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Isozyme Variants in Genus Pinus by Simulated Acidic Rain
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ABSTRACT

The cffect of acid rain on plant isozyme response was studied with the treatment of simulated acid rain to Pinus
densiflora, P. nigida and P. koraiensis for 9 months. The isozyme pattern of a-Esterase(a-Est),
Peroxidase(POD) and Glutamate dehydrogenase(GDH) were observed in the control (pH 5.6) and simulated
acid rain (pH 3.5) treatment. No changes of isozyme pattern in a-Est was observed in P. densiflora after 9
month treatment of simulated acid rain, but, two new isozymes were activated in P. nigida in the same

treatment. In P. koraiensis, two new isozyme were activated but five isozymes were not activated. P.
densiflora did not show any difference in POD and GDH after the treatment of simulated acid rain. P.

nigida showed activation of eight and two isozymes in POD and GDH, respectively. P. koraiensis showed

inactivation of 4 isozymes in POD but showed no changes in GDH.
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Table 1. Composition of gel in isoelectric focusing(IEF)

acrylamide 1EF 2.4ml
Bis-acrylamide 1.5ml
Ampholine 1.0ml

Glycerol 2.0ml

D.D.W 12.6ml

10% Ammonium proxidesulfate 100
TEMED 404




Table 2. Staining Recipes for three enzymes used.

S L A
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Table 3. Pholymorphic variants are revealed polyacrylamide gel electrophoresis in P. densifiora, P. nigida and
P. koraiensis,
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pH7.0

pH3.5 A B & D E F G H

Fig. 1. Polyacrylamide gel electrophoretic zymograms of a Esterase.
A, B. C. D: P. densiflora, E, F, G. H: P. nigida, 1. 1. K. L. P. koraiensis. A. E. 1. with 3 month treated for
simulated rain pH 5.6, B F. J. with 3 month treated for simulated rain pH 3.5, C. G, K. with 10 month trcated for simulated
rain pH 5.6. D, H, L. with 10 month treated for simulated rain pH 3.5.
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pH10.0

pH3.5 A B C D E

A. B. C. D: P. densiflora, E. F. G, H; P. nigida,

st

F G H I J K L

Fig.3. Polyacrylamide gel electrophoretic zymograms of Peroxidase,

I. J. K, L; P. koraiensis,

A, E. I, with 3 month treated for

simulated rain pH 5.6. B F, I. with 3 month treated for simulated rain pH 3.5, C. G. K. with 10 month treated for
simulated rain pH 5.6, D, H, L. with 10 month treated for simulated rain pH 3.5.

pH 10.0 _

i

M

pH 3.5 e
A B CD EF G H 1 J K L
Fig. 4. Electrophoretic patterns of Peroxidase,

A, B, C, D: P. densiflora, E, F. G. H: P. nigida.
L 1. K. L: P. koraiensis, A, E. I, with 3 month treated
for simulated rain pH 5.6, B F. J. with 3 month treated
for simulated rain pH 3.5, C. G. K. with 10 month
treated for simulated rain pH 5.6, D, H, L. with

10 month treated for simulated rain pH 3.5.
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pH7.0

C

pH35 A B D E

F

G H

Fig. 5. Polyacrylamide gel electrophoretic zymograms of Glutamate dehydrogenase

A. B. C. D: P. densiflora, E. F. G.

H: P. nigidua. 1

J. K.

[0 P. koraiensis. A. E. 1. with 3 month treated for

simulated rain pH 5.6, B F. 1. with 3 month treated tor simulated rain pH 3.5, C. G, K, with 10 month treated for

simulated rain pH 5.6, D. H. L.,

pH 7.0

K|
i

pli 3.5

A B CD EF GH 1 J K L

Fig 6, Electrophoretic patterns of Glutamate dehydrogenase.
A. B, C. D: P. densiflora, E. F. G. H: P. nigida.
1. J. K. L: P. koraiensis. A, E. 1. with 3 month treated
for simulated rain pH 5.6, B F, J. with 3 month treated
for simulated rain pH 3.5, C. G, K. with 10 month
treated for simulated rain pH 5.6, D. H. L. with
10 month treated for simulated rain pH 3.5.
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with 10 month treated for simulated rain pH 3.5
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