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Research Progress of Fungal Chitosanase
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Abstract: Chitosanase is a glycoside hydrolase for specific degradation of chitosan. In this article, the recent research progress
in the classification and characterization of chitosanases, and the current strategies for improving chitosanse activity are
summarized. To the best of our knowledge and after an extensive literature review, we present that the degradation products by
chitosanase from fungi are chitoligosaccharide and glucosamine with a high molecular weight and a low specific activity. Potential
strategies for improving chitosanse activity are also discussed in this paper.
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Table 1 Applications of chitosanase and chitoligosaccharide
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Table 2 Comparison of chitosanases from bacteria and fungi
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Table 3 Characteristics of fungal chitosanases from different sources
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Table 4 Research advances in molecular biology of chitosanases
EspS RBHE [EES 2% R
Fusarium solani f. sp. phaseoli SUF386 PET-28a-c(+)(Ji % RiLHAM, AEml& 1Y) E.coli BL21(DE3) [3]
. . PET-15b(J5if%, Efl# %) E.coli BL21(DE3)
F lani0114 27
usarium sorant PY MIKP(F R} 75 TR Ji% B} TFE B N-27 [271
Aspergillus sp.CJ22-326(/) pET-28a-c(+) E.coli BL21(DE3) [29]
Aspergillus oryzae IAM2660 PGEX-4T-2(Jik%, &) E.coli BL21(DE3) [5]
Aspergillus fumigatus PRSET A(Jil%, ks Y) E.coli BL21 (DE3) [6]
Aspergillus fumigatus PGEX-3X(J5if%, flifsA) E.coli DH5 « [30]

2) I PE R A RUR . T SREOME B Sk 2 B e SRR A A
EAR TP ER ST RELh R A R 1 [ i
P v, TR LR Ak B AN 7 SEBIEAE b 52 5 iU e
AR e SRR (RS R 3) e PR AL A TR

W 4 P, SRS DR A SR i v e OB il it
(R A b AN R I v v i e BB I,
M AL R IE AR R, IR R ORI R TR 1R
MRBIEEEE P+ D) RIERS: BIRRIERS

L, YA S 5 I A SR I I s A R 2SY . T AR AR
LR R AR BERRR E R R AR E AR, 5
SRR R SRR . T Alsp. CJ22-326, &
BLEJE (NH4) 2SO LUAT HLEVE W R . R . 2
PR B A R B R T S SRR Il 11 A e 4) Rk e 2R
PRBGA 9 BN EFOYE Alsp. CI22-326 FIREFRFEHR
I110.1% -3t -80 Hi v 40 Jfa FBE (3 1, A 5 SRR Wik
P8 11% . 5) e T2 KA AL, X
AR [ e A A5 [ A i A e Sk 2 i v e SRR I 1) 7 il
KPSy T AR E AR D

42 BT IR BRG] TR S e

RIS B A T IR B G IR Bk 1 1 T A& Rk
eRE IR AT, A ) iz 0975 R BL21(DE3), Ak
BMAETHK lon FlompT HAHE, AWM WEA
Ji. 2)HMRIERSG: Huiwk ot 4 b 7 i BF A 2208 B
W o TERERERIE RGN, SRS 1 0N K o' 58 B il
B SRS N R RN N TN/ T S v 9 P S o e
Rk, (AN, W) o SO0 gk DR 15 Ak A4k BLAM i)
55 IR (U560 B A5 5 IR il G, 1 5 Rk S 32 5 %
R T HE K 2 7 8 B o i Rk 271, DL
ZORILPE A FIETE EJ7 T, R R AR AR AT A 34
ARG Z gpdA 5 T F trpC 28 1E 745511 F.solanio114



XA R

86iltl=

2012, Vol. 33, No. 17 311

SEIERH R HE N FoB S 101 ) Fosolani0l14 JEK 4, seal
SLAE 6 R i v i R A8, Bt S, W E
R AR 4 () B TR N A A% R T8 R g rp AT s hp i ki,
BRI by BLAZ 3R 2 40 vp n] DAMEAT 6 S5 RRH 23 )5 (R 40 55
Bii. SR, 5T R B RIE RGP &
e DL SE IR S

