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Breeding of Strains with Counterselectable Markers from Wine Yeast
Saccharomyces cerevisiae OC-2 and Salt-Tolerant Yeast
Zygosaccharomyces rouxii.

Tovoniko Yamazaki, Akito Hirota, and Hipeo Nonomura

Department of Fermentation Technology, Faculty of Engineering,
Yamanashi University, Kofu 400

A major difficulty in the manipulation of commercial strains is their lack of ‘ |
good counterselectable makers. Prior to performance of protoplast fusion between
wine yeast Saccharomyces cerevisiae OC-2 and salt-tolerant yeast Zygosaccharo-
myces rouxii, an attempt was madeto breed the strains with selectable markers from
these commercial strains in the following way:

1. Multiple auxotrophs. Haploid cell of auxotrophic laboratory strain DK-13D(H)
(¢ ho his3 trp 1 leu?2) was repeatedly back-crosed with spore of strain OC2-MCC4
(singl cell culture from S. cerevisiae OC- 2, recurret parent) with a aid of mi-

cromanipulator. Triple auxotrophic spore clones from the back-crossed hybrids were

isolated and compared with the strain OC 2 -MCC4 in fermentation capacity and

growth. One choice of them, strain B2-1-3A (& hohis3 trpl leu2) was compa-

rable to the strain OC2-MCC4 in CO, evolution of 800mg, g cell 6h and |

maximum growth of 1577 Klett units at 660 nm. l
In Z.rouxii, two auxotrophic strains M- 1 (ATCC26390, a Arg") and M- i

7 (ATCC26395, @ Lys~)were crossed by the mass mating method on the SKG agar

plate. Diploid auxotrophic spore clones from azygotic asci of the obtained hybrids

were isolated and compared with the parental strains in NaCl-tolerance. One choice

of them, strain YRII-4 A (a Arg~Lys™) was comparable to the strain M-7 in i

MIC (21% (W, V)] of. NaCl.

2. Respiratory deficient (RD-) mutants. By treating the vegetative cells of strain

0OC2-MCC4 with acryflavine (10mg1), 636 RD-mutants were isolated with high

frequency (mutation rate 99.7%).0One choice of them, strain RD-26 failed in growth

on glycerol medium, even after the incubation for 3 days at 30°C was repeated 6 !

times in YEPD medium. The results suggested that the RD-mutant was stable. 1
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FHE OBEICT A VRO BTEN R ICAETS BT
R®ELT, EABRBKROMSIMEPS ) X L% 50T
LY Fh%EetE®s ) XLMATH-7 Saccha-
romyces cerevisiae OC-2 &, B hEEE Zygosac-
charomyces rouxii lICOW\WTC, KEERERAEH
L TR EEERAE L, Z2ORESDOaEREHZME L
e D,

FEABOBTENE T — RO EEFHITR &
BTy, ThETIEIRICE > TEON, BEINT
W B, EENPEOEVD L BEBI TS, BR
AR LSO &V D X O S EBRE IS b 4 XTI
DNIEORICGTHE S ST UL 5750 . T ORRSE
Rrs, T TRMEmEITERT 28 LOEKE L
T, 74 VEEROC- 2 L5 5~ RKEREMHE T, L
MO EREERMA D haploid RO ZRER
WHERHE diploid #RD 2 A& - 1o, fiy, #E
HBFDZ. rouxitiTid 2 ERBIERAE 7. 135,
FKEIRUAZEIC LD FRINIERERHE
A ERREINICIRA T A 2RV S 5710 TH 5.
FRERKRICBD 2 EMEEIEETH 0T, MED
TR SEHREDRLE 2 6DOBEMTHAI EEZLD
na.

FERER D BT RO FERIC OV TIRET 5.

EEEE GHEROBR S EETEIA Table 1
TR L1z 74 YBERES. cerevisiae OC- 2 T
AHRIFYT187#kIE, MFIEREDOZ Y (2 %EEERH
) LIEHITTRA%) FES Y v I fEEKTHBY, 4
B3, 9, HEKOBENTREEZE—ICT 5700,
PRMREIES 2 O TR A 1T, FEE, il
FIMERBRRIFYTI8THR E FZ T LA b KT IE
ROFN (17%), OC2-MCC 4 ¥xoDEL, R
LA HED KB B (recurrent parent) & LT, F1,
IR EER IRZE RO FEICHA L 7. KBER MO
54 (donor parent) & LT, Rk, RIBFFOHE
MERDK-13D (H) (@ ho his3 trpl leu2 )
RV, —F, MEW#ER Z. rouxit £ LTI,
FHEERFEMAFOZR IO AFEESNILM-1 (a
Arg=) (ATCC26390) &M-7 (@ Lys~) (A
TCC 26395) Z#kE LTt L.

