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The Peroxidase Isoenzymes of Suspending Culture Cells of
Cotton Induced by the Oligosaccharins from Verticillium dahliae
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Abstract: The living cell culture of cotton or its homogenates from V. dahliae-susceptible variety
(S) or resistant variety (R) were added into the Czapeks liquid media which had been inoculated
3 d with the higher virulent strain( V44) and lower virulent strain( V64) of V.dahliae respective—
ly. After 4 d additional mcubation, the spore of these fungus were collected each to evaluate their
wilting or virulence to cotton plants, and the cell wall of the hypha were used to prepare oligosac—
charins(H, from V44 and L, from V64)which were as elicitors to induce the cell cultures of cot-
ton.(S or R) The PAGE spectrums of POD isozymes from cotton cells showed that (1) all
oligosaccharins induced cotton cells to produce new POD isozymes; (2)the living cotton cells or
its homogenate from susceptible variety affected strongly the fungus. The cotton POD spectrum
at 36 h after induction showed that in all the inducing systems, the most outstanding diversity is
between S - L(H) -S and their control, i.e. L(H) =S, i. e. the oligosaccharins from the fungi
contacted with the living cotton cells or its homogenate from susceptible variety induced the most

strong change of POD isozymes in the living cotton cells from susceptible variety, as compared
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with the control, L(H) —S. The wilting result showed the living cotton cells from susceptible va—
riety increased the virulence and pathogenicity of the fungi; ( 3) the impact of living cotton cells or
its homogenate from resistant variety on the fungiis different from susceptible one. There is no
change of enzyme bands, but the new enzymes occurred at 9 h in H-R and 24 h in H - S after in-
duction were ahead to 6hinR - H-Rand 9h in R -H-S. The wilting result showed the living
cotton cells from resistant variety had little influence on the virulence and pathogenicity of the
fungi.
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Table 1 The comparison of POD isozyme spectrums from cotton cell cultures induced
with oligosaccharins from V.dahliae at 36 h

(H)

—

—

Induced types

Theorder of POD in the spectrum T he change of POD The difference of POD

Cotton -V .dahliae - Cl1 C2 D1 D2
Cotton cells 1234567289 1011 XY, Xo/ Y, Xi+ Y, Xo+ Y,
R
. (control 1) tot o oot
CK S
(control 1) + +
(co}rl1t_r'of}2) + o+ + o+ + o+ + o+ 2/0 0 2
(co}rl1t:osl ) * ¥ o+ o+ 3/0 0 3
Ck2 (CO];“_T'OP} ) * ¥ + + o+ + o+ /0 0 1
(coit:osl ) * ¥ + o+ o+ o+ 4/ 0 0 4
R_H-R Ra-H-R + + + o+ + + + o+ 2/ 0 o0 2 0
Rb-H-R + + + o+ + + + o+ 2/0 0/0 2 0
R_L LR Ra-L-R + + + + + + + o+ 2/0 1/0 2 1
Rb-L-R + + + + + + + o+ 2/ 0 170 2 1
SoHoS Sa-H-S + + o+ + 2/ 0 2/3 2 5
ShoH-R + + o+ + 2/ 0 2/ 3 2 5
S oL oS Sa-L->S + + o+ + 2/0 2/ 4 2 6
Sh-L-S + + + + 2/ 0 2/ 4 2 6
SoHoR Sa-H-R + + + + + o+ 1/1 0/ 2 2 2
ShoH-R + + o+ + + 2/ 3 0/ 3 5 3
SLLoR Sa-L-R + + o+ + + 2/3 1/3 5 4
Sh-L-R + + + + 2/ 4 1/ 4 6 5
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(H)

Theorder of POD in the spectrum

e
T he change of POD

D
The difference of POD

Induced types

Cotton — V.dahliae - cl c2 D1 D2
Cotton cells 1234567289 1011 X1/ Y X2/ Y2 Xi+ Y1 X2t Y2
RoHLS Ra-H-S + + + + + o+ 4/ 0 170 4 1
-z Rb-H-S + + + o+ + o+ 4/ 0 1/0 4 1
Rol oS Ra-L->S + + + + + o+ 4/ 0 0/0 4 0
Rb-L-S + + + + 4+ 3/0 o1 3 1
* R RS8,S S6, Ra Sa R8 S6 . Rb Sbh
R8 S6 H ,L
*k sk
wHEC X/Y,D= X+ Y, X= Y= X, Y, CK1,
X2 Y2 CK2

* R is R8 and Sis S6, which is cultured cells from the V. dahliae —resistent( YM 8) and susceptible(YM 6) variety each;
Ra or Sais cells of R8 or S6,and Rb or Sb is homogenate of R8 or S6; H is a strain of V. dahliae with higher toxicity
or its oligosuccharides, and L is with lower toxicity.

** All the enzyme bonds were numbered from origion to front.
##% Cis X/Y, D= X+ Y, X is the increase number as compared with the control, Y is the decrease number as compared
with the control; The control of Xiand Yiis CK1,i.e. untreated cotton cells(R or S); the control of X2 and Y2is CK2,
i.e.treated cotton cells by the elicitor from V.dahliae, H(L) - R(S)
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Table 2 The incidence of wilting and disease index of cotton plants in fourth week after inoculating V- dahliae
! ( (%)
X . 4 %) %
Locid (%) c Ave(rzog)e Disease Average
T U plinh L Ee
the fourth week of wilting
V44 . EM18(S) (control) 33.3 14.8 0. 0298 27.5 12.3 0.020
S18-V44 -EM18 57.0 30.3 0. 058 40.2 21.9 0.030
R239 - V44 EM 18 38.7 22.8 0. 029 31.5 18.5 0.022
V44 . CM239( R) (control) 23.3 9.0 0. 012 10.0 4.6 0.003
S18-V44 - CM 239 46.7 23.5 0. 038 31.7 17.5 0.018
R239 - V44 .CM 239 23.3 11.5 0. 009 14.2 7.1 0.004
* = / ><100%
* =X > / < <100%
* Incidence of wilti%z wilting plants/statistical plants><100% .
** Disease index= £ order of disease Xnumber of ill plants/the highest order of disease >number of plants><100% .
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