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Isolation of a Temperature-Sensitive Autolysis Mutant from Sake Yeast
Kyokai No. 7 —Note—

Kunrvasu Goro!* and Tersuva Hosnino? (Office of Brewing Technology, Tokyo Regional Taxation Bureau,
1-3-2 Ohtemachi, Chiyoda-ku, Tokyo 100'; Industrial Research Institute of Chiba Prefecture, 889 Kasori-cho,
Wakaba-ku, Chiba 264%) Seibutsu-kogaku 73: 207-211, 1995,

Temperature-sensitive autolysis mutants were isolated from a sake yeast, strain (Kyokai No. 7)
of Saccharomyces cerevisiae, which is thought to be diploid. Isolation was performed by positive selection
using a medium on which 2-deoxy-galactose-resistant mutants were able to grow. Yeast cells (1 X
10%) were spread on a 2-deoxy-galactose plate, and about 100 colonies were isolated after incubation
for 5d at 25°C. About 1% of the mutants from the isolated colonies were deficient in assimilating
galactose, and these included temperature-sensitive autolysis mutants at a high frequency (about
50%). In test brewing of sake, one isolate, strain gal-31, had the same fermentation activity as
Kyokai No. 7, and the sake produced from gal-31 had a satisfactory quality when compared with that
made from Kyokai No. 7. The resultant sake cake was stored at 37°C to determine the concentra-
tions of alkaline phosphatase and S-adenosylmethionine, which were used to indicate the extent of
yeast cell autolysis. The concentrations in the sake cake from strain gal-31 increased rapidly on
storage at 37°C, supposedly because autolysis in the mutant cells in the cake was progressing. These
results supported the probability that storing sake cake made from temperature-sensitive autolysis
mutants at a higher non-permissive temperature has a positive effect on the ripeness.
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EROBREM % EBMET 5 coic, dbh e (1EE
CET2RERIEKRYSBEL, Lo HLIRERT
HECHIEREZRB L. CoFRBEYFERLT
EHEERE YT, MR LB IEHSEE (37°0)
R LICEZ A, BRMiEOEMErRohic. L
L, HOLERKIBCHER L-BKIIRE OFHE
BREEBLT, REEENEL, HREOT v a —
VBB R LOBKL R OBBELEDREND -
o, £IZT, BEEETH > EHBEFERAIN T
HEBEERBR 7S K78 »5, HOMLERE
YEEIBMTOZ EXITE L. L L, K-7BRii—
Bz fEtlE2bN TR ), "EEZRKELYRE T
EHWERII—EE L D LEVD, BEORERE TR
BROERKZBAZ LIEBH#E L ELLND. WEE
TR K-7HROERKIBCIZF M A2 F VIRIF Y&
2DT I /BT F v SR T e I LD
EHAMEC L 2R 7 4 7RIRERLENFER IR T
55, BEEXT, ACHtECETAEEKI oS
nTWiswv. Bxil, Y57 207+ ThAH
2-FTAFVHTI P —AQDG) AL ECT 4 T
FBIREWIZ L Y 5 BE L7 K-7 %0 2-DG Tt kkeRic,
BRECHECHILY RTHE REBECS T TWB 2 L
HRWIEL, TosBROFIRC VTR Z ML 2
DTRETS.

BHTHSB K7 Hx YNBD £ (0.67% Yeast
Nitrogen Base, 2 % 7' /v = — 2) T 30°C, 2 HIEHE &
SRBLILKGEGE 1 v v —VHI D 108cells BE
725 X 51 2-DG EXREH# (0.67% Yeast Nitrogen
Base,3% 7V tm— ., 002% 2-DG, 2 LX)
BAL, 25°C,5 BRI H L, 100°DFEE T -
=—HEBLL. chbDar=—-D—HEx 2KD
YNBD SEX#E# (YNBD £z 2 WX A IRM) &
X U YNBGal X 5EH# (YNBD BXEERIOD 70 = —
ARHTI P -—AREFE) B L. YNBD EX
o 1 Y 37°C, fili2 25°C T3 ARISEL, 5
7 b= AR IVHEECE: 2BRECHEYHR
Lic. ZD/RER, 2-DCMHEHEROH 1 Kk » 5 27 + —
ARETE T, SBLIF T 27 b —2JER{L
BR8EED 5B, 4BRIX37°C THB TS HWEERS
UERBKRTH-T. ZD4ERICOWT, 2-DG EXREE
HTORERY 8B VEL THEOREL T - .

