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BEHASKKELTE, -1.3-AEENRTERST

HEEY £ &
CHER S5 By EHAA, L 200032)

#£ %

R (Pyriculario oryzae C.) T B
SEEFRAEE, AROSUTRER -1, 3-#%
BEIE B S RSET o~ B 3~5 5. A
ERMETT S AR TUT B RS MER R RS
R EE I E HT T AT . P A e ]
B RAEA .

RWiE: /T8, s-1.3-WHER, KR, ﬁﬁv

B -
£ od
NEHE R RAEEEILY B M 8-

1, 3-#i XM, HESEFREHAFTILT
AR, 1 A-1, -HEEaM eIk
B pa R A B &£ (Boller 1985), #
B, AR 2 FE % i s IR E0TH 40 il BE 0 = B
SYHREIJLT IRM B-1, 3-T FH (Wessels
] Sietsma 1981), IR AW RHM M &
BMABBSXR B EAYRARERM
{Boller 1985), T{EMRS, WIEFIERIE
Eo XM /% M (Schlum-
baum %% 1986, Mauch % 1988b,Molano
#c 1979, Roberts fil SBelitrennikoff 1986,
Leah 2 1987), EHiIt, XWAWH F F
A EERNETERY R i,k
FERARILTEMN A1, s-HREHEYH
HEFRRBE, ¥ TEIFEBEKSEHR
BEEYRATRER, RIVET —i
B L1E.

HorE B

HH KiESAF (Oryza sativa) BB EARTER
£, EATSES (25°C, 12 h R My
E=MH, TEER (Priclaria oryzar C) BN

Seqfeiof

taEERN R,
AFRPUAERNRGET RNTRAWREZE
Fr. BHEFNEZ23IEPVERL B, 8
R, HEEREAELEEE. HiEnkaE
BEKEY L. MPRELEFRABEEREY
BT aeC. 90% 0L BMMERE . EAKERES
HNE, B2RERABRATSESE b 48 g
FFo AEME SR EEE KRB EEFERTS,
e PEEEAN AR, REEFRRY (ppm) NH,-
NOy 114, NaH,PO,-2H, O 50, K50, 389,
CaCl,-2H,0 147, MgS0,-7H,0O 41, EDTA.
Fer 12, HBO,; 3,Z030,:-5H,0 0,2,0uS0,-
5H,0 0.08. MnCl»4H,0 0.2,H,MoQ, 0.04
fmanEEE.

R BERAAIERERERE S, T 01
mol /Lig4TRE Bey 8 M (pH 5)RREN2 h (&)
1 mijg FW), 15 000> g .0 15 min(4°0),
ERiG R HD RS 3 B .

JUT R ME 1% Boller %(1983) Mk,
— P ERE R AR AR LT I E i
B Z BB R Y nmol ¥,

ATRmPFREE =M HKEE s HEER
ZG, EE/ R ERLEE, 150
A BERE. BEPBEE, B0 A #9150 ml 0.1
mol/L g ERey 2 o ¥ (pH 5) 2812 h,
15 000 g B >15 min, YTIEEFRN1&K, &
H R, EREEERE &, A (NH .50,
IE 20% {EFE(0°0), BHHE1 h, 15 000xg
Bir15 min, EJLiE. FEEBR S MA
(NOL80,FE 60% HINErC), FHERLE. &
i, BE L. MMEERET30 ml 10 mmel/L
#) NaAc (pH 5) Zrish, M A NaHCO, 5

1990-04-04 #r 3], 1991-08-09 #2352,

EEEH s mME LR REL.

