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= 0.1% \2A%
1 MRAeT % TLC
1.1 #E 0.1% VIV =213
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1.1.2 Erwinia chrysan- -80
themi pv.zeae Ech7
13 1.25 Sephadex L H-20
0.1¢g TLC
1.1.3 Sephadex L H-20
Pseudomonas syringae pv.tomato 2 mL 50 TLC
Agrobacterium tumefaciens Ralstonia 360 nm
solanacearum Pseudomonas
flourosense Xanthomonas campestris pv. -80
campestris Xanthomonas campestris 13 SEHEMEMNE
pv.begoniae Xanthomonas campestris 1.3.1 0.5 mL 0.1 mg/mL
pv.poinsettiicola Xanthomonas campestris 12 24h
pv.phaseoli Clavibacter michiganense
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0.lmg/mL 2 3 12 24h
1.1.4 1 mol/L NaOH9mL 10%
CaCl, - 2H,0 6 mL NaNO;2 g 10g K,HPO, 1.4 FHEESBBRM
2g KH,PO,05¢g 1000 mL  pH7.0 10 mg Sephadex L H-20
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Fio~F s 24 1
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Fig. 1 Ultraviolet detection at 360 nm of F3~Fy elution fraction
with making TLC.
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TLC 1~20
33~50 21~32
2-A T,
21~32 2-B
-80

Sephadex LH-20
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T Fig. 4 Toxic determination of T3 toxin on rice seedlings.

24 FEHBREMN

24.1 Ts
30 min TLC
( 5-0 8 h TLC
( 5-A)
T
Bl 2 Ts% Sephadex L H-20 B3 43 (21~32)TLC K 5ME 30 min (
(A)FNTE MM E(B)
Fig. 2 Ultraviolet detection of T3 TLC fraction(fraction21~32) S'D) 8h (
with Sephadex LH-20 A and toxic determination(B). 5-B) T; 24 h (
. . 5-C) -80 T,
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Fig. 3 Toxic determination of T; toxin on tobacco leaf. 10 h T T,
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T,
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Bl5 HFEMSD T, 2FRELER TLC RMA, OREEMENEB, D)
Fig. 5 TLC ultraviolet detection(A and C) and toxic determination(B and D) of T3 with different treatment. A and B: 1. T; (stored at
—-80 ); 2. T; with triflouroacetic acid treatment 30 min at 100 ; 3. T3 with ultraviolet ray treatment eight hours; 4. T3 with HCI

treatment ten hours; 5. water. C and D: 1. T5 with ultraviolet ray treatment 30 min; 2. T; with formic acid treatment ten hours; 3. T with
heated 30 min; 4. T; in air 24 h; 5. Ts (stored at —80 ); 6. water.

26 HEMNEHRRDAEEREN 1 0.5 mg/mL
Ts

27 BEMEWMMTHAER

4 0.01 mg/mL
5d
*1 KEEBHESEI 4 LEYMFIR. FERNZM
Table 1  Effects on 4 kinds of seeds of toxin from Erwinia chrysanthemi pv.zeae
¢(Toxin)/ Length of rice roots and buds Length of corn roots and buds L::it:aiztzﬁssto Ligﬁ:g ;)If(;%t:lﬁ:sco
(mg/mL)
Roots(cm) Buds(cm) Roots(cm) Buds(cm) Roots(cm) Buds(cm) Roots(cm) Buds(cm)
0.5 0.00+0.00 f 2.56+0.06 d 0.00+£0.00 d 0.00+0.00 d 0.00+0.00 f 0.00£0.00e  0.00+0.00 £ 0.00+0.00 d
0.1 1.31£0.04 ¢ 3.89+0.11 ¢ 0.00+0.00 d 000+£0.00 d 0.46+0.03 e 1.20+0.06d  0.00+0.00 f 0.00+0.00 d
0.05 2.50+0.21 d 4.10+0.03 b 2.00+0.21 ¢ 3.10+0.06 ¢ 0.85+0.03 d 1.15£0.04d  0.10+0.02 ¢ 1.16+0.03 b
0.01 4.78+0.08 a 4.18+0.02 ab 6.50+0.23 a 5.50+0.06 a 3.30+0.06 a 1.85+0.03a  0.21+0.02d 1.13+0.04 be
0.005 4.25+0.03 b 4.16+0.03 ab 7.10£0.35 a 5.00+0.06 b 2.40+0.10 ¢ 1.38£0.02¢  0.25+0.01cd  1.35+0.04 a
0.001 3.65+0.04 ¢ 4.26+0.04 ab 6.53+0.04 a 3.20+0.06 ¢ 3.2240.02 a 1.68+0.04b  0.40+0.06 a 1.00+0.12 ¢
0.0005 4.47+0.03 b 4.2840.02 a 5.20£0.30 b 5.50+0.06 a 2.90+0.10 b 1.24+0.02d  0.31+0.02bc  1.23+0.02 ab
Ck 4.35+0.02 b 4.25+0.03 ab 5.1240.04 b 5.4340.04 a 2.89+0.03 b 1.214£0.02d  0.34+0.02ab  1.33+0.03 a