TAAYT 3 A7 , 2 —-EEERIEERL LTHCH
IEBREER % T o722 A, 37°C &HET T4
RCHHOHEERLE. 2oBERIHECHL
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Fig. 1. Number of the viable cells of mutant (gal-31)
and parent (K-7) strains in YNBD-medium at 25°C
and 37°C. Both strains were precultivated at 25°C
for 3d. Cultures were inoculated at 6 X 106 cells/ml.
Viable cell counts were made by the plate-counting
technique. Symbols: ® gal-31 at 25°C; @, K-7 at
25°C; O, gal-31 at 37°C; A, K-7 at 37°C.

ERGOEBBE L, RO OMECEET2BERE
PERR4BEED D HOEHEMDO L DN 4 BRI 8
Birhx, BATE 7. TALOERE L 48D
BEELRES LU TTC etk /e L3, BHERA LT
BHoteDT, xD5H 18k (gal-31 ) %, LTk
S5IRERITH L.

FPFRENC, 25°C & 37°C CHEEB LI L Z04HE
B OB PIFE Lic (Fig. 1). 25°C iKW\ T, gal-31
e K7THRIRABEOEAER Y R L. —F, FHF
BRETHS 37°C KB\ T, gal-31 kD EE 4885
ROEEBIEERD0.8B LU TIIETLTWBZ &
Db, HEEOEIEIT T, BHEDOIER D AR
Z 5T,

T I T, BBOTERICE b7 BEMHIELEREZ 5T
WEME S RERT B, FEBERECRTS
TNANAY 7 3 AT 2 2= L T aF7 —-E)DWH
Gt OEALIZ DT~z (Table 1). YPD £ (1
YEER=F A, 2% HFV_T Ly, 2% 7 1ra—2R)
T 25°C, 3 HRARE®E L EH RO BB % 25°C § L <
11 37°C KB L. 12, 48BSfgic, MBI ERO—
MR ODHE (775xg, 10457) L, L#E2HWRE
E LT EOTBEEROBEMEIIH 2 X 108 cells/ml 1275 B
L5 01MEEBRBER (pH6.7) TRE L. -0
EERB®KO05m I 0.5mmBEH5AE— X 1g %5
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Table 1.

[Alkaline phosphatase] (units/mg of wet yeast cells)

Time courses of enzyme activities after heat treatment of strains gal-31 and K-7.

25°C 37°C
(h) Intracellular Extracellular Intracellular Extracellular
gal-31 K-7 gal-31 K-7 gal-31 K-7 gal-31 K-7
0 42.8 55.2 12.8 2.5 42.8 55.2 12.8 2.5
12 58.2 58.0 5.0 6.0 20.9 56.8 311 10.7
48 54.6 58.2 3.1 1.6 2.8 39.5 43.7 6.3
[Protease] (units/g of wet yeast cells)
25°C 37°C
(h) Intracellular Extracellular Intracellular Extracellular
gal-31 K-7 gal-31 K-7 gal-31 K-7 gal-31 K-7
0 7.4 10.6 1.0 3.7 10.6 7.4 1.0 3.7
12 42.0 10.4 5.0 2.7 19.2 59.2 4.3 6.6
48 33.5 21.8 17.5 1.0 30.3 84.1 29.6 20.2

AL, Mini Bead Beater (Biospec Products Co. Ltd.) T
MR (1456, 3EZVEL) #, FLO8
(20,000% g, 1023MH]) L7 EELRERE Lz, WRB
EBIZ0.45m D7 4 N & —TAHBH, BEREMEY T
‘L.
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% EE OB BRSO 5 2 48RRI R L 7oAt
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Fig. 2. Effect of temperature on growth of strains gal-
31 (B) and K-7 (A). Both strains were precultivated
at 25°C until they entered the log phase. Cultures
were inoculated at 1X 10°cells/ml. Cell densities
were measured by the turbidity at 660 nm. Sym-
bols: W, Incubated at 17°C; @, 22°C; &, 27°C; V,
32°C; A, 37°C.

