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Abstract

To isolate a mutant which overproduces threonine and tryptophan, mutants of Saccharomyces cerevisiae
were screened after UV and EMS mutagenesis. Hydroxynorvaline, a Thr analogue was used for selection of
a Thr-overproducing mutant after UV mutagenesis. Among 31 mutants, TC 5-1 was selected as the strain
candidate, based on amino acid analysis. TC 5-1 was then treated by EMS mutagenesis for Trp overproduction.
Eight mutants were selected using fluorotryptophan for Thr and Trp overproducing strains. Amino acid analysis
results showed that TC 6-1 was the best strain since it had the highest amount of Thr and Trp among mutants.
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X2180 mating type( @ )& AH-&-3 3L ¥ *] = SD minimal ¥§ =]
(0.17% yeast nitrogen base without amino acids and am-
monium sulfate, 0.023% proline, 2% glucose) 2 AH4-38}93 ct.
o}v] %4} analogues A& 317] 413} tryptophan analogue®
&&= indole, indoleacrylic acid, fluorotryptophan thre-
onine analogue® 4# 2l serine, hydroxynorvalineol] &}
59 AF3E At v A9 2 tryptophan
analogueol} A = fluorotryptophan, threonine analogueolA]
¥ hydroxynorvalineell A A# A&7} vehytomg A
oA o] F analogueE AH&-315ich

Thr analogue® minimum inhibitory concentration
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FFE 1% HZ3 top agar(0.75%) plateell paper diskE &
#]ES & | mM, 25 mM, 5 mM2] hydroxynorvaline 30 uL
2 paper disk g 3-33] A | 52 32°Cell 4] wFgE F- A% 2]
g FAFo2H MICE AA 3.
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Amino acid analysis
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71 818k A A= #A 2 2 = methanesulfonic acidg A}-8-3}
gt}
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Fig. 1. Sensitivity of wild type yeast cells to hydroxynor-
valine.

The wild type yeast cells (Saccharomyces cerevisiae X2180) in
log-phase were mixed with 1% agar and poured on the SD min-
imal plate [0.179% yeast nitrogen base without amino acids and
ammonium sulfate and 2% glucose) containing 0.023% proline.
The discs containing different concentrations (0, 1, 2.5, 5, 10 mM)
of hydroxynorvaline were placed on the top agar layer containing
yeast cells and growth inhibitions by hydroxynorvaline were
examined.

A, control; B, 1 mM; C, 25 mM; D, 5 mM.
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Fig. 2. Survival rate of yeast cells by UV irradiation.
The wild type yeast cells (Saccharomyces cerevisiae X2180) in
log-phase were 1rrad1ated with UV at different levels of energy
(50, 100, 200, 500, 1000 J/m®), and plated onto YPD rich plate (1.0%
yeast extrzct, 0.5% peptone, and 2% glucose). The survival rate
was calculated by counting the colonies on the plate.
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Trp analogued! Cist MIC &3

Trp analoguedl] W3 A& FF(TC5-1)9] sensitivity S
A A3 0.1 mM fluorotryptophan®] 5Xol| A 58 A5 A
A 7F #2AE G} (Fig. 3). WA & A3 lA] tryptophan
analogue A3 52 screeningS MIC 248t} F&
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5-1 #FZ 2.0 mM fluorotryptophano] Z35 w2 o =
glo] A& FFE AEsH v EMS A 2] 5 A ¢ parent
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Fig. 3. Resistance of mutant TC 5-1 to fluorotryptophan.
Saccharomyces cerevisiae mutant TC 5-1 was mixed with 1%
agar and overlaid on the SD minimal plate containing 0.023%
proline. The discs containing fluorotryptophan were placed on the
top of agar layer containing yeast cells.

A, control; B, 0.1 mM; C, 0.15 mM; D, 02 mM.
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Fig. 4. Structural change of guanine and mis-pair with thy-
mine by EMS treatment.
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Table 1. Amount of Thr, Trp produced by the wild type and

mutants (unit: ng/DCWmg)
Intracellular Ratio of
Cell accurnulation in the cell mutant/wild

Threonine Tryptophan Threonine Tryptophan

Wild, S7964 0.12 0.07 - -
TC 6-1 0.58 0.13 483 1.85
TC 6-2 0.10 0.03 0.83 0.43
TC 6-3 0.21 0.19 1.75 2.71
TC 6-4 0.12 0.09 1 1.28
TC 6-5 0.33 0.10 2.75 1.43
TC 6-6 0.14 0.16 1.16 2.28
TC 6-7 0.25 0.14 2.08 2
TC 6-8 0.12 0.09 1 1.28
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Fig. 5. Growth curve of the wild type strain and the mutants.
Saccharomyces cerevisiae wild type and mutants were grown in
YPD media and the absorbances at 600 nm were determined
during culture.
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