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BEE G SEEENHMERERKRS

REMETHERE
FHhE KLk

(M RFEWR, HHD

FIRE TR L BB KR ARIEE Sacohatomyces cerevisige var, ellipsoidens
MIHUK-1 ¢his™, ik, BERMNEGAR S ArEREHE FHT> R SBHEERE Sac-
chatomyces diastaticus 7C (arg™, ) I RELFRER S, BERFICENREHEY
22,07 x1076-3,40 x 107 %, XESES FHEABTEFAEMMSE MMO | ES~5 %107k, B
RAFEENRT. BETIEREBSE. MEEE,. SAHA/N, DNASE, TR,
AMEELEFRENSEFEGHNEMNEEREN, B rETHEEE. AR B2 ER
RS TABEFRMA FHU-KDF-185 #) 4 o T T3, Z3EEMN3 i fated, gk i
e AR EE N RERN S EREHNE.
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xigi| FARAsES BREeT BREED BAEE BeTH

LHEREEERNEALRER A
&, AR “H” EEFER N EHE
RRE, #BAFELE, FAREEXRME
A E, 19774, Sipiczki 1 Ferenczy®
N ESER I 5 i T3 AT B B SR 4
REBESHE Y, E5,HAENETR
T—RABSHHA. HONEEYES
& HE—EBELRBTERERN
MeBRAE . ReEERMH Y, BHit,
B RERSAHREN RAFRAIRER
REHTHPER "7,
% TR R R Saccharomyces cere-
visige R T RMPEEN ER £ 5~
W, BERtREBREEEY, BEENA

B REAE BB, LAESHE

k, BiEnRtATREEN, Jein
BRE AR Y MAERE L&
HSaccharomyces diastaticus BREFHE
BEBEEGTA Y, HEIRLES
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B ¥ # 3%

HEHKGE B Be &) Saccharomyces cerevi-
siae var, ellipsoideus (—f2#) , £ &
A 5 WEMSi% ¥4 #120min, 30°C, kG
REARBRBRIER, 2°€5RKES
FRIREE, HmEficiar. K KRB
BERHE HUK-1 EERETR 5 #r R
¥EWR=H, DAREBLRTERRE
o

2. 5101-7C(arg—,a)Saccharomyces
diastaticus F Q7 Tamaki, H, FITWX,
BEESEBEESTA 1, (H#H70).,

(Z) BRE _

1. R&¥EHE (YEPD) ; 5%
RX (14, R B ig Rl A YEPDB i35
F,

2, BEAREFE (MM) ,
XHh(18),

3. “EEBERL. FRERBES
# (YEPDS) 3YEPD + 0,5MEF#;

BB R 3% 5F & (YEPDO)
YEPD + 0, 75M [ R iRg,

4, BEAEBERE. BERBER
X (MMS) (MM +0,5M Bl (LR
BEHEERE (MMO) J MM+0,75M
IEE: .

5., FHFE., FKRMcClary),
REK (Kleyn) . BREFERSFERX
WAC16); FRIK (Fowell) FIGTEHERE
ARl R M4IM17),

6., ME PR ML 5+ & (YEPGF)
(%) : ¥EE12, BEAKOS BERH
0,25, MgSO,+7H,0 0,025, CaCl,+2H,0
0.025, (NH,),SO, 0.2, KH,PO,0.2,

7. EMEBERE (YEPSE) «
4y YEPGF, HEPL3 %uligtEiein il
Bl12%®WEHE,

8., mFMICHBMELA L ¥ F
3 MMH:MM + L-2 {8 (35ml1/1) ¢' &

BsrE R
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MMA:MM +L-% 5 B (35ml/1) 18,
MMHA MM + L-2H &Es + L-§5 S8,

- ERRERELARARERENEARS
BrEHREraglg ERRRD ,
B &L pH ¥R 36,0, 0.8ke/
em® KB 15min, 4 A RARE B 4 B8
WAEAE R AR A58 (PEG+ CaCly)
HTFHMER, 0.45um MEERMBEX
H,

() REEHENFHERRE

1. BARERE % RERGHSE
Tk AR Y, EAEE. A
A B AR A0 20 HE A AT R R 0 (pHG, 0
BORB IR, HREHEKREXRI]/
ml; F0.1% B-#HE AL E30min,
PeRE iR e, IR R R iR
BB ER 2 0k (pH6, 0) FRHIR 2 BWHRE,
M& 0,7MKCl, 0,1%EDTA-Na,, i
HRFH (1) BigEskai (104 /mb)
#wUkfeRe, HHTHELRR

