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Purification and characterization of a chitinase from
Bombyx mori
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Abstract: The importance of chitinases in the physiological and developmental processes of fungi and insects makes themselves
and their inhibitors important targets for biological pesticides. A chitinase was isolated from Bombyx mori and purified to
electrophoretic homogeneity by ammonium sulfate precipitation and Sephadex G-150 column chromatography. The molecular mass
was estimated to be about 88 kDa by SDS-PAGE, while the K, was calculated to be 22.3 umol/L. Moveover, the optimal reaction
temperature was 45°C, and the optimum pH was 6.0. The effect of metal ions and organic reagents on chitinase activity was
investigated. The activity was enhanced by high concentration of Mn?*, while was strongly inhibited by Cu®* and SDS. These results

provide a basis for screening the chitinase-based biological pesticide.

Keywords: chitinase, isolation and purification, enzyme properties

JUT BUR M N-OB-D-Z R AL B-1,4 HH K F. RRAYMEEMERR . B rcshPnshse
PSRRI S FREY, RS EAEA - SeERA AR R S LT R LT BAMY
MRER E 2Ry, RN Z e TR AL RERMEZIH S, i H A Ry kAU R
TSRS WTEECE . e, ARSI Gi RIS E RO BRRR, AL A SRTE N R AE S )

Received: October 26, 2009; Accepted: January 22, 2010

Supported by: International Science & Technology Cooperation Plan of Anhui Province (No. 08080703017), National Innovative Experimental
Design of Hefei University of Technology (Nos. 2009CXSY 131, 091035945).

Corresponding author: Hongbin Zhang. Tel/Fax: +86-551-2901968; E-mail: zhb5678@163.com

ZRAA E PR R A ERIBUE  (No. 08080703017), [ 58 J & B Tk K 2% K 2 A g v S 30 7 RITHH - (Nos. 2009CXSY 131, 091035945) %),

© PERZERMEVARTATIKSHES http://journals. im. ac. cn



XS B RORIRAY LT B A 7 2 2l Ak S = 1R

405

RN TEILT By . JUT Bl & — ARt JL T k%
fift S}y N-CB-D-Z B A A M U 5E 3R N- S B %
BRI KRG, v DAL T BRI F 6 . wis ek
ROTE I SERED . LR AR TR . MY
Bt Y, A KR R LT B 3
BURJLT WM, Bk, BRGTAREE HOR IR LT R
fity T LAAE A A 0 2% AR AR B ORI B R . D)
Ab, LT AREPR R . R RS RAIEY R R E K
RE W OCHIRTT, 7ERMARNILT B IR &
B P OGRS 0, JUIHORAEL) HUE B Rb kB B 5
R THEKMER, B AU JE P a8 1 7 i it i
RIE BL—A~H7 HLA 5t 1) £ S5 SR BB TH B9 5 B 2T
B SHGE A 4 WA 5 LT U R B 1 R W R R, ok
Sr HREAGIH P 3R B LT JBAAR (5T, 2% 52 240 i
MIHABRS B, 5l &B RS, Fik, PIER L
TR A R R —— LT TR A AR, SRR
(BT R A A 2 i e A Y Gl k BT LT e, B
1R R iR . AL R A, DR B KR
B ER . £ Bala, AR5 RIULT B & R
X T A WA 245 B AN B R L AR IR SO
B o 7 05 ) A g 0 T BRSO L T g, X LT R
AT oy g atid, JIF X HEGA e BT AT s, It
R HAG TR R R AR A 24 B A
1 MEAs
1.1 SRIEHR

i W g T 22 PR IR L B B ) 1 i AR I H
Ki% TaKaRa /A Fl; Sephadex G-150 & Sigma /A H]
P, HARE TR S 23 Hr sl . WFZ800-D38 %¢
S OEEEE T (A m R R A AT AL 2R A ) ;. KDC-
160H /=3 ¥ TR B0 AL (BRI AT B0y A R 2w Hh
S3NT]); HH BUR TR AR (T8 A 34T d 3 52
AR ) SPX-150B AEARIEFRA (LIRS
ABRAFBEIF AT ).
1.2 R HZE
1.2.1 AL T B A

FRELC2 g JLT B, JIA 20 mL 85% B (1 ik il
PRV, IR TR 2 d 5, sk R, &

Yk CRABE.OE) Z pH 5.0 iE. BORRIL
T IRUTTE FHZE K R LR 2 1%,
1.2.2 JL T g9 77 B2 1

PUR TR UL, SEREIFE 0°C~4 CHEAT .

1) AP K uifb /s M T 25 CR A
B g% 8~10 d J5 2 Av A0 b 9 i Ak i 1y, 4R 7R 0 T
0.1 mol/L pH 6.0 R ZE MR ¥4 i, vKoK i ol
s, A8k 2's, 150 W % 16 min, 4°C, 10 000 r/min
B0 30 min U8 B,

2) BRER RS> GRTRE « o IR AR IR B T 2 i ACHL
B, P 2 AN E BRI (109%~80%), BRIRINA
WRIR 5 s s, FRE L, 10 000 r/min &0
15 min 4} B UUTE 5T Y, AR BeTvE S
JE W, i SR DR L A5
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Fig. 1 Dissolution curve of chitinase in different (NH4)2SO4
saturation.
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Table 1 Purification of chitinase
Purification a;l;?\t/?ly p{(‘)’::iln igflcvllft‘yc Purification Yield
ste fold %
P W (my (Umg D OO
Crude extract 1.649 54.238 0.0304 1 100
(NH)2SOs ) 533 98160 0.0544 1789 93.0
precipitation
SephadexG-150  0.134 0.705 0.1901 6.253 8.1
251
20
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< L
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05} /\
PPN I e i S
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2 Sephadex G-150 £Ef% i i€ €& 3% &
Fig. 2 Gel filtration chromatography of chitinase by
Sephadex G-150.

