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Development of low glutelin line in rice.
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Fig. 1 SDS-PAGE analysis of total proteins in
brown rice.
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Fig. 2 Brown rice of NM, NM67 and an improved
low glutelin line obtained from the cross
between NM and NM67.
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Table 1 Percentage of each protein subunit in the seeds of NM and NM67.

76kD 57kD 37-39kD 26kD 22-23kD 16kD 13kD
TT Y @ 7a7) v INTFY B Ja7 a7y it
Glutelin & Globulin Glutelin g8 Globulin Prolamin Total
NM 4.8 8.8 29.0 8.0 23.0 8.8 17.6 100(%)
| 73.6 | I— 26.4 —I
SIS Lot e
Digestible Indigestible
NM67 4.0 7.6 13.0 16.5 7.3 10.5 41.1 100(%)
| 48.4 | L; 51.6 *I
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Table 2 Characters of NM, NM67 and an improved low glutelin line.

NM NM67 |V P -5
{Improved low glutelin line)

—RERA (TR &) 103.5 105.8 109.1
No. of grains/panicle
(Containing sterile grains)
ks (%) Fertility 94.2 41.6 924
—fbAHE (g) 2.08 0.48 2.04
Weight of umhulled rice/panicle
—HbAE (2) 32.8 5.7 31.2
Weight of unhulled rice/stock
FKHE (mg)  Grain weight 23.4 17.6 23.4
LHknFEE (mm) Grain length 52 5.2 52
TXolE (mm) Grain width 2.9 2.6 2.9
EQEHEH (%) Protein content 6.4 8.9 6.7
5 ife* Index of waxyness 23.0 26.5 22.3

v 1A= Y Gefaic X B 450nm TOEBIATORBNEENC60nm TOE B
Transmission of 660nm red light after adjustment of 450nm transmittance to 509 by dilution of I,-KI

stained starch extracts.
T NM67 HERERICOWTATILY » 21MEED F,0FY
Mean of 17 individuals homozygous of NM67 type protein.

Development of Low Glutelin Line in Rice

Rice is not only the most important source of
energy but also an important source of protein as a
staple food for the Japanese. Proteins of rice en-
dosperm consists of 37-39kD and 22-23kD glutelin, ca.
509, 13kD prolamin, ca. 189, 26kD globulin, ca. 8%,
and others.

Screening of rice mutants was carried out to find
lines having an altered composition regarding seed
storage protein. About 1,500 mutant lines previously
selected on the basis of the morphological characters
were analyzed using sodium dodecyl sulfate poly-
acrylamide gel electrophoresis (SDS-PAGE). One
mutant, NM67, was found to have a less amount of
glutelin, ca. 20%. The production of all glutelin
subunits was suppressed in this mutant. On the other
hand, that of prolamin increased to ca. 419%. This line
was primarily selected as a mutant of low seed fertil-
ity and semi-dwarf from cv. ‘Nihonmasari’ (NM) after
treatment with ethyleneimine.

Genetic analysis using F,, F,, and F; progenies of
reciprocal crosses of NM67 and NM demonstrated
that low glutelin of NM67 was controlled by a single
dominant nuclear gene, and other mutant characters
of NM67, semi-dwarf, yellow-green leaf and low seed
fertility, were controlled by one recessive gene in-

dependent of the gene of low glutelin. A low glutelin
line without these undesirable characters of NMG67
was successfully obtained. This improved line of
NM67 has morphological and physiological characters
similar to NM except for low glutelin.

Limiting the intake of protein is one effective
treatment for patients with kidney diseases. Rice
cultivars having low protein content in endosperm are
required for dietary cure. The major proteins, glutelin
and prolamin, accumulate separately in two different
protein bodies. Glutelin is stored in protein body type
1T (PB-II), and prolamin in protein body type I (PB
-1). PB~1 is indigestible in the human body, while
PB-1I can be easily digested. NM67 with low glutelin
and high prolamin should thus be usable as a low
protein rice, though it contains the same amount of
total protein in endosperm as the original cultivar.

(Shuichi Iba, Takeshi NISHIO)
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