[ERtEM KNS A YEPDR M, FaT Ak
BEfR ) 1) v L S O /D B D $ERK (3 BESR 12w L
tz. Z. rouxii DEARICIY, BOHED THEBL -,
10T ha y O/ va — 2 EAIEA 5 %%

Z 1SKGHEMZ R, DM I D Jva — 2 &K
WiSKEEIClaF 2l s 7. 88, Z. rouxii
FEEEE S ) U LTI BT AR LISV, OC-
2 DIFILAER IBZE BB O FEICIT, KH OO HID%
HwTrs )75y (10mg/1) WEL, 7)€
—VESHITT/RIBMRE I L 7o FEBEARIE IR, <
A DD ICBERT 2 (2g/1) 2MNA, £
WO =7 vE= L TpHOZEH % FH1E L 77
T/, THERRICE, MIEHEORELRL oy,
van dar Walt OEAREHOICHEDORESMA, pH
Z5.0iICAB L THW .

£ B 5 &

#&%A%E (1) Spore to celli#EE i (k€4
ZLBRX AT a5 ) XLk KIBDHE? iIcHEL,
FES ) ZLBRDIAT E~F vy ) X LROREMD
% BAMREISSAHOVTL ¢ L ICEgESE, 93 K
%, T ERBEMROESE (BED /LJIChkT 5
WEEWEE LTHBL. 2 Z. rouxii DREE

FROFHEPICHEC T, AR E RBEREAEMT
LMk ESKGYAR ETERES (FSHH
WIB) S¥7:.Z. rouxii A/ (NaCl, 0.5%)
SR TR EE L 7o MERE S, BRICRIERSH (1896
NaClz& Y EPD#gAE ) <L /.

Z. rouxii DS F5 ik S. cerevisiae D i
TFIERE:, FO 58k, BaTVHEESI PR I
~Ul7c. Z. rouxit b DHEICHE L TITH T EMLT
X3h, Z. rouxii FEDOMEEMHEIROEBED TH
3. Z. rouxii DFO ST, BEATFEFD S (zygo-
tic asci) &, TAEARREMIANSE IEESTFRIT D
9 (azygotic asc))Wdb 5. HiFld, TOEENLS,
FD S BERERERIC K 5T D5 REEETE, WaT%
ZAHZTCEMT 5L LHBRBETHD, FifaTORSF
EHHW ., Licdi->T, MAFAHICiE, azygotic
ascizftE L. COFDH I, RiREAETER
L TRk EMRZ, SKEERTRIBEL, BU
SKEARICHE B FRMSEHEsSE) L, 25°C, 3
~ 4 HiEREE LU OB S €72, Zymolyase 60,000, 0.4
mg,/ml(#h %Y 4 ) HEEERE TIIZIRSIFD) T,
B0 EIAE R (¥27°C) TUHET 5 &, EiTR
DEOfIFH, A EhrlcEk > TWBDT, Th%ES
cerevisiaeD 5k (12120, K7 4 v i3, 0.5%
BEE 4 YEREZESUYEPDEEH) ch-> THEEL
1o, 13, FHY E, T BESHRR AT OFRFER
ZETSEAELT, HETFOD ZWEL TO 503,
T T3 FERDH EThRITHIFRE29, MUsFEINE
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Table 1. Strains used.

Strain Genotype Remarks

Saccharomyces cerevisiae

0C2-MCC4 (RIFY*7187) Single cell culture from

wine yeast 0C-2. HO-homo-
thallic diploid strain.
Heterothallic haploid
strain.

a/ o Ho/HO Wild

DK-13D (H)

o ho his3 trpl leu2
(0saka Univ.,0shima)

Zygosaccharomyces rouxii

M-1 (ATCC**26390) a Arg” Arginine-requiring
_ haploid strain.
M-7 (ATCC**26395) o Lys Lysine-requiring haploid

strain. *

* RIFY: Research Institute of Fermentation, Yamanashi University.
*% ATCC: American Type Culture Collection, Rockvill, Maryland, U.S.A.

