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RERGLBEHRRES EHHHR
¥EY £0F REA KAR i

MAATEHHEERRFR Al 310028)

& B SAEESTARES ARERSNTERTOFSELBSERRBERET STA X
EEFREA L, MBERE HU-TY-1A RE{LEEs5101-7C, 5206-18, 5301-14D 1 %,i8
BREFRSBEER, HBT 11 SBEESRIN 20,40 50 J 80 TS EK, BEE
MESHN. TERGBEE 200v/cm, HFE 1MH; QBkSHIEEL okv/om, REF 40Msec, Bk
K24, (A1 10see, BWENFE. ERALAIR ERRAAAT, BEGRYURAEER
EEATRERRB—ENE, AEBRSASNRARFRICKRBEANTTR, FRMaELY
A 5x107—1 x 107 BTARAKS 15D LR BERE.

XWE WLE . REME, R R SRS, MA k. B HE

HAWEa, S EER (Seccharomyces diastevicus) RIBEEAY, A=2IMEHER
fr3B STAL, STA2 B STA3 HE Lk (cxtracellular amyloglucosidase B
gluicoamylase) AR, BERMBXBRHILE, SHRMX=ZNTERRENEN
B (dosage effect) AFiEE—FRE, Bk LAY BAEANRT ZEEBRS
i (:F%u_l:) FER BT ME. ANEKATEGREERKLEAEHEA, B
MAT Z& (a/2) 3 STA RRRANRHERY, FERSBABENRAES MK, U
Eﬂ‘ﬁﬁ%ﬁgﬁﬁﬁ STA REEARIEAEMZRENOFERN

A LB ML B R A R K BLEERE  (Saccharomyces cerevisiae var, eH:pso
fdeus) R GEBRE-HAARSE. HELS —FHRRAF-FENHERG _FE
HU-TY-1""", BRE S0, 0008 UKE ZEKRGREZE HU-TY-1A, X3H
B — Yt 05k, S8 STA EER FRENSERMMAMST S ERETRIE
BE,LERE STA EEISA HU-TY-1A KT,

1 Ay B

L1 %
B BRI TR 1, ¥ MATa, KA HU-TY-1A R AR GRLREEDR
Fo
12 B
12 SEHPETEEFE (YEPD): Z2RIEILI,

* HTEERANPESRERERNFEZ LR,
AT THEHEREE, ETR.
HICTF 19944 1 A28 BWE,
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122 HENaiis (YEPS): SRIUR(12).
123 SHWHEREESSE% (YPDS):# YEPD ZREE, %M 1.2mol/L 1iBIM%,
124 SEHREBEaEEE (YPSS): 7 YEPS Al b, &M 1.2mol/L 158,
125 AWHWEAKRE (D) SRR,
126 SEBEAREFE (58): SRIMIL2),
127 SWERWBESHARNEL (SDS): ZE SD #EM L, Hin 1L.2mol/L \IHEL
128 SEWHBEARSREL (555): £ SS H# L, KM 1.2mol/L (1iIEL,
BETEEERRENRER AEGNERER, EEYOEXRRE L & I
R RERR G Hrf L-Smase (Hi)! L'h@iEs (Ag) &1 L-THER
(Met) BRI 815% 20pg/ml, L-F54M (Len) (U7RIMEY 30ug /ml,
DL RIMA 2GRS BRI A E s, ATHA&NERMER. FiFHkt
gi{ggﬁﬂgﬁﬁxﬁ (0.06mPa, 113°C, 30min),
13 WEBHHE
14 7 R (131 K [15] RYMBCH. B2, WEHENEKELERE
YEPD th, 30CHEZiES; 15—20h, B (4000r/min, 10min, TRDKREEK, BRR
S ah-EER SNk (CPB pH 6.0) B2k, REUEST 10° MIBREER, MY
0.01—0.05mol /L A-ZRE . BE 50mmol /L EDTA -Na, iy CPB BWCAKEBILER
30min, Fifr 1.2mol/L LBYESM CPB MILBE, N 2%iR4FEE, 30°CKisHLLIE 60—

%1 FRER
Table 1 The straine used in this worsk
[ - B & HART(EHAR %* B
Strain Used as Relevant phenotype(genotype) Source

8. cerevisiae .
HU-TY-1A Parent Sta— ‘ This lab.