FOTEHIRE L, 8RB 25°C BRERED2.5
B L. 37°CABIC LD T A A YT 3 AT 5 X —
CIERRESACEEL, Yo 57 —EEMIIERT
D&MD, gal-31 BROTERIT & %755 BOMILATE
FERENOBITIC L VERPHHETTHEEZ LR
7o,
gal-31 Bk & K-7 BROWMBEEE I RETHBRREEOY
oW T (Fig. 2). gal-31 BROHMEE X
27°C fHETHRAZ e b, 30°C LI ETIiIRR{ET LIg
&, 37°C TWIHM Lich 7. ki, K7 BTk
32°C IR EHMMRE TH - 7. FkkE & 22°C 75
27°C FTIIRITAFOWMBEE Y /R LIchH, gal-31
BT I7°CLUTTETL, BETRBT 5 RKEIE
NBHLDOLEFEINI.

Kz, RERREH (1 ¥BR=FA, 13£I
v, 10% 702 — R, LT YP1OD £2#1) 100 ml
I1x108% LT 1x108cells/mliIC/e % X 5 ICEH%
WEL, Bx0RECRTHRERE REBEYARE
THE) &2\ THN7: (Table 2). FREHEL D
wVHBE, FRERD gal-31 BRIZBERE T TORED
BEVREDLRIH, 25°CHUETRIKTIHEEDLD
ot UL, BEEXAHEE LCREBICHEY TS
1 X 108 cells/m]l RN Tt 22°C LI F OERBRIZ R\
Th, MKOERIZBLALERD bR o1, Lk
DRERNDL, gal 31 ke EH LICRBOBE, BRE
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Table 2.

[Inoculated to 108/ml]

Effects of temperature and inoculum size on fermentation ratio with strains K-7 and gal-31.

Incubation gal-31 K-7
time 15°C 20°C 25°C 30°C 15°C 20°C 25°C 30°C
2d 2.30 ' 3.32 4.15 3.87 2.57 3.55 4.02 4.23
5d 3.95 3.95 4.23 4.10 3.85 3.85 4.23 4.15

[Inoculated to 108/ml]

Incqbation gal-31 K-7
tume 15°C 20°C 25°C 30°C 15°C 20°C 25°C 30°C
2d 0.41 0.91 3.59 3.11 1.59 2.32 3.23 3.43
5d 2.51 3.90 4.13 4.06 3.77 3.90 4.15 4.10

The fermentation ratio is indicated as CO, evolution (g) from 100 ml YP10D-medium.

ORI 20°C U EOBR&EHZRET L LT
LD, REAKRLRBEIRBYRETEDEIDEEL
bt

FIT, BELOFKRO ICESE, KK 1505 O
B NARBRE T 7. TREIZEER %Y 107 cells/ml
iehXoEmL, EHks HE ¥ THIE% 20°C iz
B, 15°C —ED Vb ARIERAA %R T - 1.
gal-31 kB LU K-7 BREAB & b ic, REEAZL
<, BHHEISHBCKEY ARE» D B UITHE
ZRT L, LT, BEEDOKS % Table 3 i
ALTes, HEEERS IR RERI ) ot T
B, HDEML 15°C —F i LcRBRX S T, gal-
31 RE B RERA BB e s ERERL, R
BB O FRI S h B RMMEEIE X 5 MEH D
bhte. ZOBRBL TIKRPOEGEE b thoRE
KO¥HBE (0.9%10%g-B) THhH, WEERS D
Tra—-LVEEOEKT L BXEEOCYNOEXHNRD

bhic.