Table 2. Media used.

For z. rouxii For RD-mutant For fermentation For salt
Components  Conjugation Sporulation Inductiond) Detection ability test tolerance
(SKG-Med.)  (SK-Med.) (Glycerol Med.) (COp-evolution)  test
Glucose 50.0 g 50.0 g 80.0 g 20.0 g
Glycerol 20.0 g —_— —
Peptone —— = 1.8 ¢ 1.8 ¢ — 10.0 g
Yeast extract — = 2.0g 2.0g 2.04g 5.0 49
(Difco)
(NHg)2S04 ——— — 1.5 ¢ 1.5 ¢ e S
(NHg) 2HPO4 — — — —_— 5.0 9 —
KH2PO4 _  — 1.0 g 1.0 g 5.049 —
MgS04 - 7H20 0.5¢g 0.5 9 B
NaC1 50.0 g 50.0 g — — —_— optional
Agar 20.0 g 20.0 g —— 20.0 g
Distilled *
ater 1000.0 ml E 1000.0 ml 1000.0 m1  1000.0 ml 1000.0 ml 1000.0 m1
pH 5.0 5.0 5.7 5.7 6.5 5.0

a) Added 10 mg acryflavine (C.I. 46000) sterilized separately from the other components.

* KE: Ten times diluted " soy sauce-Koji "

5096 %197 WU FHEDESENT , M-1 (af¥) &
M-7 (afB¥) %iZHEpkE U CRIGESETEA RO
Frho, KEERMEZ0.5%
BIEE &L Z. rouxtt HBRDREH (FiFd) 2 HEAK
Bl LC S. cerevisiae D EEICEE L THR DI,

BiEZ L OXTHEL K.

FREERBEEKFUE (T2 VYT T EVLER)
K ODHED IcH L1
cells/ml) Z=&FHFEEM (727) 77 £ 10mg /1
&f) 10mlcEEREL, 30°C, 3 HREEEER, €0
BBk e YEPD EARICER L. 30°C, 3

B,

RIEE BB (1910°

HBRLAEZELZBERT, T&EMmeEs)

o — VRIS L 7Y A L, BEICEFLEVE
VIR RIE R & L TRtk 0 8L 7o

extract.

HIEMARIERIE AEEEEUEH (TmD T,
AikEE (30°C, 2 HRS 240rec /min, &M 2cm) L
ToBEA 1 X 10° cells,/ mlic?s 3 k& 5, H:41100ml

GOOMIFRO7 7 2 ) icEREL, ke HHE (30
°C, 150 rec /min, #&Mbcm) L7tz. F7z, #HiEks
ETIE,300mIBE=H7 7 2 axH0ic. B0 i
FE (Klett units at 660 nm) ZFEDEHEIEIC Klett
AR (BEEEEE) CHEL, BREED
PR L o Fo. HEERPRDYEHES S, HETE kAR D
=7, 31bb, KEEEEEEELEb> TR,

REHAEE <AL OEEEDICKD, WK
HEEADBEBEEIA 1 g 43, 30°C, 6 Effio#EE:
BT, REERAEM (8 %6/ va— 2487, 50ml)
FOFET BRI ZAEEZREL /.
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Table 4. Several characteristics of parental strains and

products with genetic markers.

€02 ) Salt-tolergnce
evolution MIC b
Strain no. Phenotype (mg/g cell 6h) % (w/v)
S. cerevisiae
Parent .
0C2-MCC4 Non HO wild _ _ 800 12
DK-13D(H) a ho His Trp Leu 400 1
Progenies(spore clones) o
YS2-1B (1st cross)  Non HO His_Trp_Leu_ 800 12
YS2-4B (1st cross) o ho His_Trp_Leu_ 500 12
B1-8-4A(2nd cross) a ho His Trp Leu 600 12
B2-1-3A(3rd cross) o ho His Trp Leu_ 800 12
B3-2-1D(4th cross) a ho His Trp Leu” 300 12
RD-mutants
RD-26 Respiratory deficiency 400 11
RD-30 Respiratory deficiency 500 11
Z. rouxii
Parents _
M-1 a Arg_ 100 23
M-7 o Lys 150 21
Progenies(spore clones) L
YR11-3B a Arg Lys” 100 20
YR11-4A a Arg Lys 150 21

a) Measured by Meissel's method.

