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CBD > 153 305
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1.34% YNB 1% 0.00004 % BMMY
BMGY 0.5%
CM-chitin-RBV  carboxymethyl/

chitin/Remazol Brillant Violet 5R Loewe Biochemi-

ca GmbH Sigma
1.2
1.2.1
DNA
PCR Sambrook J 7
1.2.2 Invitrogen Pichia
Sacl
KM71 RDB
His” G418  YEPD
1.2.3 DNA PCR In-
vitrogen Pichia DNA
PCR
1.2.4 Bj-
CHI1 BjCHI2  BjCHI3 BMGY
250r/min 30°C ODgy, 2~6
3000 ¢ BMMY
100 % 0.5%
Iml. SDS-PAGE
1.2.5 FPLC
SDS-PAGE 5% 12%
Bio-Rad Mini-protein 11 200V
lh R-250
Western Sambrook J 7
Zhao et al > FPLC
Iseli 1993 °
1.2.6 CM-chitin-RBV
Wirth et al 1990 ° CM-
chitin-RBV 0.1 mL 2mg/mL. 0.2 mol/L
0.2 ml. pH5 0.2mL
eppendorf 25°C 12 h
0. ImL 1. Omol/L. HC1
14900 ¢  Smin 0D s,
3 CM-
chitin-RBV 0D,
1.2.7 1993

1.2.8
1999 "
1.5mL 0. 4mg/ml
0.4mL 0. 1mol/L pH4.5 0.4mL
0. 1mL 75pmol/L 37C
2h 0.5 mL 0. 8mol/L pHO.
1 10 000r/min 10min 1.5mL
2mlL 100°C 15min ~ 420nm
N-
Ipg  N-
1.2.9 Does 1999 *
2
2.1 pP17 pP28  pCat
2.1.1 PCR BiCHI1 Bj-
CHI2 3
Cl 5" CTGAATTCTCCTCCGGTGAG-
CAA TGCG3'
C21 5" CTGAATTCGGGGATCTTTCT-
GG CATC 3’

C2 5’ GCGACTGCGGCCGCGTTAC-
TAC CTTCATTAAACG 3’
pPICOK

EcoR 1 Not 1

pBil7  pBj28 cr
Pfx DNA PCR
1
1110bp  963bp BiCHI1
pBj17 (2 )

738bp

DNA
BiCHI2

BjCHI3
2.1.2 PCR /
EcoRT  Notl
EcoR' 1T Not 1
pPICO9K

TOP10F’
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pP17  1110bp pP28 963bp pCat
738bp 3 3 3
PCR 2~3
BiCHI1 2
BiCHI2  Bj- 60%
CHI3 pP17 pP28  pCat Iseli ° FPLC
2.2 PCR 4
pP17 pP28  pCat 1 2 3
Sac 1 / i
KM71 66
RDB 28C b
- —46
1mL RDB
His* G418 YEPD 28°C -
2~5d 6 1.0mg/mL G418 0
KM71-pP17 2 KM71-pP28 2
KM71-pCat i -2
3 2 3 Western
DNA PCR Fig.2  Western blotting of BjCHII 1
1 BjCHI2 2 and BjCHI3 3

Marker ~ BjCHTl  BJCHI2  BjCHI3

kb kD
2,07 ) 97
- o
«~1.0 L - . 46
e s - .
—
3 FPLC SDS-PAGE

1 PCR
Fig.1 PCR analysis of yeast recombinants
1 2 3. BjCHI1 BjCHI2 BjCHI3 respectively

Fig.3 SDS-PAGE analysis of the proteins purified by FPLC

M.1.0kb DNA marker 2.4 CM-chitin-RBV  Km

3 CM-

2.3 FPLC chitin-RBV Km pH
Invitrogen Pichia 3
SDS-PAGE BjCHI1
BjCHI2 BjCHI3 60kD S pg/pL v pglh
47kD  31kD DNA 1/v 1/ S Linweaver-
41kD 36kD  28.5kD SDS-PAGE Burk Km
Western Km BjCHI1
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y =0.0262x + 0.0328 Km = 0.799mg/mL Km
4A BjCHI1 y =0.0517x + 0.1839 Km
BjCHI2 = 0.281mg/mL 0.692mmol/L
y=0.0231x + 0.0425 Km = 0.544mg/mL 0.9850 5A
4B BjCHI2 y =0.0833x + 0.2145
BjCHI3 Km = 0.388mg/mL 0.956mmol/L
y=0.0272x + 0.0343 Km = 0.793mg/mL 0.9862 5B
4C BjCHI3 y =0.1212x + 0.07374
3 Km Km=1.643mg/mL 4.0470mmol/L
CM- 0.9881 5C BjCHI 3 Km
chitin-RBV BjCHI 1
2.5 Km BjCHI 2 Km 1
3 2
3
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Fig.4 Determination of Michaelis constant Km of the chitinases for CM-chitin-RBV
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Fig.5 Determination of Michaelis constant Km of the chitinases for colloidal chitin
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1.0pg BjCHI2 Fig.6 Agglutination analysis of BiCHII BjCHI2 and BjCHI3
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Iseli class I

pH $ 3
a RSC-a
C RSC-c
RSC-¢
RSC-¢ 3 B-

RSC-a

RSC-

14

UDA

Does

class 1

CM-chitin-RBV
class 1 3.6

BjCHI1 BjCHI2 BjCHI3 CM-chitin-RBV
Km 3 Km

0.799mg/ml. 0.544mg/ml.  0.793mg/mL
3
BjCHI1  Km
BjCHI2 BjCH3  Km
5.85 4.23 Iseli °

Km 3.

Smmol/L Km

23mmol/L
vmax
Km 0. 1mg/mL

BjCHII

415

BiCHII
BjCHI1
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BjCHI1 from Brassica juncea Displays both Chitinase and
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Abstract The proteins encoded by the Brassica juncea chitinase gene BjCHI1 and its derived genes BjCHI2 and BjCHI3 were
expressed by Multi-copy Pichia expression system. The chitinase activity of FPLC purified BjCHI1 BjCHI2 and BjCHI3 were
tested and the results showed that all the three proteins degraded both CM-chitin-RBV and colloidal chitin. The Km values of Bj-
CHI1 BjCHI2 and BjCHI3 for CM-chitin-RBV were estimated as 0.799mg/mL.  0.544mg/mL and 0.793mg/mL  respectively.
When the colloidal chitin was used as substrate the Km values were 0.281mg/ml.  0.388mg/mL and 1.643mg/ml. respective-
ly indicating chitin-binding domain can increase affinity of chitinase to insoluble substrate. In the agglutination activity assay

only BjCHI1 shows activity when the protein concentration was more than 33pg/ml. while BjCHI2 and BjCHI3 without agglutina-
tion activity even when the concentration was increased as high as 800pg/mL. This means that the two chitin-binding domains in
BjCHII are essential for agglutination and BjCHII is the first protein which shows both chitinase and agglutination activity identi-

fied so far in plants.
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