* MIFRAER: hERERERNELWEN, BR
650204,
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B 13%

£ g B4 20 mmol /L, 0, 1mol/ L NaOH
i pH F 8.4, A THEHENLTRESZNE
. BENLTRESHEE B Molano % (1979)
B B, EAF R @ iR pH SEHEEE
28 Boller 2:(1983) 0 2,

g-1, -WRMRNE HENLFERRAE D
Birhmw SRRy, BAERREAD
g (Mauch %£1984), BEHEW P & &
Somogyi (1952081 . — BRI 30
min P3N R EABEPEREEE 8 ¥ 0ER
=,

BREFANE S HEERS85 &M
HOFEME & Bradford (197607 .

K= RNDMEES B £ Boller f] Metraux
(198890 5 ¥k,

EFEFEGEREZE % W Boller §1 Metraux{1988)
I, MR, B E B 0.6 mol/L,
NaH,PO, 10 mg/ml,MES 25 mmoi/L, 2% %
H#: M (Onozuka R-10), 0,5% EirhF (Ma-
cerozyme R-10}, §1 2% £ s K (Sigma),
# pH F5_6,7T28°C. 80 r/mini{Ei% 4 h, Fj0.1
mol /L pfr B o I IUE rhi (pH 5) HE 24|
BIFEF*,

SDSEFRBEBREREA% = F Lacmmli
(197MRIHEE, 45BN 15%,. HERH 5%.
AR ERSEEREE. STFRERELIH
BB b, FOEaES. WaEa, REEE,
TMV #5EEA.
ATEHEANABEARE ZG, ik
R 200 r/min 2355533 d 5(28°C), W
Bt 3 SRR hiE REREE KR EE 2,
FHE%. SHRE T 2000 xg & & 5 min, I
REMREE X, B, EE 4R, FBAEET
ISP, v/ VBEMEFTE, 5T4000
xg @05 min, {EETANH, 37°CTT&
BHAELMBRENSES. MEH, RERS
R 0.2 ml SifREELGEH (10 mg/ml) +0.2
ml 0 1 mol/L gy NaAc (pH5,8) +0.2 ml 8§
W, RESEENESLTEREDNEEHER.
AT BANRFRNRAWN =R E®RT
T T8 4 Eebdn A8, 100xg &l 5 min, 3
8L R, TR 40 am BE K i

I, T 200xg %010 min, KEEAHT,
EETHEREFEED, IAETEER (GLRE
F 100 pg/ml)y MFMEFEE, BRERSGS 8
BF(o= 10 5)H S 100 R TFRHETE. ¥0.2
ml i Fik5 0.2 ml 0,75 U/mDESE,
F£28°C £ 20 hy, FFEF 0.2 ml 0,1 mol/L
8 NaAc (pH 5,848 ik % B,

% R

REPLTHE E-1, - WERBTER
Eh

# 1R RBEL S EEN A
MR PBREE, Tetep Rk Mg EYLER
AF SR E AT, T S S22 30,
BAAMEASBER /MR, B
B, HER, 2, EHS524H
i, HERMLTHME. NEL1AH, §F
HinFEERMILTEf 8-1, 3-HRE
BEiG 7, TEDURREESRIE SR B I h
ERHBXMN.
EERTRELTHRD B-1, 3-WRENE
NS

AEASHE. WBBERRNE
AN ZG, BT HPp Tetep, R
% 363, RFE bl ABE, He RFEAH
B, FE=eHEERM T XEHBEBRRE
B, s SR FHER S (F2),
JLTERE-1, s-HREERILIES
BERLEME AN 6~9 f 3~ 4%, JLT
BUESEERATAREERILT RS
HERRWLTEREANRE. RRAKEH
HAEWFHENED,

