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Selection of Enhanced Iron Uptake Yeast Mutants by EMS Mutagenesis. Yang, Seung-Nam, Hyung-
Seok Song, Jung-Lim Lee, and Hae-Yeong Kim*. Department of Food Biotechnology, Kyung Hee University,
Suwon 449-701, Korea — Iron required by all organisms is related with diverse biological processes. Most eukary-
otes need extra iron to maintain their nutrition balance. However, extra iron supplement gives many problem to sol-
ubility in the cells. To increase the bio-availability of iron in cells, yeast was applied to carry the iron with solubility.
Selection of yeast mutants with enhanced iron uptake were performed by mutagenesis using the alkylation agent
EMS. Eleven mutant strains with enhanced iron uptake were selected by the measurement of iron content with
atomic absorption spectrometer. The iron content in mutants was 1.5- to 2.5-fold more than that in wild-type. These
mutants could be served as iron-fortified nutrients for food and feed.
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Table 1. Strains of yeast used in this study.

Strain Strain source or genotype
Saccharoriyces cerevisiae KCTC7924 KCTC7928 KCTC7919
KHU3 KHU9 YPH449
Pichia pastoris GS115 KM71

KCTC: Korean Collection for Type Culture
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Table 2. Intracellular iron content of yeasts in this study.
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Iron concentration

Iron concentration

Strains Strains
Medium (mM) Yeast (nLg/g)* Medium (mM) Yeast (ug/g)
S. cerevisiae
KHU3 20 511.3+£32 KCTC7924 20 4593.6+326
KHU3 0 151.9£17 KCTC7924 0 487.7+39
KHU9 20 703.3£56 KCTC7919 20 4170.4+274
KHU9 0 520.9+47 KCTC7919 0 407.5+29
YPH449 20 999.2+£72 KCTC7928 20 5589.2+471
YPH449 0 452.4435 KCTC7928 0 111+16
P, pichia
KM71 20 1544.3£109 GS115 20 1748.4+132
KM71 0 418.5+62 GSI115 0 397.5+62

a: Represents iron weight per 1 g dry cell weight



Table 3. Intracellular iron content of selected yeast mutants.

Iron concentration in medium (mM)*

Strains
0 10 20
Wild type  334+35° 23404390° 6250+797°

$4-26 441452 5224+675 14400+1782
S6-13 160+33 3432+423 13750£1526
$9-24 290+42 49374374 1450141449
S11-39 310+36 5310520 1592542023
$15-27 525449 5460616 13176+1646
$22-47 650+74 5350812 10026+1320
$35-39 666191 5300£463 9850+1021
$37-49 228453 41624523 10076=1293
S40-44 297+30 5555701 1480041320
$53-40 245+27 5725+506 13975+1854
$73-42 330+39 44254365 1327541673

a: Ferric citrate concentration in YM medium in which yeast cell
was cultured.
b: Represents iron weight per 1 g dry cell weight (ug/g).
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7}4] 7] ZH(reductive, non-reductive mechanism)el] 2]3j o]

SELECTION OF YEAST MUTANTS BY EMS 437
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o4 7¥sdt # AES ofvldi}. =38k S11-39 S o]
T 71E9] S. cerevisiae ferritin 22 82 A kA
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