b) MIC: Lowest concentration of NaCl

at which no visible growth has occurred in the medium after 2 weeks at 30
C on a reciprocal shaker (240 rec./min, 2 cm displacement).

fitiEtE (M1 C) AEE  van der Walt OF
S (CHE U7, TR R AR TR E LBk
FIEREORESHE (1 %R HicHERE (1
x10% cells/ml) L7z. 30°C, 14HFEKEHE L 72 (240
rec /min, RIE2cm) %, WIBTHEKDLEE MR
O ONIEORKERESEMO SR R/ERE (MIC)
boTC, MHEHORRE L. 5B, IEREERIEH
BEEREREL, EKROC-2 ZEMICMIBLYRBE L
1=

AR RE YEPD#:H Tm1©30°C, 2 HRE#RE
S3EE (240 rec/min, &M 2cm) L7cE@AEOESE
RIEFHMIE (SEM) B28E L. ARERE,
FEHEOCE > 7chs, BUKLLE L ol T — 7' % XF
HELT, Wy — w7 FEF 2RIV LBR_E
EE L EEAEEREZEL, £ (A 244 v
—bLTHREEL 72,

£ B & 2

S. cerevisiae 0C-2 DHH % FH DO RIGIEHOE R

1) ZERBERKR  REISREEMLS HRDK - 13
D (H) (& ho his3 trpl leu2) 2—EEHLEL,
0OC2 —-MCC4 (a/a HO/ HO wild) % K18
#& LT spore to cell HAHKICL DR LA MZ
DELL. COBFREM@ES, Bon/ME (B1R:
YS—-2, 2/ :B1 -8, #3RK:B2—-1, &
4R :B3 - 2) O FOHER%E Table3 (T
RU7. SRLCBEEE (BEe8a /e, ) X 4
HO/ho, HREZESKM : His™ Trp~ Leu” ) FWVF
b2 : 20RAINEEERL, HfED, a HO++ +
/& ho his 3 trp1leu2%7:i3, a ho his3 trp1
leu2/ ¢ HO+ + + DOFNpDBEFEZRFONT
o fERThET EORBEIN. HEL SR, BE
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Fig. 1. Growth of Saccharomyces cereuvisiae.

For the test, 1 x10° cells,/ml were
inoculated into Sakaguchi flask con-
taining 100ml of YEPD medium, and
incubated at 30 C on a reciprocal shaker
(150rec /min, 5cm displacement). Standing
culture (brocken line) was carried out in
Erlenmeyer flask, 300ml. Samples were
the parental strain OC 2 -MCC 4 (Q),
its respiratory deficient mutant RD-
26 (@), and spore clones from the back-
cross breeding system (YS2-1B (L)
and YS2-4 B (M) from 1st cross breed-
ing hybrid, and B1-8-4A (x), B2-1-3A
B3-2-1D (A) from 1st. 2nd, and 3rd
backcross breeding hybrids, respectively].

Fig. 2.

Electron micrographs (SEM) show-
ing cell of parental strains and their
progenies obtained by the back-cross
breeding system

Cells on the adhesive tape (Ryomen-
tape) were fixed with glutaraldehyde
and osmic acid, dried in critical state,
coated with Au-particles in a JEC-
1100 ion sputtering device (JEOL) and
examined in a JSM T100 electron micro-
scope (JEOL). A: Recurrent paren-
tal strain OC 2 -MCC 4 (q/ @ HO
/HO wild). B: Donor parental strain
DK-13D(H) ( @ ho his38trp 1 leu?2 )
C: Auxotrophic haploid strain B2 -1 -
3A (& ho his3 trp 1 leu2), spore clone
from 2nd back-cross breeding hybrid,
showing clusters of the cells. D: 3 rd

back-cross breeding diploid hybrid B3 -
1 OC2-MCC4 spore | a Ho + oA i S

B2-1-3A  cell ~ @ ho his3 trp1 leu2 ’
showing no cluster of the cells. Micro-

graphs are magnified 2,400 times. Scale
denotes 10#m.
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Table 5. Detection of RD-mutants after acryflavine treatment.