Fi ZG, /P 2 S SR 4EAE W AL B
B, JLTEEREST~104, TERAY
BRI A, B-1, S-HIMIEEEIR W 3~off
(E3) PHEHNBERELEATERA
A, W, MARFERTEARER
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B 1 KTEOWRIUTER a-1 3-MREBMERED
Table 1 Basic activities of chitinase and g-1,3-glucanase in rice secdlings
Chitinase (U/mg protein) f-1,3—glucan-
Cultivars ase (J/mg
Exo- Endo- Total- protein)
Tetep 0.7 0.6 1.3 3.9
XKinyeguan 1.2 1.4 2.6 6.9
Dongnong 363 1.0 0.4 1.4 3.6
Guandong 51 0.8 0.4 1.2 3.0
Fujin 1.9 0.5 1.5 3.9
Shishoubaimao 0.9 0.3 1.2 3.6
H-jiang 18 0.9 0.2 1.1 3.0
Caodi 0.9 0.1 1.0 2.7
Aizhixu " 1.4 0.4 1.8 2.7
Menggudao 0.7 0.3 1.9 2.7
Heigu 1.3 0.3 1.6 3.4

# 2 TREN ZG BPEHEKEHERILTEN p-1, 3-BREBE

Tahble 2 ‘The activities of chitinase and 8-1,3—glucanase in rice swedlings inoculated with spores of P. oryzar

(£Gy)
Chitinase (U/mg protein} #-1,3glu-

Cultivars canase (Uf

Exo- Endo- Total- mg protein}
Teten 1.5 6.4 7.9 10.5
Dongnong 363 2.7 2.6 12.3 15.8
Guandong 51 3.1 6.4 2.5 15.0
Heigu 2.2 7.1 9.3 12.8

B3 WEEZG H2ERRLERKREGENILTEN o1, -WEREENTEH

Table 3 The activities of chitinase and g-1,3-glucauase in rice seedlings treated wirh the filtrate of

cultured mycelia of P. oryzee {Z())

Chitinase (Ufmug protein) g-1,3—glucan-
Cultivars asc (Ufmg
Exo- Enod- Total- prowein)
Tetcp 1.4 9.2 10.6 11.7
Dongnong 363 2.9 91 12.0 23.1
Guandong 51 2.4 5.9 8.3 15.3
Heizu 2.1 10.8 12.9 23.1

BRIXRTBAYE. AK2, 38,85
AR CRB IR BIE (RS ERTILTE
PR, TREAATHEARERS
AR, B TRHRERRNER TR
BELRFRAEE, HARHIERS

B ILTEE -1, 3R RMIR

FEE.

NTREDFH L ERATBEN BN LN

MERELETHEEZEHIH

AFENTEMFEME S 26,8
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* 4 REE ZG HARFEERMNBRAMAENLTENH AL

Tahle 4 Partial purification of chitinase induced by treacment with myeelial cultured filtrate of P

aryzae (ZG,) in Heigu secedlings

Fraction Tota! protein Total chitinase Speafic activities Yield
(mg) (v (Ujmg Prot) (%o}

Ciude extract 41 602 9.9 100

Prrapi'aw in

ammonum sul{ate 24 305 12.7 51

(209, ~060"5)

Chitin column ¢lute 0.8 B8.4 110.5 15

EEFWER T RENBEILTHAELT
1145, BENIYED, ITEENY
Vepid 5EGEEN 4 E X (FH L. £
SDS-PAGE 1B b X EH 37.1 71 28 0 kD
FWEER, THERNIAI(E22,

vi o4
o~
g F
= .
s fﬂx\ Chitinase oa 5
L <
- uy
n -

-3
‘ék ! \ 14
\; Tt
z 3
£ —{n1 3
& &
oL

P 1] S Bl U 1A 130 18U 210 240 lSUD
Eluate {ml}

B KFEILTENEREET
Fig. 1 Chromatography of rice chitinase on@
chitin column

A2 8 fL B9 LT BERE M ZG, /D FF 4
MusE iy e ZBt W R (LT Ry
ZH{ I 3), BB WM T W Z R FE
BY MR (R 4),

LTRAE-1, - MEENTINSE

MR 2B IR KRS 40 B R PR A
JLTHEM B-1, 3-H¥ER, LIRPIEER
MEFEBIIRICH. EXREFLT, WA
B 4R AEFBED, WRRE K
B PBRED SRS 8 0Y, AT
R, RECRBEAY R . AXRER
5 E PR 40 B R B o A RRE R LT 8

B 2 SZJLTESM SDS SEBR

Fig. 2 S5DS-polyacrylamide gel electrophoresis of
ctude proteins and partially purified chitinase of
rice cultivar Heigu

1. Proteins precipitated by ammonium sulfate
(209 ~60%).

About 8 pg partially purified chitinase.

