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Relationship between the Changes o Active Oxygen Species and Defense Enzymes in
Suspension Cultured Cells Treated by Different Inducers

ZENG FurHua' 2 , Y1 Ke® XU XiangrLi? \WANG Hai- Hua®
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Changsha 410128, Hunan; 8 Department o Bidogy , Xiangtan Normal University, Xiangtan 411201, Hunan, China)
Abgract :Changes of active oxygen gpecies (AOS) and ome defense erzymes in sugpendon cultured cels of Zhefu 802
(susceptible) induced by three inducers were sudied Three factors dl resuited in the accumulaion of H,O, in suspendon
cultured cdls H,O, content in sugpendon cultured cdl treated by XOO. 751 was increased suddenly at 0.5 hour and a 6
hours &ter treatment , but that trested with XOO. 76-25 only at 0.5 hour to 1 hour &ter treatment. FOD activities in sus
pendon cultured cels trested with XOO. 751 and XOO. 76-25 were hoth increased by 31. 5 % and 49. 8 % regectively.
But the changesof SOD activitieswere not marked , even decreased at the beginning Two new bands (R =0.48 and R =
0.72) in DS PAGE dagramdf 0l uble protein from sugpendon cultured cdlstreated with X0O. 751 and XOO. 76-25 go-
peared a 72 hours dter the induction. In addition, two other bands (R =0.53, MW=32.2kD; R =0.69, MW=41.9
kD) d gppeared in the treatment of X0O. 75-1. Dme ioerzyme bands of POD and SOD in sugpenson cultured cells
trested with three factors were increased or decreased in number , or changed in color. H,O; in sugpenson cultured cels
treated by SA was accumulated , and activities of FOD and SOD increased regpectively by 31 5 % and 49.8 %.
Key words:Rice; Sugpenson cultured cdl ; Xanthomonas oryzae pv. oryzae; SHicylic acid; Defense reponse
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(2] 1.5
, - 12 24 48 72 h 1 3(w/
, V) ( 50 mmol/L pH7.8Na
e .7 ol L .1 nmmol/L PMSF, 6
‘ " (pathogeress  mol L 1 mol/L EDTA-Na, ,0.1 % PVPP)
related protein, PR [9 101 , OD RFOD 16 000 r/min 4 20 min
LOX [45.11 16]
LD [19]
, FOD [20]
D POX 1.6 POD SOD
: ) FOD Braker™™
40 0L , 3nm
1 ( 0.1nolL pH7.0Na ,20 mnol /L
20UL HO)), 25 Auro 0s
L1 1, 3 min 1 Ao
(Oryza sativa L.) 802 1 , urits gt FW
, Seb) Beaucharp  Fridovich™®
0.1 % Hod, 10 min , , NBT
45 : MS NBT 50 % ,
4d ’ ’ units g~ ' FW
(MS +24D2mgl + 6BA Ds
0. [117r]ng/L + Ve 5 mg/lL) (DS PAGE)
Lo 150 L ,
(0.05 mol/L Tris HA 5% 2% DS,
( Xanthomonas oryzae pv. oryzae,
X00.) X00.751 7625 40% 0.05% ) 20HL aouL
(1994)
28 3d (1998)
1.8
1.3 - (BAS) ’
(MS +2,4D2mglL + 2
6BA 0.1 mgL + Vc 5 mgl) 20 mL 120 r/min,
- 3 d 2.1 H, O,
4 (1) X00. 75-1 H.O,
( 4 x 10° cel/nL) ; (2)
X00. 76-25( 4x10 cdli/nL) ; (3) (1,
( 0.1 mmol/L) ; (4) ; H,O,
(CK) ;. X00.751 , 802
1.4 H.O, ,
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20 31
; 3 h , 6h A HO,
X00. 7625 802 ,H.O,
X00. 751 ,
1 H202
Tablel Hfect o different inducted factors on H,O, contents in suspension cultured cdls o rice Zhefu 802 (nnol- g~ 1AW
Sanpling time(h)
Trestment 0.5 1.0 3.0 6.0 9.0 12
Qontrol 0.7 0.4 0.5 0.5 0.3 0.6
X00. 751 2.7 1.2 3.8 5.5 31 0.7
X00. 76-25 1.9 1.1 1.2 0.8 0.6 0.9
A 0.8 0.6 1.4 1.9 2.6 2.9
200 F 200 200+ 200
150 F |50 b 150 150
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Fig.1  Changes o POD isoenzymes in Zhefu 802 suspension cultured cells treated by different induced factors
A: 12h;B: 24 h; C: 48 h; D: 72 h
A :12 h dter treatment ; B :24 h dter trestment ; C:48 h dter trestment ; D :72 h dter trestment.
2.2 POD 48 h 72 h,
SOD X00.7625 A POD, ,
FOD  SOD 72 h,X00.751 FOD, ( 2;
X00. 76-25 24 72h 0D, ,
,,
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A 48 h 0D, , XOO. 76-25 48 h S0Ds
72 h D, , 151