(2) FEstEsBEReE, B
S5ESHESE,

2, BERAEMSESE 4 HO04M
CaCl, B.0oBE HROCE A RAE IR, A
BaiE S %l PEG (MW3900—4800)
CaCl,, {HE & 4 ¥ ¥ & 5 J40% A
40mM, F30°CKKIRE 30min, KM
PR B 2 R R I A 0, 7S M\ L RaE e
B, %hEPEGRICaC], i, HYH
B34 Bl 7s TMMS., MMO, YEPDSHI
YEPDO %55 AnE L, K AN
ERRafEERESBRAT MMS [l
MMO #3e: I, 28°CHERHR, MUER
BEGFRICELIE ST RENRKRES
PR ERENEEREE,

7 52 B ) 45 TR 2R R PR B Y B8 3B RASE
40,7M KCl, FAREEFBAH & H
0.75M I BUEENE, A& F o9 HAEMA
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0.75MILIZLEREFD 0,5M BEMEDIFA LB R,

(H) MDONASREIME

1, DNA L, BU#mDNA $2
B ke g BASCRR 20, 210 micsdt, 4% 0
EHRAEYEPD AR LF28CHEHFL4R, &
B Tk ¥, BERTESLI00mgl
Bk, FAREAKBELME %, %f1EI—
4 CH&HTHO0,5M HCIO, %It =K &
B F70°CEHRO0,5M HCIO, L EXDNA =
®, BK15min, KRB H 5ml,

2, ZERKE, ERFEICRR22)3#
T

(A) BETRESHN-PHREE
TR

1, FREETEATREY: Bz
REEHRETTRRSRERE L, 28C
BF2—3R. HEWNBRERB N EY &
ARFFE, BUNRTFHRMmERE, WE
AT HRB S W — R,

2, EHREBRIGNE, SERE
Wik 1o,

S. LI B 4 5 7.
BT IR B9 H o IR 2F 25 8 Bk E MM,
MMH, MMA#M MMHA X3 3 3 &,
28°CHE7F, ERBM R RE,

R M ®

(=) B-REZBHMEMERRELE
A LENEN

P-ZIE AR REEON
Bist, AT aR4-B X e O 40 A B B R AR
fER 0, BERARANERE. BF
AN, HEERRERERT & 3 3 25
FV . RAIMEEE] 0,05M KB-FHE K
A K PR R B 5 IR IE W A KA
FANRAHN M ER, TERNE
FAeRERERD IIA—FRER B- #

$1 B-FEZHMNBERERELZERNTLENNS
Table 1 Effect of §-mercapioethanol on protoplast formation rates and regeneration
rates for yeast Saccharomyces cerevisiae

- R !
gAAA * © . #ep Concentration | :
Means of - (M) 0,01 0.1 1.0
treatment Kesults (%) |
|
» AR _ | i
xw | Formation rates 92,51+1,16 | 97,35+1,19 { 99,28 0,17 | 99,934 0,04
Exp. | B AR |
Regeneration rates 15,80+0,58 { 11,86+0,70 ‘ 3.35%0,24 0,54%0,14
%R B l
xe I Formation rates - 92,98+1,48 | 98,28+0,95 | 99.76%0,22 | 99.98%0,01
" Regeneration rates 15,56 %0,80 | 10,4520,94 | 2,47+0,54 0,4620,17

* 1, B-HEZEBLEIOmie, BRFGHL Y IRERBEEE
Pretreated with B-mercapioethanol tested concentration for 3omin at 307, and then incubated

for 60min in 2 % snail enzyme solution

I.0-Hixzm+ 2 - EEELH

Incubated for ¢omin in 2 % snail enzyme solution containing B-mercaptoethanol tested concen-

tration
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HLEE, ST RMREREREBNTE
R, HEREARNPETHT., ke
RANEL,

HRITL, EH&aEEERE
B, 0.01—1,0M B B-FiHE 2B TIEEH
W, RREEEESENAR, BEA
J5 P B RS R SR R B B v A 5 4R
5, T A SR i R A 0 AT P RS B
Ho. Ak, HHTRALEBTRAWEREE
MEER, RRERENERERS, T
BIARETREI, MHELERNR]
BT, XSk iip-HE B RS
EREMEEIF—ERRER, Hit,
BRTB-#i%E ZREMIREEENN, EFRES
DRAE [ Bk R IR T B - 2 B LT i I [
B, HAB-HEZEAMUERTESE

