[##&zk (Korean J. Crop Sci.) 40(1) : 52~58(1995))

ST 5-methyltryptophan X &M
E98{0|F(MR1)2] Anthranilate Synthetase 4

REET-E-RT - FHHT - BEA - BEEB

Characterization of Anthranilate Synthetase from a
5-methyltryptophan Resistant Mutant(MR1) in Maize

Kwon Kyu Kang* - 11l Sup Nou** - Hyo Yeon Lee** - Dong Young Shin **
and Kameya Toshiaki ***

ABSTRACT : 5-methyltryptophan' (SMT) resistant mutant plants (MR1) were analyzed for’
characterization of anthranilate synthetase (AS) and tryptophan synthetase (TS) enzymes. The
enzyme was measured in crude extracts from MR1 and control seedlings of Danggin inbred line.
There was no significant difference in the level of AS between MRI and control seedlings when
grown on MS medium without SMT. However, MR1 seedlings grown on MS medium with
25mg /L 5MT showed the level of AS twice higher than that of control seedlings. The activity of
AS was inhibited to 50% in untreated plants when 4mg /L L-tryptophan was added to their
extracts. Extracts from MR1 plants required about four times higher concentration of amino acid
to cause equal inhibition. In the TS assay, the activity observed in MR1 seedlings was four times
higher than that of control seedlings. We have also isolated and sequenced the gene which
encoding the tryptophan synthetase B subunit (TSB) from maize. The gene encodes polypeptides
with high homology to TSB isolated from other plants, and is expressed in all the developmental
stages examined. Northern hybridization analysis indicated that the gene expression in MR1
seedlings grown on MS medium showed a higher level than in control seedlings.
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Table 1. Effect of tryptophan suplementation
on MR1 and control seedlings of 14
days after germination and growth in
MS culture medium

Plants  Tryptophan Dry weight Inhibition
concentration (mg/ percent
(mg /L) plants)
MR1 0 900+50 0
100 798+72 11.7
250 721+44 19.8
500 660+47 26.5
1000 520+24 42.1
Control 0 915+12 0
100 702+65 23.2
250 662145 27.6
500 469+27 48.7
1000 325129 64.4

Table 2. Activity of the anthranilate synthe-
tase in maize seedlings at 14 days
after germination

Plants Total tissue Anthranilate
protein, synthetase
mg /g dry wt. n mol /h X mg protein
Not 5MT treated 5MT treated
MR1 279.6 3.34+0.5 1.98+0.5
264.1 3.16+0.5 0.85+0.5

MR1 : 5MT resistant line
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Fig. 1. Feedback inhibition by L-tryptohpan of
anthranilate synthetase activity in ext-
racts MRI and control seedling.

Table 3. Activity of tryptophan synthetase in
maize seedlings at 14 days after ger-

mination
Plants Total tissue protein Tryptophan synthetase
mg /g dry wt. n mol / h mg protein
MR1 279.6 159.35+72
Control 264.1 40.59+92

MR1 : 5MT resistant line
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Fig. 2. Alignment of the amino acid sequences
of the tryptophan synthaetses B from
Arabidopsis and Maize.



Fig. 3. Detection of TSB-specific RNAs. The
DNA products were amplified from
10xg of poly (A") RNA, and Southern
hybridization was conducted with maize
TSB gene probe. A:14 days old seed-
ling shoots, B:14 days old seedling
roots, C: Tassel, D: Silk, E: Ear.
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Fig. 4. Northern hybridization analysis of TSB

gene in maize. A 30ug sample of total
RNA was fractionated by 1.2% agarose
gel electrophoresis, transferred to ny-
lon membrane, hybridized with radioac-
tivity labelled TSB cDNA probe. A:
Control (not treatment), B: MRI(not
treatment), C: Control(25mg /L 5MT
treatment), D: MRI(25mg/L 5MT
treatment),
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