No. of colonies tested on glycerol medium Mutation
Strain Total Growth No growth rate(%)
(A) (B) (B/A)
S. cerevisiae 638 636* 99.7

0C2-MCC4

* Supposed to be RD-mutants. The respiratory deficiency
has been consistently maintained for 10 months.
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Fig. 3. Growth of Zygosaccharomyces rouxii,
in different culture media.

For the test, 1x10° cells/ml were
inoculatad into Sakaguchi flask con-
taining 100ml YEPD medium (solid line)
or malt extract (broken line), and incu-
bated at 30 C on a reciprocal shaker (150
rec /min, 5 cm displacement). Samples
were the parental strains M-1 (O), M-
7 (@) and their progenies YR11-3B (X)),
YRI1 4A (A).

BERSIEOVFES ) X Lk (Non HO) EL#HER
ERTANT B ) XLtk (aXiE ¢ ho) D=FHE
FsktE (His™ Trp~ Leu” ) MBS BES /DT,
BREVOHEE L 5N, HbkE L.

<A eDEREHEICLDMEL - FEES (CO,
&, mg g cell 6h, Table 4) &, B¥DOC

2 —MCC4 »800mgTh »7z. e, YS2 —
1B (Non HO) & 800mg CRZEDFHEE/ AR L
M, YS2—-4B (& ho) F500mgTh 7. Lo
L, OC2-MCC4 DR LRHITLD ho DI
EE1RIEREE L, 3SREMBOBEATHRB2 — 1 —
3ATIF, 0OC2 —MCC4 &£[EU800mgicE T L&
L7z, TOXHIEER URHEICHETS S A BEMEDREIER,
YEPD#MICE 1 2 A HEIE S (Fig. 1)ICBL
THRDLHN, YS2 - 4B (1079 KU) -B1 — 8
—4A (1457TKU) —»B2—-1—3A (I577KU) &7 -
TOC2 —MCC4 (1637KU) &L [EIZ% D /%5
Lz, 7e2L, B4 REEROHEBEFBS —2 — 1
D3 ¥/ (CO, :300mg), #AE/) (1364KU) 4k
ICHGE T L. $/c, YEPDEHICE T 5 52
DR REZ MR U 7S, BRDEBHEMEN R LA H
ERVKGTTEICHEL AT Esbhr o1, Lo,
T DR, TRERMREICT S LMk L, $7,
COBEEMIE, EBEREHR (Fig. 2) » 5, H¥F
B (bud scar) DIFEAERWEFEMAL DERENT
WA ENbhD, —fE{KD S. cerevisiae THI
SNTVBFMAOD A RBEEZ Shiz. va
n der Walt ®HED Tk L ittt O MIC D #l
JEME (Table 4) (3, FHkEHRK L cBATHR TR
REBZLWVTNH12% (w,v) Rk Td -7z,

2) WRREER HRES R 0C2 —MCC 4 D¥%&
ffaAAHOHE T 7 ) 7 7 € v LE (10mg /1,
30°C. 3 HREEE) L, O %638k EE L
To. STEERRDN636HEN 7 ) £ o — v EEHNICAE B €3

(Table 5) , E4AE (ZEEFR.7%) THRKEE
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Table 6. Tetrad segregation in asci from hybrid YR-11 of zygosacchraomyces rouxii.

Characteristics

d)

Hybréds No..of Ascus Phenotype ™’ of spore clone of hybrids
No ross asci b) o) :
(genotype) dissected no. A B C D Ploidy  Genotype
M-1_ 3 a Lys” a Arg Lys” a wild a Arg” _
(a Arg") on 2 Arg” +
YR-11 X 4 _ a * Lys
M-7_ 4 a Arg Lys” a wild a Lys” a Arg
(o Lys™)

a) Mixed culture on SKG agar plate (see Table 2) at 25 C for 3 days.
b) Sporulation: Four days of incubation at 25 C on SK medium (see Table 2) :

c) Representative asci. d) Lys :
RIBERWPHFE B TS /2. 1§50 RBKRIE,
YEPD#AREHIT30°C, 3 HE, 6 EDREMKSHE
% L CHMRRRIIEIEY 3, MIERIGRAII2HRE Z
Dk, BEE (4°C) K107 ABBREL TS, PRk
REMRZEICRREEISN TV,