The data in Table 1 were analysed by SAR software, Duncan method was used for multiple comparison.

4 ®2 KEEBARSENEYREAENINEER
Table 2 Inhibition to pathogenic bacteria of toxin from Er-
winia chrysanthemi pv.zeae

Pathogenic bacteria .Inhibition

diameter/mm
- . . Pseudomonas syringae pv.tomato 9
28 FHEMNFEARMMNEIER Agrobacterium tumefaciens 12
10 Ralstonia solanacearum 12
Pseudomonas flourosense 13
Xanthomonas campestris pv. campestris 14
Xanthomonas campestris pv.begoniae 13
15 mm 14 mm Xanthomonas campestris pv.poinsettiicola 11
Xanthomonas campestris pv.phaseoli 9
9 mm Clavibacter michiganense subsp.sepedonicus 11
2 Xanthomonas oryzae pv.oryzae 15
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Fig. 6 The changes of POD activity in rice leaf induced by toxin.
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Fig. 7 The changes of PAL activity in rice leaf induced by
toxin.
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Separation, characters and biological functions of Erwinia
chrysanthemi pv. zeae toxin

Qiongguang Liu, Jianjun Luo, Xuexia He, Zhenzhong Wang

(College of Natural Resource & Environment, South China Agricultural University, Guangzhou 510642, China)

Abstract: [Objective] The toxin produced by Erwinia chrysanthemi pv. zeae has not been reported so far. Toxin is one of
the important pathogenic factors for plant pathogenic bacteria. The separation and purification of toxin are the key and
basal work for toxin functional study. [Methods] We used several chromatography columns, chemical and biochemical
methods for Erwinia chrysanthemi pv. zeae toxin separation and its characterization. [Results] We obtained a pure ingre-
dient T; of Erwinia chrysanthemi pv. zeae toxin . It was a yellow solid and dissolved in methanol, N-butyl alcohol(NBA),
water and formic acid. It dissolved weakly in acetone but did not dissolve in trichloromethane and ethyl acetate. The re-
sults showed that T toxin ingredient was neither carbohydrate nor protein, and was sensitive to ultraviolet ray. Biological
assays of the toxin showed that it could inhibit rice growth, cause rice seedlings to wilt and make tobacco cells necrosis.
Toxin with high content could inhibit buds and roots of rice, corn, tomato and tobacco to grow, whereas toxin with low
content could promote their growth. In addition, the toxin inhibited 10 plant pathogenic bacteria with 5 genera. Further-
more, toxin T; induced the activities of phenylalanine ammonia-lysae(PAL) and peroxidase(POD) in rice. [Conclusions] It
is the first report about the separation and purification of E.chrysanthemi pv.zeae toxin. The T;toxin of E. chrysanthemi
pv.zeae had the biological characters with inhibiting plant seeds germination, causing rice seedlings wilt, inhibiting some
plant pathogenic bacteria and inducing defense enzyme activities in rice.

Keywords: Erwinia chrysanthemi pv.zeae; toxin; separation; biological function
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