40 pg crude protein,

20 ug crude protein,

10 xg of 2 marker protein mixture.

51, -MIREBIE I (FE B, 6),

IS B A I e R At R B b B R AY
ELRSAENN—FS, REXAAE
W5 —WaEIEARFR (ET). =1
B E B KM e R e Bk, B
BRMTHABHEMSE. W¥E5,6,7
T, BT R AR 04 4 e R BRI
MR ERAE LT BN 8-1,3- W RWEBELE.

tn b W
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2
T
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I

£ E §
I

£ 3
5 1

GlcNAc cquivalents (nmel)

| | 1 | 1
1.4 2.3 4.2 56 7.0
Chitinase (1072 .. U/ml)

(=]

B3 SRS LTS EREZ2G, N

i BF 1L
Fig. 3 Lysis of otll walls of P. oryzae {ZG,) by
partial purified chitinase of rice cullivar Heigu

B 5 BERZG HEEFILEIKERSY
B RIS

Table 5 Enzyme activities (UJ) in Heigu seedl-
ings after 3 days treatment with fittrate from cul-
tured mycelia of P. oryzee (ZG,)

Extra~ Total protein Tolal activilies (U)

cts (mg! (%) Chitinase(%} Glucanasc(®,)

t1) 4.8 100 34.0 (100) 30.2 (100)
(2 N1 2.1 3.6 (106} 5.2 (17.2)
(3 3.9 B1.3 20.0 (58.8 17.8 {58.9)

{1) Intact lcaves. (2} Interceltular Auffl.
{3 Leaf residue after intercellular Auid extraction.

B 4 JUTEESTERE 26, IR TR IR
Fig 4. Light micrographs (400>.) of spores of P. eryzer (ZG,) after incubation 20 h with (A) NaAc buffer
(0.% mol/L} and (B) partial purified chitinase (0.75 Ujml)

%6 HEHZIG HAHEFFREIRBE IR

KR 20 %/ rIEeis o

Tahle & Enzyme activities (U/mg prolrin) in
seedlings of riee cultivars afier 3 days treatment
with mycelial cultured filerate of P, oryzae (ZGy)

7 NERKER D E TR R R
HIBIEETE

Table 7 Enzyme activitics (U/mg protein) in in-
tact leaves and protoplasts from seedlings of rice
cultivars

Heigu Tetep
Extracts
Chitin- Glucan- Chitin- Glucan-

ase ase ase ase
(1) 71 6.3 4.1 3.2
(2) 51.9 75.4 6.0 81.4)
(&} 5.1 4.6 3.8 29
(21:(1) 7.3 12.0 8.8 25.3
(2):(3) 10.2 16.4 9.5 27.9

(1): Intact leaves; (2): Intercellular fuid;
(3): Leafresidue after intercellutar flund extraction.

Hei Tete
E-'ltrac:s & P
Chitin- Glucan- Chitin- Glucan-
ase ase ase ase
(1) 0.4 0.4 0.5 1.2
(2) 0.6 2.5 1.6 2.4
(1):(2) 0.7 0.2 0.3 0.5