3 SDS-PAGE #ilJL T BREgHY 4 1k

Fig. 3 SDS-PAGE analysis of the purified chitinase. M:
protein marker; 1: crude chitinase; 2: chitinase of (NH4),SOyu; 3:
purified chitinase.
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Fig. 4 Effect of temperature on the activity and stability of
chitinase. 1: enzyme activity; 2: relative stability.
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Table 2 Effect of temperature and time on the stability of
chitinase

0Oh 3h 17h 2d 4d 6d 8d

4°C 100% 99.85% 93.70% 86.24% 75.11% 72.33% 68.37%
30°C 100% 88.21% 69.36% 50.98%  — —
45°C 100% 34.28%  — — — — —
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Fig. 5 Effect of pH on the activity and stability of chitinase. 1:
enzyme activity; 2: relative stablity.

25

20 -

4 mol/L-min)
o

—
(=)

/v (v:10™

i 1
1S S
(=) ()

— T

0 2 4 6 8 10 12
1/s (s:107* mol/L)

|
=N

|
N

|
(&}

6 JLT REEHY Lineweaver-Burk
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Table 3 Effect of some compounds and metal ions on activity

Compounds Concentration Relative
and ion (mol/L) activity (%)
Control —_— 100.0
Cu® 0.01 57.5%
Fe* 0.01 79.88%
Mg** 0.01 94.47%
Ca®* 0.01 96.68%
Zn** 0.01 96.05%
Mn?* 0.1 132.53%
Mn** 0.01 85.31%
Mn** 0.001 79.86%
AP 0.01 94.79%
SDS 0.01 25.98%
Urea 0.01 91.00%
Tris 0.01 86.59%

3 ik
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YIFF LT BTiy B-1,4 B H 5 , 11 4000 I 5% 1 HF o 5t
R I RILT BT, JEA (GleNAc),, N-Z Mtz
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19 FGE M FEK g 18 HKIEIL T ) Z A7 7E
THw . R WEE . ST — SRR, 19
FIGIUT Bl RAFTE T S5 A AR, B R TE
IRAOBER TR Streptomyces griseus AT K I,

VFZ SCHRE 8 1 A [RR IR LT Bl 09 73 29
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BRI ILT O 4 0 s 2l R v R 5T A HiRE

ARWFFE NG AAR N $2 I E) 7315y 88 kDa 19 JLT it
fitg, JEXFHAEFTHAT — RIVIBEIE . % LU AL
FRIEY), KR ILT Bk N-£ B2 3 45 0%
(GIcNAc), J&T 18 KL T il iy —Fhig, H4h
DI, KRR BOE IR N 45°C; B IGE pH 4
N 6.0; RN Mn® XGRS A IEER, BRI
Z A0 S5 v T R T 8 A S X A AL TR D A AN
)RR B A PRIV, e Cu® Xt T A4 1 4 F 35
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B, Mg, Ca®', A", Zn® A i A HI/EM . SDS
Xof 3% 30 A 5k, 0.01 mol/L 1) SDS ikl 1 74% 72
HWEJr. SCAMIRGEM R, ERY TR
eI R B i pH (E DA B 4 B S s
SR AE 2R, Lee FNTFEE Penicillium sp.
LYG 0704 B JL T 5 il 1Y) 43 F 54 47 kDa,
HE & pH M 5.0 2241 Van-Nam Nguyen 25 M 1
HEIBZME Paecilomyces variotii DG-3 H4lifl
JEEJLT BaGA 2 Fh, HArF 1430 32 kDa Al
46 kDal™'; Crispinus 25 M4 (6 K% Trichoderma
viride WAL T BRI pH o 3.5, pH {HTE
3.5~6.0 JEFEI N, EEATEPERCN R EDY, R
Fi A RE 5 PRUAN [ R 5 7 i 1) v oA T AN T
AE 55 43 B Al Ak A AN SR AR R S5 A O . 8 SOk
WU LT RN FOE pH SIS T A
K, LIRS EIUT BN R Y i pH 4 4.0
ZEA7, VA GleNAcs i g il pH o~ 10.0 £
Ao LR PG EGE IR E N 45°C, Babiker ZUMHR
i 54 kDa Fl 65 kDa 9 JL T J5it filf 1) S s 52 50 31
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Bl E o T T AR o 4B B T X TR ) B TR
PESHI R VR, 0 Cu® AR/ T ., X
TR Ry Cu® BE E R H TR I P 4
M2, SHIEVME G YIHAE SRR gs A1
ARSI B E T A U R EOR R R B A DT E
Fl, A8 TR 5910404k LT g B, ik
— Al T E AT A A BT T RR Al LT G
KRt 3 B Ak = Wy ALl T 6.253 A, Al
RN 8.1% o 1 JIHAR P RS H TRLE AN ] 37 7Y 1)
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