A AT ZK At 1 . (Nosema bombycis)H
(1) NbchiA & BRI ECER] P70 5 55 SR 14>
GH19 KL T g
1.2 %4 GH19 JUT REgRY LR

PEY) GHI9 LT Bl SHa LT e &
WY, AYILT TR — 2% 51 A R ] oy
7 2K1A-VID), HrpI, I, IV, VIl VI 250
J& T GH19 FE"., #E® I GH19 JL T T i
BIERR PSP RS TV 22U T B AEAR
[0 E Ry BRG , RGER T W iR P& SR %
KFRMIET, PR, T S AL
) GH19 JLT Frfigryat AL @ s i H., AHY)
AR GH19 LT J5a i %) e Ak DX I An it 14
fLrim BEORSY, GH19 JUT Btk O RSy Y
Signature J¥ 51 & [FHY]-G-R-G- [AP] -x-Q-[IL] -
[ST]-[FHYW]-[HN]-[FY]-NY, H JHHE 004 A=
GH19 JL'T [ it it BE PR AT BB S ak /K - BE PR 4 7%
WA ARAFE



2 | EYIER, 2026, 66(1)

53

1.3 MEYGHI9 LT RENEMEF
Ihge

HEY GH19 JUT JR B0 I EC 5 B AL
(A 2H B 3, 38 Ak 7K fif L T A i BE A LT
I ERE A K, I EAEYILT BREEEA S
FE P E R DL MY GH19 JLT
5% GH19 JUT FilgFR, HA B NPrAE
WPE, TR R IR S . [,
4P GH19 JLT Rl Refe i fi JL T BfE i LA
FREGE RS, LB GH19 JL T BRES T Ref# A 3
B AR L B, i B R DA 2538 1 2 ot B i
e £,

2 M AY GHI9 LT B &
R A AL

2.1 ZE4FE
2 RSB GHI9 JUT Tl — 20 4544
105 155 ik (signal peptide, SP). JLT Ji%h & 454

A Linker1 Linker2

1§ (chitin-binding domain, ChBD)F1JL T G fiE k.45
¥e1af (catalytic domain, CatD) 3 #5343, SR1MHLA 5
S ILT BB & LT B ik g5t 5. LLS.
griseus HUT 6037 /) ChiC (PDB-ID: IWVU) Jy 4]
(1 1A), ChiC HfE*F k. N-RushyJLT R4 &
SER AN C- A ) GH19 JLT A Ak 45 44 3544
R LT JRZE &5 EUE T AR oKL &9
ZE G AR (carbohydrate binding modules, CBMs)%
W%, F%EA CBM5. CBMI2. CBMI8; ChiC f)
JLUT R4 A 4R T CBMS K%, %453
RERSIG IR A 5L T BURYI MZS G Re s, MM
AL RIS LT B IR s A e e T L
T Y K S E ST, ChiC i Ak 45 A4 S A 15~
Signature J£4°4 Y'™™GRGPIQLSWNFNY '

T GH19 JUT Bl n] 70 AT 5 26 HH%)
[ LT Bl & A N-ARiig s &L T
Fas 6 5 C-Rumfifb 25 Mg, H =3
R ERRAEE; TRILT R A5 13
FITRA AL ZE M3l TV 2RIL T RS 1281 T

N[ SP_ T ChBD | ]

1 29 35 73 92

El1 KR T Streptomyces griseus HUT 6037HIChiCEM R EE . A: ChiCHYZEMEL; B: ChiCH =445
F . W OER AL T RES A4 0@ MGHI9JL T il asttil; (kiR HGlul47MGlul56.

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 AFRJEYA TG ZF S SRR, @H7E 30.0-50.0 kDa Z ], KM
FHEFE Do J& (Aeromonas sp.) No.10S-24 1) GH19 JL T i fiti
AR YIRIRR GH19 JLT i FiZs 4 F -k 703 kDa, i K FHAh GH19 JLT i

F1 HMEMIGH19)LT RESEE S M &

Table 1 Enzymatic properties of GH19 chitinases from microbes

Bk iy oy BodiRE RS pH PERUENE 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: XPRMAILTBILLHG ;s be Xo-JLTBIRYLLTG: - 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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J2H 53 JLT BT, R s it T AT 22 2R o 5 )
JUT Ba, BHW o 22 2B fp - dm il 7l . BA
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Table 2  Antifungal activity of microbial GH19 chitinases

@F&MIU&I&E%%%%F%F%kE
FE S, KREZBUR 52 B4 SR b R IH
"‘éﬁ’*ﬁzja Tk faf B PR LT J5 A
%F%ﬁmmmﬂmmmmaﬁzﬁ%wm
B EA ZF Ay XS, FEEDS ., &
TN (o TN S NG 2L 7B ¢/ 2 B R S P A
. BEARILT AL GE T SR R K A
AR .. PR RE GG, MAREmILT
T HA SRR . ST RIS A e T
Ay GH19 JUT Bl vl s oK i A LT e, A=

Wbk fitg LR S L TR SCiHR
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
1AIL
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 PrChil9p 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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6 REERE

JLUT JRAUIE A SR A R A BRI,
1 ELS2 B I8 JR L T Y e 8 As . TR A LT R
il e g LT 0 A 7 B Y NAc-COS Al
GleNAc J&—Fh R s I & iy A= 7= ks [l
BF, LT ST A kA5 7 il 590 B 7 B o e o
ARG . Y GHI9 JLT Bl EA Bk
N T T

AR IRE GH19 JLT Fil B & PR AE
PRI . A . B R ARG S A
SN A U TR R IR . SR, A SEF
FEARAFAE AN T RIS Hh AR . (1) BLE W78 B ik
Y GH19 JLT REEA7AE XL T Bis A
P R ISR AE S, A 5 9T TR TR 2
7 e B LA ) GHI9 JL T FREEWEUR 3 [RIA
K WY 1 R A . BRI R N T RE
(artificial intelligence, AT)%5 85 1 o T. A% £ AR oo v
A Y GH19 JUT o, 48 ot LT
O VG 0 R L R ) 35 T R A R X SR . (2)
YR IR GH19 JLT i 5 GH22, GH23
LU H R R TR AR, LZ 3D &
SERg AL PLSH, KB — 5 BT a0 T
PERL D R TR AT RR ST, AR
SRR, FEEMAEY GHI9 JLT REE T
5 A & . ) JLT R AR AP E
A T PR A TR, A BLARAL A T AE R DR
RER =i Tz s T2 fb T, B, K
b FIRE PR S AR R, SR P B £k AN A A
A FBe, WALT B0h JRURH I & v B e i
A HILEAL A )R R R e A kY
GH19 JL T SR AE Ly A s i @ s . Ak
(R F 5 I VE T 2= B Rl G, HEsh i B
GH19 JLT Jia BAE e il i iz H

12 Tk BR

ZPF: SRS FME NG BREEE. KR
PEs EIhay. e3CRS; BRE . AT
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