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Table 1. Comparison of bacterial characteristics of the present isolate
with Erwinia chrysanthemi described in Bergey's Manual

Characteristic Isolated PY35  Erwinia chrysanthemi
Pectate degradation + +
Potato soft rot + +
Gelatin liquefaction + +
Reducing substances - -

from sucrose
Sensitivity to + +
erythromycin
Anaerobic growth + +
Gas from glucose + +
Indole + +
Phosphatase + +
Catalase + +
Oxidase - -
Growth at 36-37°C + +
Methyl red test + +
Acid production from:
L-Arabinose + +
Cellobiose + +
Fructose + +
D-Galactose + +
D-Glucose + +
Glycerol + +
Lactose v d
Maltose - -
D-Mannitol + +
D-Mannose + +
Ribose + +
Starch - -
Sucrose + o+
Trehalose - -
D-Xylose + +
Gram stain - -

+, positive; -, negative; d, data not detectable; v, variable.
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Fig. 1. Detection of cell-wall degrading enzyme by agar diffusion
method (lane a, E. coli : lane b, Erwinia chrysanthemi PY35). A,
CMCase test : B, pectate lyase test : C, protease test : D, pectinase test.

Fig. 2. Pathogenicity test on chinese cabbage by Erwinia chrys-
anthemi PY35. A, An inoculation of Erwinia chrysanthemi PY 35 : B,
An inoculation negative control by E. coli.
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Fig. 3. Examination of chinese cabbage tissue under the
photomicroscopy. A, A healthy plant (400x): B, An inoculated plant
tissue by Erwinia chrysanthemi PY35 after 24 hours incubation (400x).

HEstd 30°CeM 24007 Bt vl § o n AT
AOR, Ech PY3SE AT wiF2AE A9 dvdds
RS ©]Z10 2 Ech PY35: 21EHYU4E /T 928
gelakict,

#0|d pE

g HEAEE 753, 725 789 WEh middle

lamella, primary wall ¥ secondary walli T-E4€t}. Primary
wall2- arabinogalactan®] pectin B2& FH202 AZAA
FI oW FRIoE HNEAILE matn'xg EHAL e
microfibril®] T-ZFoltt. Microflbrile IHE -840
matrixx= pectin EZo] EH‘j ok, & H¥olMe Eelet Ech
PY355 A& HEstd A4S AAHE AFS A
BHiEe 7ieEsase] 884 T Fig 3A=
400 w2 wvj-golA vig=e] AggzAelY Fig. 3B= Ech PY35
FE F 2407k0] At Aoz AR vlste] AE7t
o] sl Ae £ AT vRREAIE Fig. 4= 400 Y
o] wjgol B 7kxje] 2202 Fig. 4AE GAZH, Fig. 4B
= Ech PY35 HF T 48A)7te] At Aoz ik
Hjgto] A7 @ol Sl A& & & ANeH wiFzA
Hjete] ZxpxAe AR Ago] =¥ AL o 5 At o
AL et ZpxA o] PR Zfold] Ssie] el I
X Zol7} yehe Zles Azt

Fig. 5= AA#RE o2 wiFe] izss A5 o=z
Fig. SA% 4,000 #j&ollA £ njFo] Adzxe] gz

l



202 g - 2

Fig. 4. Examination of potato tissue under the photomicroscopy. A, A
healthy potato (400x): B, An inoculated potato tissue by Erwinia
chrysanthemi PY35 after 48 hours incubation (400x).

Fig. 5. Episcopical examination of healthy and innoculated chinese
cabbage transverse section structures with electron microscopy. A, a
healthy chinese cabbage tissue (4,000x): B, An inoculated tissue by
Erwinia chrysanthemi PY35 after 24 hours incubated (4,000x).

Fig. 6. Episcopical examination of healthy and innoculated potato
transverse section structures with electron microscopy. A, A healthy
potato tissue (1,000x) : B, An inoculated tissue by Erwinia chrysanthemi
PY35 after 48 hours incubated (2,800x).
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Fig. 7. Detection of CMCase activity by CMC-SDS-PAGE. Lane A is
extracellular CMCase of Erwinia chrysanthemi PY35. Lane B is
intracellular CMCase of Erwinia chrysanthemi PY35. Lane C is mixture

of extracellular CMCase of Erwinia carotovora subsp. carotovora
LY34',
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Isolation of CMCase Isozymes from Phytopathogenic Erwinia chrysanthemi PY35
Sang-Ryeol Park, Soo-Jeong Cho and Han-Dae Yun* (Department of Agricultural Chemistry, Gyeongsang National

University, Chinju, 660-701, Korea)

Abstract : Soft-rot bacterial pathogen, Erwinia sp., was isolated from chinese cabbage tissue showing soft-rot
symptom. This bacterial strain caused soft-rot to chinese cabbage and potato, and identified as Erwinia chrysanthemi
PY35(Ech PY35). Ech PY35 have extracellular CMCase, pectinase, pectate lyase, and protease activity, but not
hemicellulase activity. The results of the microscopy showed that chinese cabbage tissue and potato tissue were
macerated by infection of Ech PY35. In analysis of the CMCases activity in the total protein of Ech PY35, three
CMCases were detected as intracellular protein while two CMCases were as extracellular protein by CMC-SDS-

PAGE direct stain method.

Key words : Erwinia chrysanthemi, pathogenicity, CMCase, CMC-SDS-PAGE
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