5 % iE

FUAT, 0 7 SR 00 W B 4 v i o e 2, LA T AL
TR 25 K A A7 ST, Ji PR T 3T e RO AR ) I A2
A ERAR 2, 2ot 22 Rk D T RE T Vb b v ek
K TTRE W, AH DR O3 50 RO i HEAT S TR s, 2
A ARIRAF BT AR i K CRE IR o 318 i 017 I (1 7S A 3R
W EAGE IR e 1) MK H ORTRIE T e SR i ) A
T 1 7 SR R WA VR 2 e, 7 RERG . TT 22R
PRl A EU A B [ AR R, DAk, mr LSRR
SR L2 e R ) m e i, %
TR TP M 2 5 3 g H S PR T S SRR K 2
BEALRERE, DAL n L i B SRR B S YR
WL (L TR I RIS, DAL 5 e SR 1) e
oW 5 VAR v o 3R B AR I 3% 0 7KK o 2) R DY TR T K
e B H TN Ak, M) 3 DR e S B e SR i R Eh ik
MRER R D, 2 BRI FRIE N RAE FZ R IE R G 5%
DU, EEAM A s R IE N 2 LM A, &
Ve PRI R S AT %, P A AT BUSE 22 (S
WA KT A AR, W RE R IR AR SR B 40 K
7 TR A5 T e, DUSE I 58 S Wl g 11 vy 3R 0A

2% WK -

[ KR, KRS, BURAE. JU TSRS S SRR 4 LA e B
YERD7 N O], Hh B AR 227 2408, 1999, 11(5): 317-319

[2] SHIMOSAKA M, NOGAWA M, OHNO Y, et al. Chitosanase from the
plant pathogenic fungus, Fusarium solani f. sp. phaseoli: purification and
some properties[J]. Biosci Biotechnol Biochem, 1993, 57(2): 231-235.

[3] SHIMOSAKA M, KUMEHARA M, ZHANG Xiaoyong, et al. Cloning
and characterization of a chitosanase gene from the plant pathogenic
fungus Fusarium solani[J]. J Ferment Bioeng, 1996, 82(5): 426-431.

[41 Bk, ZI0K, Rk, thdz CI22_326 N UI5EIRHERE 1 /) 25 4lifl
FAPETI]. To# % TR 22244, 2004, 23(3): 10-14.

[5] ZHANG Xiaoyong, DAI Anlan, KUROIWA K, et al. Cloning and
characterization of a chitosanase gene from the koji mold Aspergillus
oryzae strain IAM 2660[J]. Biosci Biotechnol Biochem, 2001, 65(4):
977-981.

[6] CHENG C Y, CHANG Chuhan, WU Yuejin, et al. Exploration of
glycosyl hydrolase family 75, a chitosanase from Aspergillus fumigatus
[J]. J Biol Chem, 2005, 281(6): 3137-3144.

[71 FENTON D M, EVELEIGH D E. Purification and mode of action of a
chitosanase from Penicillium islandicum[J]. J Gen Microbiol, 1981,
126: 151-165.

[8] RODRIGUEZ-MARTIN A, ACOSTAR, LIDDELL S, etal. Character-

[
[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

ization of the novel antifungal chitosanase PgChP and the encoding gene
from Penicillium chrysogenum[J]. Appl Microbiol Biotechnol, 2010, 88
(2): 519-528.

DFREAE, RSO, AL, . BRHLC R PR ROR S bR I i
[3]. AR, 2001, 28(3): 60-64

TIREAE, AL SO, HIF AL, A5 BRI A 8 A M b s R b B I 2R
JR[J]. W &S, 2002, 21(1): 77-83.