(1) Protoptlasts; {2) Intact leaves,
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MYILTEMN B8-1, s-HRERLE
HENHREREAMBETRE. EIFF
My MR EEAEREN AR
BEp 55 5 BB EM MM ER A K
(Schlumbanm 25 1988, Mauch 2% 1988
) BEEAETFERIHLERRLAAR,
iR K BIERHRARE P RJLT BB B-1,
S-HEMBEHEIER, E0/LTH
FE 4 ST LA RE AR 5 IR T 40 R BE 0 4 50
THE. SRHAMKBIN Ty £ 0.72
mg ELR. BHEZG, ATERERYT
JLTEEAET. 1 B /mg B (GE
2), MHIFAE O, 76 Bfr/ml JLTE R
FETA B MR TR (B 4. X, &
MBTHEREILT BERELh LiEiE
RTHREREARGHAERE. A, &
BOBEFEREEERE, XEH, ERASE
MR R BUME R MR .

— LA AT R B R DU A B
DEMEESEHR . BRLMEE
R, (A SHH B HitE
2, RREITEUMBERER. S0H
W ( Colletotrichum lindemuthianum) B
¥om, HERRFLTEESETFHRTR
% S ff(Hedrick % 1988), HE M E
( Fusaritm solani f. sp, pini) Ry Iz
m, HIUTEMNS-1, -RREBEERN
Rk e, B SRORELE R R Y
(Mauch % 1984), WMEFHLALE S,
PR MM R EREEMARE RTRR
T A fhf (Sekizawa 25 1990), TAIW
ETHEBEMATRESARBILT B s-
1, -HEWBESNIES, RRFRER
EREEE, ARTENNBESEERT
¥AEREABRE), RERAEER

HERBEE R NE LA BX R
(EERFIL), SHEHEBREENRTNY
2 B8535 (Mauch % 1984),

EREAEAREARERY. SRS
ZREMEREREZBILT B. B-1,
- B A9 A8 (Boller 1985), B3R
B ILT B A1, s-HMEEMETS
TS AR R, M THaR
JR B9 8 (Shinshi 25 1990). RIIMER
#H, AP XA T AHEEA R
Ay, REEMREREEIINLEIR
H, BEESHFEMARA GEB. BB
ASEFRMERAEARNTSEEILT B
BARFEEN AL REN, 20HETHRE
SRFE R R,

7 FEHRS Y B BT L2 A A8 b R
ZEMRERIR, TIRWAH £ % F R
REESRKREEREEREMN E B K
(Koga 1988), RATIEWIERR R B
HEEFRAEKNERESTEN, —&
R B DR e SR B,
HEE BESH AR, KRB
ERfRR, JLT B, B-1, S-REEEA
fEESE A RE, B EER, LR
B ERENE R ENE 2R X
B, XWAHEERAAHBEENTE,
fR7E K DL RE SN f LB vh 3R Re i B
EBERE%E, R LEEER.

WM HERREFICAE BEEE 4 K B R
A ERHRIHEEESRASRABENE
Fr. AITIEEE LS HERFIRRAX B8R
BB RE B,

¥ LM

IR, IR, BRI BERTIREE RSN
. EaEREER 1085 (3): 3335

Boller T, Gehri A, Mauch F, Vogeli U, Chitinase
in bean leaves: Induction by ecthylene, puri-
Bcation, properties, and possible function.
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Activities and Distribution of Chitibase and 5-1,3-
Glucanase in Rices Induced by Pyricularia oryzae G

DU Liang-Cheng and WANG Jun

{Shangkai Institule of Plant Physiclogy, Academia Sipica, Shanghai 200032)

The activities of chitinase and
B-1, 3-glucanase increased by 6~9
and 3~5 times respectively in one
week in rices (Opze safive L) afier in-
fection by the spores of Pyriculania
eryzae Cor treatment with filtrate from
its cultured mycelia. Partially pwi-
fied rice chitinase on an affinity

chromatography column degraded the
mycelial cell walls of P. eryzae and in-
hibited the germination of its spores.
Rice chitinase and A-1, 3-glucanase
existed in both intra- and extra-cel-
lular spaces.

Key words: chitinase, g-13-glucanase, rice,
Pyricularia omvzae G
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