BEED, RTRSEN M ®EE
H, (RIEEERERTER TR E G
I EER, B-ziE: ZAY# T XARH FEA
FRENREERRE, WERREREHE
B R EE R B 2R, BRRI, SBESE A
W& B A TRE, B- R IEMNIRE
MBS TREREE 2w HE
o

(O ERENHAREMESTHRH

P ARG EFRHE 8 K & R
*, ABSHSFTPEGHICaC], 545
JBs SR A EMMSHI MMO ZE A i 2 3
FrEEL, 2°CHEF, ALREFEEER
RIS BN R PR R AE R R A
BEEFELME AT & 2 BRERAISTRY
Wi,

# 2 HUK-1 <(his™) 1 7C (arg) WA EANEREREIZS
Table 2 Interspecific protoplast fusion of Saccharomyces cerevisiae HUK-1 (his )

and S, diastaticus 7C (arg )

RS SEmegE | EFFEIAERIMaFR/m | B oA A o®
EHR* B3 /ml Amount of prototrophic fusants | Fusion frequency
MMS:Hm| MMO 3| mmusn ' g
Mears of Amount of i B R EH | Amount of - Fotal
protoplast parental fxmoutnt of .fAmou:Lt of i?ﬁgy on MMS MMO ! £usion
. i fusant on usant on & | irequency
preparation | proloplast MMS MMO MMO | o4
1,76 x 109 ' | " 1
] TR | \ !
‘E‘fjﬁ 1(?'94 1,80x10% [ 1,84%x10% | 3,64x10% 1 1,02x107% 7 1,05x%x1076 ! 2,07x10°6
Exp. 1 " !
0,82x109) I }
0d \ I
TS 2,06 X 10
<§‘;‘j§ ;01.12 3.68%10% | 3,32%107 | 7,00x10% | 1,79x10°% | 1.61x10°% | 3,40 % 1075
Exp. T | g.04x10%) !
. i

* 1. MEARAKLILAES, HEENE
Cell suspensions (107 cell/ml) of HUK-1 and 7C strains to be fused were mixed previously
in 1:1 ratio before the treatment of snail enzyme solution

I. WRERAVMERE, FRABEAS

Cells of two parental strains HUK-1 and 7C were treated by using snail enzyme solution
separately, and then protoplasts of two parenits were mixed to induce fusion
ExERFEmE Ry, HUK-1, 0; 7C, 3.66%x107¢
Reverse mutation irequency of parental nutriest makers, HUK-1, 0; 7C, 3.66%x10°3

MMMSHIMMO B ILR B SR 5 &y RSEHEREN Y WER SRR,

ﬁ:ﬁ‘tﬁ;{e%s ﬁ%%ﬁi*ﬁ@lo Z:ili’ MMS
R B EEE R MMO ik 2 —3
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R R T RS T R M
wREA, NGRS

LB, BeTERY, TURER

KEBBERTRRAMEEI S ERE
5,

% 2 MR EHE bR P HIEEER
RRBEFERHE, ERESHENSBIHR2.07
x10-°H13.40x 107°, FBMEXISHE
%, HIEPE AR R pRE AR S TR P Y
B4 RERRERBFE R, ERI10
T, BREBTR RS EEE, ARK
Ny REHE—EREREEME, e
KL FREGRS D, A—NREEE
kB R E, 7C Hk MR ETHUK-1H
o

AERFHEBHERERET, BH
BIFE B B 3 EMMS SR MMO _H 428
RI0K, BMEHERF BRI S TS
AR I R 2,

RNEME B & T EMMSEMMO
LHMBTILR, @EFusilbEnEE
WARMM IS, WHIEREERR, #
BHRR IS S, RgsdikErs
BABTRE. EhF2etkidTFEER
ABRPERELNEET. RB GRS
B, TEEXERETERME TR ER
EHMSE, SRIREREREE N

B, T EE 3 B2 R B EMMS R MMO
=3

Bk Raks A K, MRAE
KRNI S fYMMSRMMO-4R | A
=i, W YEPD, S4B S B &R
i, BEEESI. ki, ROFEEET
RS, @hkRy BRI
%, ERERBER—FRDHEREE,
RAETEXBHETFESHERA, REF
e ok B IR R FE B SR MET R 24
Bl bk BEF R B R B, ik,
BAesmnn, MES—HT B mplE
Fo o -
(S) MEFRHERE
B TASRNEEENEFEHTR
HEFRGRG, ITELBENRE R E R E
(STA) R BIMpREhE, BB
EE AN E . Bk, NEBaTHE
R T