SO0, . -

SOD.

SO
sy SO0
S0D:

SO0,
SO, -» . ll‘

SOD,

e 48 h 72 h

2 SOD
Fig.2 Changes o SOD isoenzyme bands in suspension cultured cellsat 24, 48 and 72 hours after induction
1: Qntrol ; 2: X00.751; 3: X00.7625; 4: SA.

2.3 , 48h ( 26.7%) ;
XOO0. 76-25 D X00. 75
2 3 , 1, 48 h , FOD
,30D , FOD ( 50.7 %) ;A
; X00. 751 oD ( 46.7 %) POD
, D , 48 h ( 3L.5 %)
( 3.5%) , PROD
2 POD
Table2  Efect induced by different inducements on POD activities in suspension cdls of Zhefu 802 (units g~ *FW)
Sanpling time(h)
Trestrent 12 24 48 72 Average
Qontrol 374.6+5.4 413.0+£3.2 432.2+0.4 453.7+£7.1 418.1
(100 %) (100 %) (100 %) (100 %) (100 %)
X00. 751 426.7+8.0 497.3+2.1 546.3+3.3 420.1+£0.7 472.6
(113.9 %) (120.4 %) (126.7 %) (92.6 %) (113.2 %)
X00. 7625 507.1+4.7 659.8+1.9 737.7+5.5 615.2+2.8 630.0
(135.4 %) (159.6 %) (171.0 %) (135.6 %) (150.7 %)
A 448.4+3.3 572.1+3.7 581.3+11.8 627.9+4.3 557.4
(119.7 %) (138.5 9%) (134.8 %) (138.4 %) (132.8 %)
3 SOD
Table3  Hfects o different inducers on SOD activities in suspension cultured cdls o Zhefu 802 (units g~ * FW)
Sanpling time (h)
Treatment 12 24 48 72 Average
Qontrol 178.9+8.1 176.4+6.3 176.5+7.5 181.4+3.3 178.3
(100 %) (100 %) (100 %) (100 %) (100 %)
X00. 751 152.4+4.7 144.1+10.1 182.6+7.9 184.8+0.9 166.0
(85.2 %) (8L.7 %) (103.5 %) (101.9 %) (93.1 %)
X0O0. 76-25 171.1+3.8 162.0+3.2 197.3+13.5 207.3+5.6 184.4
(95.6 %) (91.8 %) (111.8 %) (114.3 %) (103.4 %)
A 201.1+4.9 287.4x2.1 293.2+4.2 264.8+0.7 261.6
(112.4 %) (162.9 %) (166.1 %) (146.0 %) (146.7 %)
,?
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2.4 802
DS PAGE , X00.751 (AO)
X00. 7625 ,
DSPAGE , )
( 3),X00.751  X00.7625 72 h, FOD  SOD
(R=0.48 0.72) ,X00.751 oD O, HO, O,
(R =0.53 0.69) o, =0 b)
by HO, HO O,
[ ] _ ’ | 20
|
KA : 3 r ’ % 1
? -— Rr0.A48 R]D ,
BER R 053 3 7625 > SA > 751 -
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Fig.3  The changes o SDS PAGE bands d sduble protein in
suspension cultured cells treated by different inducers ’ [13]
1- 5:Qontrol , XOO. 751, XQO. 76-25 , X0O. 76-25 , X0O. 76-25. )
3 A
' A CAT®  Chen
(3] CAT A
i (SA-binding protein, SABP) ™ Mulpuri ™
' A H.O; AR
1 1 %
H.O, , )
[24] A OD 0 H.O; ;
(oxidative burgt) A CGAT , CAT
H.O, ) H.O, WA
(oxidative crosslinking) , D , o,
H.O. Kirdy
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