T, BRERFOEH TEROHOMLYE
BT B, 25°C LK I1X37°C KR LcExP
D, THHVT 2 RA7 » X —EESERSIOEBEIIEE
BEYXCRRBRACERT 5 Sadenosylmethionine
(SAM)12) D P H B FRFRFEICRIE Lic. 5.0g OB
BMA% 10 ml ZZEKCHRE L, 4°C T12RpRihisk,
EEAKT2mliz A A7, 7L, 12,000Xg, 205> D&
DL YERSEEYTo7. EEX 045um 7 4 1
2 -tk hHAR, SRR E L. ok, SAME
DEETERED OFED T HESEHHT L.

BEHPCBEETATAIY 7 2y A7 5 & —EEMT
25°C 8 L O K-7 Bk {E R D 37°C X4 Tl R K485
fA1E T, 20~30u/g-¥aD V<AL TH otz —F, gal-
31 BREEA, 37°C FRBOBE, REMEBTH
50 u/g-¥ATRK LR D, LR 40 we-KaRTHE T TIET L
b DD, MORBEKIZEF G LA THB L.

Table 3. Composition of sake made from moromi mashes of strains K-7 and gal-31.
Acdicy ~ Ammo . Alcohol Viable cells
(ml) (rnl)y me (%, v/v) (/g of moromi mash)
[20—15°C]
gal-31 3.0 2.6 + 6.4 17.5 1.7x108
K-7 3.2 2.5 +14.4 18.2 2.2%x108
[15°C (constant)]
gal-31 4.3 2.9 —10.4 15.0 0.9%x108
K-7 3.2 2.5 +12.4 18.2 2.0x 108
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Fig. 3. Effect of storage temperature on elution of $-
adenosylmethionine (SAM) from sake cake made
from moromi mashes of strains gal-31 and K-7. Sym-
bols are the same as in Fig. 1.

TAHY T 3 AT 5 & —EEEOEIIERLOE
M2 T, MFD7 Az -1 %5 vt 0 B HEE
ROMBZIHAEROEBIRE > T HLDEE L
bhtc. SAM BHIEIL gal-31 B D 37°C lrEL,
6 R 2 b BRI TED b, 24BFHEEFRIC
BT K-7 BKEAEREO 3 SEED SAM OBEH S
- 1o (Fig. 3). gal-31 BRERAEID 37°C FRIC X h ¥
BOBECHLSERHITRZ 5 2 AR TE, b
O & EIRR B RNAYOBHIC X 5 EMPRIRER
BEXpbborELXLRE. UEOKEREMS, K75
ORERZHETHLE, gal31 k¥ EHBLK-7KE
FERcEREEREL TS, b roNEHYER
FRTHZ LX) BPATRE TS D Z &R
Thic.

E )

— IS AL EZ DR TV A EEERRE T 5
b, 2-FHFoHIF I b —RETV e —LEEL
Yeast Nitrogen Base 35z & F L-Mitesk X » BRERK
ZHECHLEYSBE L. BEERY 1 7v—-t+d
7o IXI®EIRIED L5 2-FAF v HF 2 b —AK
KEHIZ A L, 25°C, 5 B3EFE TH100=2 = = — A3
HEL:. HBar=—-0D5b1%0 7527 +—AFF
HLETHD, TOMIEL37°C THDHLEEESD
THRTHHIEXRGKE L. ChL0EREDS B
18k, gal-31 Bk AVHFEBERRY T & A,
EEEBR IVHRBEOBBE L OVWTHE 75 LA%

DREEIBLRIC. 5, gal-31 Hkx B IcRE
H¥E 37°C iR L, BROBCHEHILOET Y RTiE
BLLTTAHIY 7 27 » X —KEEMK L S-adenosyl-
methionine EEERMWE YT L. BREKEOBDS
HILDETIZHES LE 2 bh 2 BERFPOTREENED
EER LUBREOENBRBIEI > T B2 ENER
Hhhic. ThboFERL D, BERSHEEDHEE
YRWCCEBEREYREERT S LT, ToBBHE
M TE DM E IR,

FRROETCHI b, JHELCEEYE D § LCHERT
BARBTEESMER LS SO~ CHBY LT L
EENEA, JIEFHRCECHLHLEFET.
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