BoN T FFIREERIBZEREKRD — 26D Y EPD £l
KRB BEhE s —v% k&S (150rec /min, &
Mb5cm) EFEGOMIBZ=MA75x2a) &HTLS
~N, FEHETREL7OC2 —~MCC4 (MEIRAEIEH
B LWL, TR (Fig. 1), k& EHE
SeEDS, IEERRE RIBROBAETEIC RIZ T HEBDE
WHSEERE Bb 7. 1338, Zva— 2 BEES %6D4%
HTRHEREREOFRES (CO, : 400mg) (E[E
ZHFITE 1 B HHKOC 2 —MCC4 (750mg) £ 0
{&75‘ - 1.

Z. rouxii DEHEEFHO_ERBEETKKOETR
BAM L RBERMZEMT AM -1 (a Arg™ ) &
M—-7 (a Lys ) 2SKGHESHEHMH F CTRE
L. MBRYR- 11558 L. COMRBICAT %5k

(SKEH) &8, 4 HDFDS ZMaT 4t LIk
R (Table 6), #E8 (a/a) EREBEKHE

(Arg- Lys™ ) @0dhd 2 : 2 OBRAIDEEER

L. REEBEYR-1112 a Arg~ +/ a + Lys™ Di#ifx
FRIZRONT o EEKTH L EHELL. T/, T
DPMEGFHITT, ZERBERKN 2 # (YRI1 -
3B (& Arg= Lys™ ), YRI1-4 A (a Arg”
Lys™ ) ) frEEC& 7.

DHERDFERES] (CO, : 100—150mg) i

(MIC : 20—21%) 3, BMOZzn L LEETH»
7o (Table 4) . %72, YEPDRHICE I 5 H45iE
R (Fig. 3 OFE4) 35#36~600% T EF LI
AL, BEIESIZE00KULI T Th » 7o, EFHKEH
Tl (Fig. 3DAH) , cO®MEE KT .C D
KO IEREHIBIIESE N 4 — ViE, Z. rouxii WCEHEHD
HEDTH-Tc.

Lysine required.
Double required spore clones are shown in square.

Arg : Arginine required.

E z

EHABRICEY 2EERBO—FIE LT, 74 VB
OC— 2 & WRIGEMEER Z. rouxii Dl fag & %
Toiedhic, £9, TNoERABBORELEOE
RO B R A 7o SRPUEIIC I3 R BB & FEIR
RERIEIEE AV,

KEERKOERIC OV T : BEEEEFE TR, %
FERMEZFIR LU 7OBIREGN (770 b b o 7 [ENTEE) 8
ELFIAENTO S, Lichi-T, EBila>isA
EHREBAFAIHETH D, REFEIC LN, ZEHEAIT
ERFMRIAETDH 5. £72, ZOBEEFIEHL
BHMHETHE Mo, RURMESFIATE, £
MBH O >BERIHEL b AIRERIEH T L3 E
MOBADTEBLEEZLONS.

TR, FERBES), HIEICEN, MO Rk % EE
LHSERAT 4 VEERCO— 2 IKEEZESRAZEA TS
7o, £9, EEHEHAEKDK-13D (H) (a
ho his8 trpl leu2 ) 1COC— 2 O Biffa1 5 & bk
OC2 —MCC4 % spore to cell #EHxH, B5
NicHEEA UG o L CZERBER MO B Fik
ZOMDEEL/. FDORND 1 B, YS2 — 1 Bl
HIDFFOFES ) XLHTHY, D 1 ¥ YS2-4
BB, WIESIICTHTOA~NTF oS ) X LK TD -
fo. TR TS ) XL, RKEEBERODREE 15512,
MiaRAHETS, BMEROERRIEL 20D HF
DS EDH S TGS KL, B PR
LA, Lichi->T4AENE. YS2-4B (a ho
his3 trpl leu2 ) ICOC2 —MCC4 EEZEDH
B NAR LB TS c~TF oy ) X4
—f5Ek, B2—1—-3A (@& ho his8 trpl leu
2) #BRLIcbITHS. RLRKETNLI LD
EBLTH, OC— 2 DFEEF#EL LS54, HICETL
1oh8, ThiEEEBS C EiciEfbs - a0 giElE
lckdEEZ N, L L, TOEERIT, 5K

S |
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MREICTHEMELLDT, COMBRIERET 0S5
LICKRELSBEES L EFRVEEZI NS 12,
FHORBZERMET, SKEEEDOZ WERBR~D
RMOSEE YL SN T B, FEKOC— 2 3 214E
FThHY, FRLRYECHEL S BB
RECHFRDOBIGSE T Db A SN 7.

