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ABSTRACT : TR75, a rice (Oryza sativa L. var. Sasanishiki) mutant resistant to 5-meth-
yltryptophan (SMT) was segregated from the progenies of its initial mutant line, TR1, The 5MT
resistance of TR75 was inherited in the M; generations as a single dominant nuclear gene, and
was also expressed in callus derived from seeds, roots, and anthers as well as in the seedlings.
The callus induced from these organs could grow at 50 mg /1 of SMT, whereas the growth of
wild-type callus was completely inhibited even at 25 mg /1. The seedlings of TR75 did not show
resistance to L-azetidine-2-carboxylic acid, S-2-aminoethyl-L-cysteine, p-fluoro-DL-phenylalanine,
The content of free amino acids in the TR75 homozygous seeds increased approximately 1.5 to 2.
0 fold compared to wild-type seeds. Especially, the contents of tryptophan, phenylalanine and
aspartic acid were 5.0, 5.3 and 2.7 times higher than those of wild-type seeds, respectively.
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Table 1. The rate of callus formation derived from the seeds of TR75 and original variety
(Sasanishiki) on the MS medium with or without SMT

Plant Medium No. of incubated No. of callus Rate of
material (MS) seeds formed callus formation
TR75 +5MT 25 21 84%
—-5MT 25 20 80%
Cont. +5MT 25 0 0%
—5MT 25 18 72%

+5MT : With 25mg // SMT
—5MT : Without 5SMT

Table 2. The rate of callus formation derived from the roots of TR75 and original variety
(Sasanishiki) on the MS medium with or without 5MT

Plant Medium No. of incubated No. of callus Rate of callus
material (MS) roots formed formation
TR75 +5MT 20 15 75%
—5MT 20 17 85%
Cont. +5MT 20 0 0%
—~5MT 20 18 90%

+5MT : With 25mg /{ 5SMT
—5MT : Without 5SMT

Table 3. The rate of callus formation derived from the anther of TR75 and original variety
(Sasanishiki) on the MS medium with or without 5SMT

Plant Medium No. of incubated No. of callus Rate of callus
material (MS) anther formed formation
TR75 +5MT about 1000 8 0.8%
-5MT - 10 1.0%
Cont. +5MT ” 0 0%
—5MT ” 12 1.2%

+5MT : With 25mg // 5MT
—5MT : Without SMT
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Fig. 1. Effect of 5SMT ( 5-methyltryptophan )
on callus growth expressed as fresh
weight as compared to that in MS
medium, The fresh weight was deter-
mined after 1 month. Callus was de-
rived from seed(@,0O), root (H,1)
and anther (A,A) of homozygous
plant on SMT resistance and original
variety.
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Fig. 2. Growth inhibiting effect of S-2-amin-
oethyl-L-cysteine (AEC), L-azetidine-
2-carboxylic acid(AZCA) and P-fluo-
ro-DL-phenylalanine (PFP) on the se-
edling length of the TR75 (GMT re-
sistance) and original variety (C;
Sasanishiki). Seedlings of 14 days cul-
ture in the absence (1) or presense of
AEC of 150 mg/l(2), AZCA of 25
mg /1(3), and PFP of 100 mg /I(4).
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Table 4. The content of free amino acids of TR75 and original variety (Sasanishiki). Numbers

given are in nmol /g dry weight

Amino acid Sasanishiki seeds TR75 Seeds Ratio of TR75 to Sasanishiki
Cys 2.3
Asp 66.8 180.8 2.71
Glu 238.9 370.0 1.55
Ser 56.0 127.9 1.81
Gly 73.6 104.7 1.42
His 36.9 66.7 1.81
Arg 132.1 178.5 1.35
Thr 32.4 59.4 1.83
Ala 429.8 386.4 0.950
Pro 89.2 160.0 1.79
Tyr 45.8 75.9 1.66
Val 53.3 79.8 1.50
Met 15.2 27.0 1.78
Cys2 0.8 1.1 1.40
Ile 15.6 25.0 1.60
Leu 36.4 24.4 0.67
Phe 9.9 53.0 5.34
Trp 18.0 91.4 5.08
Lys 14.3 23.0 1.61
Total 1,365 2,037.8 1.49
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