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Selection of rice mutants having a low content of 16kDa allergenic protein
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Fig.2. Polished rice grains of Koshi-
hikari(left) and 85KG-4 (right)
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Fig. 1. Electrophoretic analysis of seed proteins of rice mutants.
a : total proteins stained by Coomassie Brilliant Blue R-250
b : detection of allergenic protein using rabbit polyclonal antibody
¢ :detection of allergenic protein using mouse monoclonal antibody

1, 3 :Koshihikari, 2 :85KG-4, 4 :86RG-18
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Fig.3. Contents of salt-soluble proteins in
polished rice grains.
a :Koshihikari, b :85KG-4
¢ : Reimei, d : 86RG-18
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Table 1. Components of yield in low allergen lines
¥ #H avkAY 85KG~4 LA A4 BBRG—18
Characters Koshihikari 85KG—4 Reimei 86RG—18
AL BRY 0 B
A Nunber of panicles 12,0 1L 3 8.1 8.5
in a plant
B 1 HHkh IR
B Number of flowers 1246 123.5 102.7 87.8
in a panicle
C | RN DBEETH
C Number of fertile 109.8 113.2 94.9 67.5*
seeds in a panicle
D R Ra A (K)
D E%d fertility(%) 88, 1 9L 7 92.6 74.5*
E 10004 ¥ (g)
E Weight of 18.9 19.3 22.3 15.8"°
1000 grains(g)
F RENE
F Percent of §rains 96.3 96.4 94.3 78.9°°
of good quality
G I HAn B
G Estimated yjeld 24,0 23.8 16.2 7.2

per plant(g)
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:Significant at 5% level int test between a mutant line and the

original cultivar,
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: Significant at 1% level in t test,

Selection of rice mutants having a low content of 16kDa allergenic protein

The number of people suffering atopic
dermatitis due to the intake of rice has
increased recently, Allergens, agents causing
allergic reaction, were considered to be present
in the salt-soluble fraction of rice seed
protein, and then the major allergenic protein
was found to be a salt-soluble protein having a
molecular weight of 16,000 Daltons (16kDa
allergenic protein).

Two mutant lines, 85KG-4 and 86RG-18, were
found to have a low 16kDa protein content in
the SDS polyacrylamide gel electrophoresis of
seed proteins using about 1,500 mutant lines
previousl selected for morphological
characters. 85KG-4 and 86RG-18 were obtained
by gamma-ray irradiation of seeds of cv.
Koshihikari and of a pale green mutant of cv,
Reimei, respectively, and both were selected as
mutants having floury endosperm. The 16kDa
protein content of these mutants were about half
that of their original cultivars. Immunoblot
analysis using polyclonal and monoclonal
antibodies to the 16kDa allergenic protein
demonstrated that the decreased protein in these
mutants was the 16kDa allergenic protein

In the F. populations between these mutants
and their original cultivars, original type and
low-allergen type segregated in a ratio of 3 to
1. All the self-pollinated progenies of Fq
plants of low-allergen type had a low content of
16kDa allergenic protein, indicating that the
low-allergen type is controlled by a single
recessive gene. Floury character of endosperm
in these mutants appeared to be unstable.

Normal grains were present in both 85KG-4 and
86RG-18, and floury grains appeared in less
than one-forth of the seeds of F, populations.
Trials for genetic separation of the genes of
low-allergen type and floury endosperm by
crossing with the original cultivars have been
unsuccessful, suggesting tight linkage of these
two genes or pleiotropism of a single mutated
gene,

Since other agronomic characters and cooking
quality of 85KG-4 were almost the same as those
of the original cultivar, Koshihikari, this
line is promising as a low allergen rice.
Although it still remains to be examined whether
this line can be used directly as a low
allergen rice, it was found to be valuable as
a material for preparing hypoallergenic rice.
Soaking of polished rice of 85KG-4 in salt
solution containing detergent under reduced
pressure and washing with running water
decreased 16kDa allergenic protein to the level
of the commercial hypoallergenic rice produced
from Koshihikari by enzyme treatment.
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