1. R RE NN e, FRALRE
HW T FrdkaE & FRiTn R B, &
B 33,20% B S TRIAARERRE
AR, EERBRE—RE 4.5—
15%, BT 7C %*ﬂ&u

o, WEMEMENE. FACOHE
Mt R gRE B I R A T —
B TEREEREEMERNNE. &
B3z mEL.

BETE SRR E. W
A T TR R R B TR TR R REE,

TREBERRRGER

Table 3 Comparative test of ethanol production of the parent strains and the fusants
HU-KDF-185, HU-KDF-240 at 30C

L

W% CO, B | EHEE LT
. Lthanol production |Transformation ratio

Strains CO, production(g) (%) of glucose (%) | Reduce sugar (%)
HUK-1 2.25+0,14 3,20 52,18 0,84
7C 2,42%0,16 | 3.01 63,75 0,38
HU-KDF-135 2,51£0;10 ‘ 5,15 83,97 0,11
HU-KDF-240 2,4920,12 5.00 81,52 0,15
Erms 2,481 90,15 5,00 81,52 0.15

SRR 2 24
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10} WK KEER, # HU-KDF-185 W
o] S L S A A A TS TSR
. %,
S
14F
. 12} T
I8 h) a /_/"_"_" 3
: —
B 1 Fskmmger IU-KDF-1s5, HU- i{;
KDF240 % PesiR 13k & = [ ——|
Fig, 1 Compatison of fermentalion rafe of e
the parental sirains and the HU-

KDF-185, HU-KDF-240 at 30T
1, HUK-1 2, 7 3, HU-KDF-240
4, HU-KDF-135
RERGES &5 T M EEER LB
7r (B 2) , WHIMETRREE & PR3
“HREBEEGERL M 4T HU-KDF-
185 #1 HU-KDF-240, Hrh, HU-KDF-

Fig,

P 24 28 32 36 40 48
R [A(h)

Bz FHNEAFHEEELE

2 Comparison of vegetative multipliea-
tion rate of the parenial strains
and the fusants HU-KDF-185, HU
-KDF-240,

1, HU-KDF-185

3. 7C 4, HUK-1

2, HU-KDF-z240

ISR IS E MBI ER B,

DL 36 5k SR 4 D T 30 T B R A AR 3. Bha FRGASILRmE, &3

meEE 1C, UK Skigmmses NU-KDF-155, HU-KDF-240 HB
B ENE

Morphological observation of the parental sirains and the fusants HU-
KDF-135, HU-KDF-240

a, 7C b, HUK-1 ¢, HU-KDF-135
R G REHUK-1, 7C fulE 8RS F
HU-KDF-185 1 HU-KDF-2401 ¢35
BRBREAIT HRSHTB AR DNA SR Rk

4, #illa DNA SEMW . AFE 4 T
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% 4

MEERBERMAF HU-KDF-185, HU-KDF-240 #§ DNAZERIEE

Table 4 Comparison of DNA content per cell of the parental strains and their fusants

HU-KDF-185, HU-KDF-240

i S - DNA 38 (o ilmg/ER) a8 ]
Strains DNA content ¢10-*1mg/celly Sporulation
7C 2,67 * 0,51 -
HUK-t 4.28 + 0,48 -
HU-KDF-188 .73 £ 0,32 +
HU-KDF-24¢ 6.85 & 0,68 +

5, BATRESHTMER S
¥ BEFEEAKHU-KDF-185 71 HU-
KDF-240% "L MERRR, BEER
gy FH, EFRERE LRET HRA
RERFEBTERS, 2— 3 MRTFH
FREEZH, BiRgRABL 4R TH
TG, EFRONTES, REESS
BB SNAEEAEERE T ™ ek
71, REEETRE R BT RAER
g0, EattsEN RN RERR
=8, USRS T EnRteE
YR REBEREATAE R 2% . I, WA

Y, HTXFANBRERELNAEXR,
EmFHRAEE—CEENMEUE, B
¥, BUE B A R MR A e B B2
FHAEe, MEEMBRE I Wk
Mo

HAH BN ESEE T HU-KDF-
185 TR AT 4 T8 T F 444, BEEBHEBIA
BT ER , FoAE T A9 S S R 52,840,
EdRFEBsMMBTTEN ERER
B, XEBFSNEEAEETREYE
WRAKS .

