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Selection of Yeast Mutant Strain with High RNA Content and Its High Cell-Density Fed-Batch Culture.
Kim, Jae-Bum, Mi-Jung Kwon, Hee-Sop Naml, Jai-Hoon Kiml, and Soo-Wan Nam*. Department of
Biotechnology and Bioengineering, Dong-Eui University, Pusan 614-714, Korea, 'Research and Development
Center, Nong Shim Co., Ltd. Kyungki-do 435-030 Korea — To obtain a yeast mutant with high RNA content and
high growth rate, Saccharomyces cerevisiae MTY 62 was mutated with ethylmethane sulfonate. Among the selected
mutants that were sensitive to the high concentration of KCl, M40-10 strain was finally selected due to its rapid cell
growth and high RNA content in the tube and baffled-flask cultures. In the batch culture of M40-10 mutant, the
maximum specific growth rate () of 0.38 ™!, RNA concentration of 3210 mg-RNA/I, and RNA content of
183 mg-RNA/g-DCW were obtained, which were 23%, 15%, and 12% increased levels, respectively, compared to
those of MTY62 parent strain. The intermittent fed-batch culture of M40-10 strain resulted in the maximum cell
concentration of 35.6 g-DCW/l, RNA concentration of 5677 mg/l, and RNA content of 160 mg-RNA/g-DCW.
Through the constant fed-batch culture, the maximum cell concentration of 46.4 g-DCW/1, RNA concentration of
6270 mg-RNA/], and RNA content of 135 mg-RNA/g-DCW were obtained. At the 20 h culture time in the fed-
batch cultures of M40-10 strain, the cell and RNA concentrations were increased by 30% and 10%, respectively,
over the parent strain MTY62. In addition, it was also found that the accumulated RNA within the mutant cell was
not degraded until the end of fed-batch cultivation, indicating that the M40-10 cell is a mutant with weak acidic

RNase activity.
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Fig. 1. Comparison of cell concentrations and RNA contents
of S. cerevisiaee MTY62 and its mutant strains grown on YPD
medium for 36 hr.

Control is S. cerevisiae MTY62 strain.

Open bar, cell growth; closed bar, RNA content.
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Fig. 2. Time profiles of cell growth and RNA accumulation in
the flask cultures of S. cerevisiae M40-10 and M80-1 mutant
strains.

Symbols: (O, @), cell growth; (A, A ), RNA concentration;
(O, € ), RNA content.

Open symbols, M80-1; closed symbols, M40-10.
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Fig. 3. Time profiles of cell growth sugar consumption, and
RNA accumulation in the batch fermentation of S. cerevisiae
M40-10 mutant.

Symbols: (O,®), cell growth; (A, A ), residual reducing sugar;
(00, ), RNA concentration; (O, 4 ), RNA content.

Open symbols, S. cerevisiae MTY62; closed symbols, M40-10.
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Fig. 4. Time profiles of cell growth, sugar consumption, and
RNA accumulation in the intermittent fed-batch fermentation
of S. cerevisine M40-10 mutant.

Each feeding medium (50 ml) was consisted of 40% molasses and
20% CSL. Symbols are the same as Fig. 3.
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Fig. 5. Time profiles of cell growth, sugar consumption, and
RNA accumulation in the constant fed-batch fermentation of
S. cerevisiae M40-10 mutant.

Feeding medium was consisted of 40% molasses and 20% CSL.
Feeding rates were 48 ml/hr during 9~13 hr, 24 ml/hr during 13~
21 hr, and 18 ml/hr after 21 hr. Symbols are the same as Fig. 3.
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Table 1. Comparison of cell concentration, RNA concentration, and RNA content in the various cultures of S. cerevisiece MTY62 and

M80-1 or M40-10 mutant

Culture Mode Strain Cell Conc. RNA Conc. RNA Content
(g-DCW/1) (mg-RNA/I) (mg-RNA/g-DCW)

MTY62 21.6 1951 90
Batch (Flask)" M40-10 225 2090 93
M80-1 22.0 1928 88
, MTY62 17.1 ' 2792 163
Batch (Fermentor)” M40-10 17.5 3210 183
Intermittent” MTY62 33.8 5221 154

Fed-Bacth - ~ MA40-10 35.6 5677 160
Constant” MTY62 42.7 5545 130
M40-10 46.4 6270 135

UResults at 30 hr cultivation
2)Results at 15 hr cultivation
3Results at the highest cell concentration
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