—k, Z. rouxii IO\ TIT, BT EFEEERM
HEHMOEMR(M—1(a Arg= ), M—17 (a Lys™))
ZAFL, TnoEHKkE L CI0ERREHm2 v i
R (SKG) EHRAMET, —fEhgEEEED, =
DIFFEETIEITD S % Zymolyase60,000THUE L T,
TERBERMEOBI TR (YRI1-4A (a Arg"
Lys™ ), YRI1-3B (& Arg™ Lys™ ) ) =8
L7z, BEERYRIL— 4 ARRBROM — 7 LEIZED
itk & 8 % FF > T e,

PEDESIT, 74 YEEROC— 2 DBWFEEET],
ISR - ToRBERMR, B2 —1-3A (a ho
his8 trpl leu2 ) & Z. rouxii DFtE (&
M) R o KEBERKYRII- 4 A (a Arg™ Lys™)
AERT AT ENTEI. ThoOHEKE MRS S
o, REERMAEM L CRBERERDET, 2R
NEET BT LIk, FHRINATFERZHIELE
D5, (REEETLUMHIEL S BRI D B Z 0]
BRICT 2 EBTEBLEEDLNS.

IEIR E/RIBZE BARD B RRIC DV C - FRfEE M D FFIK
HERIBIEE (Rho™) (3, fSEMEICRAMRIS < BRI
BMicEE (77 )77 vRIFIUYLT O
|, B ) eo—uiEE) S, Lrd, EFEKE
s DMfERE B NE, RS % EDTE T HIFNkEE
FEETS. Lichi> T, TD Rho™ 3@ IRMEIAE
ThaFERDIENEH BRI 54 6%%1‘?&?&%&& &
FHCfE@AIc X 2 E MM EHEKRICERI TV 5,

ISTIE, 74 VEEEIOC—2%T 2 ) 7 7 E VL
M4 s lick, @HAE (ERFEP.7%) T, LE
IS RRIRBE/R B2 Bk H B EEL 7o RIBRICE D %
BT (Rhow, Petw, Cyc~, Pop~) D¥IE
3, BEEICIBERTOC X ST U S80S,
KFERT )7 7€ /PIRT, FEEOEMBIEL &
BETEONIRIBKKEI b v FY) 7DNAIKB G
HIRIBEAELTBY, LT THSNIRE/ D
Bt (Rho~) ThADLHEERINS.

1B o RIBKRD — 26 DB K45E ] % IEH kK,
0C2 —MCC4 Lt Lichs, IREDEHERIZDE
ZUEIGRT HETH > 72, TDFERIE, Johansson
SDOWEIC b—EAHLNB D THY, /') £o—
IR LSk, BRET 0 77 LB B RIBHROH

ENCHILD.

74 VEBEROC— 2 DIFFIRAERIE, Z rouxit D
REBEERURORDEMA AL DT, BEED
BIRVR T LET BT EMPHRS.

(B S MR OV T LEMED 3, WO Rk
M55 AHENH O, EE A KIC DWW T dhaploid,
diploid EOHAERET B UEHH D, EHEHIEZ D
MEHCIZ 5 EEZ 505,