TRERTRERERNAFH AR R

RS pETIRUAIPFMRRVMT
Table 5 Phenoiype snalysis of meiotic products of fhe nuiritionsl complementnry

fusent HU-KDF-188

Ra
2B :
\ HERRED MR R | RR® | B2 om | &
~. Phenotype
AHERNER HRART
Soluble starch R ¢his™) J{arg"y | ¢his- arg~3 | Profolronh | Others Total
fermentation \
E B 10 ! 4 2 9 0 24
Fermentation 10,75% 1 4.30% | 2,15% 9,68% 25.81%
a .
FE® i 34 | 5 foy 25 8 88
" Non-fermentation | 36,569 5.38% L 4.30% 26.88% 74,19%
{
& i { 44 9 } 5 34 0 93
Totel | oy | ossesx | o 36.56%
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HRABEE FARERE T BT, —
BoEd, RMERERGSEREA, B
SR WLH 2% PR B BB 5 AR BRI
RETR, K5 MRS BRBdERMA, £
HE RN RBLE, HATEBOIRE
PR BB, HINES B 25.81%
74,19%, B ILESE1 3, X TamakifH
LEXAZHEESMERT S LB
RS BEER—F Y, B, RS
BTHRESTHE—% Rk, ERE
PRICHE ik BB BN, BBk
BREFICEAFREY, XFHEBFHNCHE
MR EEHE, BERETHERGRT
RETHBEMEY, BHERNFERSBH
HU-KDFP-185 55 R— 128 % K iy
TR RN A (Synkaryon) B &
M. 3X&5Tsuboi'?" #£ Saccharomyces

cerevisiaeF BL A M — {Zfh(a/aFa/a)

MR EENRARER &R B R, &5
REAN=ZEABSTFREE R T A H
Ho. BAZREIREG FFrREEIRY
B-MHEEAERT, R EMERITRE S
HAEER, MUER—AB&FHHEEA 3
— 8 METFHER, FHEH, £HRE
HERT AR RREMCR AR R
B, ERFHERBIEHTRIFRER
FRP R A S5 (LB I AR IR S R AR DAL
¥. TH, WHU-KDF-185 &R ML
BEREE, BEHELE, KAEARSEDER
i Fpk, FEELIWE A AR KRR
BRI E R S RKRE, RAERER
BT R MR RS RS
BIRTFE s TMERE WA TV B
B RITREF R IR
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INTERSPECIFIC PROTOPLAST FUSION BETWEEN

SACCHAROMYCES CEREVISIAE AND SACCHA-

ROMYCES DIASTATICUS, AND IDENTIFICATION
OF THEIR FUSION PRODUCTS

Li Taosheng Chen Shiyi
(Depariment of Biology. Hangzhou University, Hangzhou)

This paper presents the results of interspecific protoplast fusion between
Saccharomyces cerevisiae var, ellipsoideus HUK-1 (Chis™, diploid of non-spo-
reforming on five sporulating media tested) and Saccharomyces diastaticus

(arg~, a) in the presence of 40% polyethene glycol (PEG,MW 3900-—4800)
and 40mM CaCl,, The fusion frequency resulted from complementation of the
parental nutrient markers is about 2,07 x 10-°—3,40x10"°, The fusants ob-
tained were transfered continuously for 10 generations once every twe days
on selective media MMS or MMO in order to force two parental nuclear
fusion in the fusants,

' Comparative studies of cell size, cell morphology, DNA content per cell,
vegetative multiplication rate,fermentation ability and sporulating ability etc,
between the fusants and the parental strains show quite different, 44 four-
sporé asci from the prototrophic fusant HU-KDF-185 were dissected with a
micromanipulator and each spore allowed to grow into colony, but only 93
single-spore clones were obtained, Phenotype of these single-spore clones all
show segregation or recombination in soluble starch fermentation and genetic
markers,

The above experimental results sufficiently demonstrate that interspecific
hybrids between yeast species with different ploidy in Saccharomyces can be
obtained through protolast fusion,

Key words

Protoplast fusion; fusant; Saccharomyces cerevisige; Saccharomyces digs-
taticus; fuston product
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