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Isolation of auxotrophic mutants from industrial yeasts. Kozo Ouchi, MAsaHIKO
SumoDpA, YUKIYOSHI NAKAMURA, Yanosuke Kojima, and Takamichr Nisarva
(National Research Institute of Brewing, 2-6 Takinogawa, Kita-ku, Tokyo 114, Japan)
Hakkokogaku 61: 349-352. 1983.

Auxotrophic mutants from a saké yeast having diploid or higher ploidy were isolated
by the nystatin enrichment method. To facilitate the isolation, canavanine resistant
auxotrophic cells were mixed with the saké yeast before addition of nystatin to estimate
the enrichment ratio in the nystatin treatment. Auxotrophic mutants of strain Kyokai
no. 7 were found to need much higher enrichment for isolation than strain 7H3 (a haploid
of Kyokai no. 7) as estimated from the enrichment indexes. Auxotrophic mutants were
also isolated from strains Kyokai no. 9 and Kyokai no. 10 at enrichment indexes of more
than 20,000. Of the mutants isolated, an adenine auxotroph of strain Kyokai K10

- whose cells were colored red in the fermentation of saké mash was applied to produce

of a new type of saké.
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Table 1. Strains of yeast Saccharomyces cerevisiae.
Strain  Genotype? forsrg:‘t'fo n Origin
7H3 a fal - Haploid of strain K79
K7 aja Pal{fal + Saké yeast Kyokai no. 7
K9 + Saké yeast Kyokaino. 9
K10 + Saké yeast Kyokai no. 10
5050 a his5 canl - This work
5078 a adel his5 canl - This work

2 a/a: mating type, fal: temperature sensitive growth on the g-
alanine medium® in which pantothenate was replaced with -
alanine, his5: requirement for histidine, adel: requirement for
adenine, canl: canavanine resistance.

a—2x 20 g, Difco-Yeast Carbon Base 11.7 g/l, pH
6.0) ZR /. BRI 2HBEREFMLUKE.

KERERUROENE, HMIRDLI T K
BERMEMRZ S BET ~ SHEEZE YPAD K Sml i
CHRMEELTHOOEEL, ZR/KT2EMSE L.
Z OB EEEEREK 12ml icBEL, BEE9cm @
H5ARMYMIRB LT, 30cm OFERENS 1~24)
i, 15W BREITORARERHK Uic. COBGK%ZE
IXU, YPAD jihic—Kritde Uiz, T ORERHBIC, 5l
IR U SRR Z 10-7~10-5 DR TRA L,
ek 4tk YCB s Sml i8558 L C—H, ZEHEH
BIERAT -7z, TOBEKE SD i 10ml B
U, LFEHTARMIRE 5 L7k, nystatin (Serva
%) 100 ug/ml P#% 0.5ml fn%, X &iz30~6053/8
WES Lc. Thz@EEFERL, YPAD FL— &k
3 YPG L —tbLlican=—%D bH T RE—
FL—t &Lt ZORE~FL—tEDaR=—
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Fig. 1. Effect of nystatin concentration on the sur-
vival rate of wild type cells and auxotrophic
cells of a marker strain.

Yeast cells grown in YPAD complete medium
were inoculated into YCB (yeast carbon base)
medium and incubated overnight at 30°C for ni-
trogen starvation. These cells were then trans-
ferred to SD minimal medium and incubated for
4 h at 30°C. Then, nystatin was added to the
medium at the indicated concentration, and the
incubation was continued for another one hour.
The survival rate is the ratio of the numbers of
viable cells after (N) to before (No) nystatin
treatment.

(@) wild type strain K7, (O) marker strain 5087.
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Table 2. Isolation of auxotroph mutants of saké yeasts.
. UV-survival Enrichment Number of colonies isolated Nutrients required
Strain rate index? by the mutants
(%) 1ndex Wild type Marker® Mutant  Total Y
7H3 0.77 2,600 47 2 45 94  Adenine (20)
Methionine (461)
7H3 0.77 4,100 254 69 442 765 Leucine (1), Histidine (5)
K7 2.3 1, 000 942 6 0 948 Histidine (12)
Adenine (2)
K7 2.6 30, 000 750 155 14 919
K9 0. 058 28, 000 6, 477 113 326 6,916 Methionine (137)
Adenine (184)
Not identified (3)
K10 0. 063 22,000 824 5 7 836 Arginine (5)
Adenine (1)
Lysine (1)

2 The value A/B in which A and B represent the ratios of numbers of marker cells to test cells after and

before nystatin treatment, respectively.

b A strain having known auxotrophic and canavanine resistant markers. It was added as a marker
strain to the wild type in the proportion of 10~-5-10-7 in order to estimate the enrichment index.
¢ Figures in parentheses are the numbers of colonies which required the indicated nutrient.

1 RRDERICK ~ THTHIEL, Rl oL
LOZ@ A7, FEREREEF OEBMKIIMMEHT
&Y, OLHEBEHROTLICRHA L. LvL,
nystatin % 5 pg/ml JFim LB 412, HL7TE0E
FFERH1/3,000 BB LicDict LT, EikkDERE
R 1B TR UGB EIS i -7, nystatin REES
SoIHEMUIBAKE, BETB80R XD biEH
OB DI EE -7 DT, WEKROEFERDM,

T80 LRI 5 ug/ml FOK X D HIET L1,

Z£CT, DTOXETI, nystatin 5 ug/ml DRWEFT
REERUHROBEET -1,

Table 2 i2i3, REHEBERD D OXBRERBKDS
BERAR BN L7z, 87 BE—foikik TH3 2R
U7eB8T3, IRRETEHR2, 6000DBHC A M Lic T o =—
MEDOHICRBRERMERT SDI4MES D, ZDdh
D2EIEBRKTH ~7z. 7z, WEEHEA4, 100 DR
o L7765 D 2 o = — dic (2442 O FRE R
BEOEDEHHEIEThT V. —F, HaTE%:
PEEE LIcBAIKIE, BREiEX%1, 000 DRFITREL
728D 3 v =—irid, 6EDOESK BATHID
AT, REERYEMKIZILH 7028, nystatin L% 2
B DA L, BFEHEEK 30, 000 DIRAE TSI L7 919
D3 v =—ii3 155 FOEHBR DA IC 14O R RE
REERSESEINTO . BHRIEBIVGELI0ELH
HEE LAk d, BREERR20, 0000 Hick T,

ZNEN 326/6916 &3 X U 7/836 DR THBER ik
DI NI, ThOFREREKOERR, 77=

Y, AFFA=v, aL vy, EXFV Y, TAF=Y,
VI VRERMD6ETH ~ 7208, £0OHTAF 4=
Y, MANTTF= VERBEHRD 5D 2B 8EH - 7z,

Prok3ic, H&TE, #4958 LUH4A10S
DOEBARBERD O —fE (LT 2 C &8 iR BT Rt
BEDRET 2 EMTE. 12720, BLTELHS
T5—fEAKEEERITNTHOIBE S 1T, FIEHd
SDHHEORBRIB L 7. Lichi-T, FRERY
BOBRMESIRETDITED 2 LENH 1288, ZDi-
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