E:3 5
74 VBt Saccharomyces cerevisiae OC— 2
& iiftEEERZygosaccharomyces rouxii & DHERETE
Bichic, TNOEBREORMEERRE L IEBRKROE
ZERS, ROEREZB.
1. ZEREEEKE . BEHFRAK, S. cerevisiae
DK—13D (H) (@ ho his3 trpl leu2 ) iTv
4 VEROC— 2 OB #EKOC 2 — MCC 4
(a/a HO/HO wild) Z# 0 R LR L X #
(spore to cellES) &8, Bo NI HERED STk
Dfip s, 0C2 —MCC4 ERI%HDFHEES (CO,
800mg g cell 6h) EL¥EHES) (SHEH e R,
1577Klett units at 660nm) Z#FHO=Z\HREBERK
B2—-1-3A (@ ho his3 trpl leu2 ) %#E{R
SEELt. 72, Z. rouxii Tix, M— 1 (ATCC
26390, a Arg™ ) EM- 7 (ATCC26395 «
Lys™) O SRR MR EE B (SKG AR L TRAHEE)
L, TOHESFEFDS (SKERLEICEK) %=
Zymolyase60,000THUE L TPy FAEI L, D
H»OM— T EEZEDOMIEH (MIC : 21% (w./v) ]
g EREESRIE, YR11-4 A (a Arg™ Lys™
BN L7,
2. MPIRAERBEEM : OC2 —MCC4 %277
7 7 v (C.I. 46000) fL¥ (10mg. 1, 30°C,
3 H#ERE) L, S5E (XRFE0.7%) THL
NI RIBIRE36HRD > O EAEEICRD — 26k % 5E 4R
Lic. 1338, CORIBHDOFFREETYEPDREHIT,
30°C, 38, 6EIDOEMEEREEZHRDELLTHE
BLE»-T.
iz, WELZWEMKESEL TRV KRAFABZEE
BEE, R EME AL, BT ERE
AU TEWARFEERE, YCICERO—SH2EYshz
HEEB RS LET.
X k
1) i, A, Hew o IWBSRFHHRE, 17, 1
(1982).
2) 1, Bkt FISSEE HABRE LF AR




28 L < IR - B 24

HESE, P.259

3) (L5, Epeht: MINSOFEREBERLR (- ERAHE.

4) R FAERX, KRK%E (1974).

5 ) Nagai, S., Kane, N., Ochi, S.,
Kawai, K., Yamazaki, T. : Antonie
van Leeuwenhoek. J. Microbiol. Serol.,
42, 493 (1976).

6) RREARFEFMEZCEHE ; EREBE(E (&
%), P.214, SAEE (1960).

T) e ; T - BFFR, 13, 7 (1958).

8) van der Walt, J. P.: The yeast, ataxo-
nomic study, (ed. Lodder, J.), P.92,
North-Holland Publ. Co., Amsterdam
(1970) .

9) KIE : WAEMESRE (WA RESBRER
P.327 ¥4t (1975).

10) $8K, k& (R  EABETHAMSBAM, e
(1979).

11) Ki§ : BREO®E (MESH), P70, #Hkid
(1981).

12) Snow. R.: Yeast genetics (ed. Spencer, J.

),

F. T. et al.),pp. 439-459, Springer-verlag,
New York (1983).

13) ZEH, &, RE, Ki§ : BBA59ERE B Rz
HEHaWHE.

14) Spencer, J. F. T., Land, P., Spencer,
D. M. : Advances in protoplast reserch

(ed. Ferenczy, L., Farkas, G. L.).
P. 145, Pargamon Press (1979).

15) Ouchi, K., Akiyama, H. : J. Ferment.
Technol. 54, 615 (1976).

16) Spencer, J. F. T., Spencer, D. M. :
Curr. Genet., 4, 177 (1982).

17) Ouchi, K., Nishiya, T., Akiyama, H. :
J. Ferment. Technol., 61, 631 (1983).

18) Russel, 1., Stewart, G. G. : J. Inst.
Brew., 85, 95 (1979).

19) Sherman, F., Fink, G. R., Hicks, J.
B. : Methods in yeast genetics, P. 31,
Cold Spring Harbor Laboratory, New
York (1981).

20) JkIF: BOHE, K, BE%, 12, 506 (1967).
21) Johansson, M., Sjostrom, J. E. : Appl.
Microbiol. Biotechnol., 20, 105 (1984).

) (1984 « 9 = 14%fH




	20210416133539
	20210416133603
	20210416133641
	20210416133719
	20210416133740
	20210416133802
	20210416133840
	20210416133902
	20210416133922
	20210416134003
	20210416134024
	20210416134101
	20210416134122
	20210416134157
	20210416134235
	20210416134316
	20210416134357
	20210416134417
	20210416134437
	20210416134457
	20210416134517
	20210416134538
	20210416134559
	20210416134619
	20210416134640
	20210416134707
	20210416134727
	20210416134746
	20210416134808
	20210416134828



