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ISOZYME PHENOTYPES OF THE INDUCED
MUTANT STRAING OF SUGL (Cryptomeria
japonica D. Don)™

Yasusada MIYAZAKI and Takehike MAETA®*

In the previous report, the variation in peroxidase isoczyme phenotypes in 27
mutant strains originated from Kuma-sugi (a local variety of Cryptomeria iaponica
D. Don) was reported. In the present study, the variability of peroxidase isozyme
bands and their activities in 29 mutant strains from different local varieties of Sugi
and their control plants was investigated.

The materials employed in this enzymatic test were needle leaves obtained
from mutant strains induced by either acute or chronic gamma-rays irradiation in
the gamma-field at the Institute of Radiation Breeding since 1962. Needle leaves of
each mutant strain and their control plants were removed in September 1976 when
the isozyme pattern of peroxidase was stable. A portion of leaf samples were deep-
frozen in the laboratory until needed for the electrophoretic study of peroxidase
isozymes. The method adopted for electrophoresis was that developed by Smithies
(1955). The apparatus used was a horizontal gel mold. The gel was made from 57
g hydrolyzed starch heated in 500ml of 0.03M borate buffer, pH 8.5, containing 2.1g
sodium hydroxide and 18.5g boric acid per litre. An extract from needles weighing
approximately 0.3g was soaked in a small piece of filter paper (Toyo No. 50,
5x9mm?) which was inserted into a slif of the starch gel at the distance of 8cm
from the cathodic edge. The variable voltage gradients between 100V for the first
10 minutes followed by 400V {for the remaining 85 minutes at a temperature of 5C.
After the separation, each gel was sliced horizontally and the bottom half was used
for staining the peroxidase isozymes by the reacting mixture.

Staining mixture 300m1
1. 3-amino-9 ethylcarvazol ««eooovvrrerierniiien 126mg
2. Beta—naphtol -« eereeerreemmremii 86.3mg
3. ACELOME «evverrrrermmremmmunemnmmminrrriineetrsiineerenss 60ml
4, Tris DUffer rerreeermeeiiie e, 30ml
5. HyOp (B%h) oreremvrrrrreianiiiitiie e 9ml
6. DISLIlIed TWalter - rr - reeerreerrermimmmruiinaneriiiiaaains 208ml
for Tris buffer
L TriSereeerrerereemnnneeinneemnieiieeeaeeninnns 12. lmg
2. ACEHC ACId oreerrerreeieie 13ml

3. Distilled water- --sooeeerrrieaiiens 1,000ml



After staining with the above mentioned solution for one night, observation of
isozyme bands and measuring their activities were performed by an electric densito-
meter.

It was observed 16 peroxidase isozyme bands to exist, locating toward the
anode in 29 control plants of each mutant strain. These isozyme bands of peroxidase
were represented alphabetically as A to P from the band having closer movement
toward the anode. No new isozyme bands were detected in any mutant strains.
Increase and decrease in number of isozyme bands were seen in IRB 601-50(--2),
IRB 601-72(+2), IRB 601-71(—1), IRB 601-63(—1), and IRB 601-62 (—1). There
was, however, distinct difference in total activity of peroxidase isczymes hetween
mutant strains and their control plants. The largest increase in the total activity
was seen in IRB 601-59 (274%) and IRB 601-48 (206%%) was next to it, although,
there were by no means any morphological changes in both the mutant strains. A
group of the mutant strains originated from Kuma-sugi showed a trend of decreasing
in the total activities of peroxidase isozymes. Kuma-sugi was presumed that it had
a trend of immutable character in the total activities. ,Relationship between mor-
phological characters and the total activities could not detected despite distinct
differences of the total activities in the mutant strains from their control plants.

Publications.
*Y. Miyazaki and T. Maeta: Isozvme phenotypes of the induced mutant strains of
Sugi (Cryptomeria japonica D. Don). Progress Report No. 8, Institute of Radiation
Breeding, NIAS, MAF. (1977).

**Institute of Radiation Breeding, NIAS, MAF.
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W 4 19 24 19 24 19 2
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i 15 15.0 17.7 1,700 1,657 216.4 336.3
EON 4 14 19 14 19 14 19
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