CARLOS A, MARTINEZ JM, FUENSANTA R. Purification and prop-
erties of two endochitosanases from Mucor rouxii implicated in its cell
wall degradation[J]. FEMS Microbiol Lett, 1992, 95(2/3): 187-194.
R, 53 MIERARE R 58 SRR I 2 A 2 5 Bm ™ BRI A H D).
JAHS: PY)IERAE, 2007

WANG Jun, ZHOU Wei, YUAN Hang, et al. Characterization of a novel
fungal chitosanase Csn2 from Gongronella sp. JG[J]. Carbohydrate Res,
2008, 343(15): 2583-2588.

Mk, S0K, Bk, FeSEBEE - Rk B RO A AT
[3]. £ ¥ 5 K Tk, 2004, 30(3): 66-69.

BRZEZINSKI R, NEUGEBAUER A. The chitosanase web page[EB/
OL]. (2008-07-14) [2011-07-01]. http://pages.usherbr-ooke.ca/rbrzezinski/.
LIU Jing, XIA Wenshui. Purification and characterization of a bifunc-
tional enzyme with chitosanase and cellulase activity from commercial
cellulase[J]. Biochem Eng J, 2006, 30(1): 82-87.

FUKAMIZO T, OHTAKARA T, IKEDA Y, et al. Specificity of
chitosanase from Bacillus pumilus[J]. Biochim Biophys Acta, 1994,
1205(2): 183-188.

CHENG C Y, LI Y K. An Aspergillus chitosanase with potential for
large-scale preparation of chitosanoligosaccharides[J]. Bioteehnol Appl
Biochem, 2000, 32: 197-203.

EOM T K, LEE K M. Characteristics of chitosanases from Aspergillus
fumigatus KB-1[J]. Arch Pharm Res, 2003, 26(12): 1036-1041.

KIM SY, SHON D H, LEE K H. Purification and characteristics of two
types of chitosanases from Aspergillus fumigatus KH-94[J]. J Microbiol
Biotechnol, 1998, 8: 568-574.

ZHANG Xiaoyong, DAI Anlan, ZHANG Xuekun, et al. Purification and
characterization of chitosanase and exo- 5 -D-glucosaminidase from a
koji mold, Aspergillus oryzae IAM2660[J]. Biosci Biotechnol Biochem,
2000, 64(9): 1896-1902.

CHEN Xiaoe, XIA Wenshui, YU Xiaobin. Purification and characteriza-
tion of two types of chitosanase from Aspergillus sp. CJ22-326[J]. Food
Res Int, 2005, 38: 315-322.

BTG, TS0, KTESE. SUSRME NG 4 B4R Al K FUNG o M ORI 5
[I]. w2 AR 244, 2007(21): 814-819

W22, FF A D-1 R ST SRBEE A T2 R S R P B e BE [D). A7t
Iz WK%, 2004.

R, B, W 2, 45 Wi IS T 43 AT D01 58 SR Tl A 1T 10 R T
A i RLE, 2008, 29(10): 380-383

JARE, AT, KRR, XU 52 {2 i R W 5¢ SRB i I
WFSELI]. VE RS K224 HARFRL2 IR, 2007, 29(5): 104-107
KPR, SIS . 65 B Bl 141 5% SN I 10 6 27 e ORI 0 B PR IR
TR TV B R L [3]. T2 4k, 2009, 49(12): 1607-1612
LIU Huaiwei, BAO Xiaoming. Overexpression of the chitosanase gene
in Fusarium solani via Agrobacterium tumefaciens-mediated
transformation[J]. Curr Microbiol, 2008, 58(3): 279-282.

LI Songlin, CHEN Liang, WANG Chen, et al. Expression, purification
and characterization of endo-type chitosanase of Aspergillus sp. CJ22-326
from Escherichia coli[J]. Carbohydrate Res, 2008, 343(17): 3001-3004.
BEACAR, FeO2 7R, SRR, A A i v e SR AR IR (4 v B AR KT
FRG P AE [I]. 2741, 2005, 45(4): 539-542

FUKUDA T, ISOGAWA D, TAKAGI M, et al. Yeast cell-surface
expression of chitosanase from Paenibacillus fukuinensis[J]. Biosci
Biotechnol Biochem, 2007, 71(11): 2845-2847.