S. diasraticus
5101-7C Parent Stat(STAL) Arg-(argd) H, Tamaki (Japan)
5206-1B Parent S1at(STAZ) Arg-(arg4) H. Tamaki {Japan)
530i-14D Parent S$ta*(STA3) Leu (leul)
Met~(metl) H. Tamaki (Japan)
His=Chisi) .
CCF-54 Fusant and parent Sca* Arg- This lsb.
BBF-2 Fusant and parenmt Sta* Arg- This lab.
DDF-18 Fusant and parent Sta* Leu- Mer~ His This lab.
4CF-121 Fusant and parent Sta* Arg- ‘This lab,
4BF-11 Fusant and pareof  Stat Arg” This lab.
4DF-8 Fusant and parent Sta* This lab.
4CDF -4 Fusant Seat This lab.
4BDF-53 Fusant Stat This lab.
8CPF-21 Fusant Sta* Arg~ This lab.
S. diastoticus ¥ S, cerevisiae
SCHF-32 Fuzsm Scat This lab.
SBHF-22 Fusant Sta* This lab,
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90min, BI.UCAEEUERIK, F 1.2mol/L (WEIRIR B FE Sy 2k, BIFT lml L2mol/L i)
FRE(#& 0.1mmol /L AL M P& Mo
14 RERBBERERAE

R Halfmann % ABTHGE T @INBE. %ﬁé@ﬁﬁﬁﬁﬁﬁﬁﬁﬂ#&
FAREET AR MR, Mo EAHALREAH, METEELE 1, LBHE

| |

® ® mE ey
® e 3 E 3 =
3 F l” tr; ag

» &
) L

| | !

|

Bt £EfRENEREENE
a: HHEX, b WEHRKX
Fig. 1 Fusion chambers with polyeletrode and dielectrode

a: Polyelectrode; b: Dielectrode.

% #0.35mm REERHRE, %i&lﬁliﬁﬂjo smm, BBRERRELY 20 mm, BEHEXN

i | KD-504A RIEEEH (EPiRERFE R D,
3 B 1 B RS R P AL AR R A R W 6
Lk, Ba/EARANE 0.1 mol /L #HEk
| BERRAEAMERSFIZERR 4 NLE,
| EREEAEN Y. SN B 70% 2
BEENEE, ENABRHEXE. TRNEA
BP-88 11 %% phfedn i h R A (UM K%
ERAEMBERATDER), NBERESHE
. ST, REARBERERDLEET
A _ T e WEUR A RN (10°cell/ml)30pl (R
P2 RERERARAK RERORE) oo 001y Taa fad (26 FfE

Fig. 2 Diclectrophoresis of protoplast

(show the pearlchain) gL, MAeKRMHEAERESE 1R
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SEERE).EHEENBRET, EHEREIERHEE 10v, HY4THREALHE
B #2 2007 fem, Hid IMHz) 4 2min J§, EfcRE T REBREFHRETTFRRY
FIRHEABIR (B 2), MEERGARERERREUEhLIB AR, BREES
B ERCER 45y, LT RRERE RN Sevom, AR 40pscc, KM 24, Bk
HHIRE 10sec) REFEFREBS, BHE 1—2min J§, XAAK, B LBE 0mia )
L ARBRESEEHBEAER, £ 1.2n0l/L IBNMBEHELURE, REHMNBBR
FREPR, ETREKRTEER.
L5 MankH
MH R BRI, 4 3 ARG T BARARANRERERAL. THERFE, 48

ARFEMNEERGEHE RS FERRARRE, EHBAREESNSSTIR
FAEARBIKBEAREOMARANRBANERD L, IRBIPHILRREREZORE
¥, MXEmAaBhRY BN A ENEETES 2 ANNREK. B3 ANEE 2 AW
i LT, DR RE BT,

BB SR RABAE, RUT YPDS & YPSS iR ,% 30°CH 3 72h LE,
RERHATKTFREEENAEE BESEHT YEPD &&; MABRRtEEkRMs
T, 3T SDS Bl SS8 FiF, WRHAKMAENE PR E K(ERRBIINDNNE
ERBOTEMNT SS SE; RAMSSREEBEREE AR, WA T SSS FiE, i
BEREFER(EFAB G M REE FRRENT 5SS fH, L LEMNEHSE, &
30°CHIE, R 18—24h B RIBAME. 2 15 R LERE, ATFEE 52,

% TR AT H, a0

Ue=-—2
C— &

GRb: U ARERERSR;
D iR B RRR SR EEG
¢ HRERKSEE YPDS FRyEEEG
BMEEEKRRE YEPD @B
16 MARHmENE
FERBEDMEH, TERERERNE KSR, Feulgen Zu@ts BEfzR
MR ER B, LIS A B SR YEPD, 30°CiR¥ 1S 60h, BOMBEHK, £HEK
ZARL, & Ogur SJHOHEU" BEE DNA, BRREA, ASEEEENERS
B, HE DNA SR miaa R, A K DNA Brmia g i, it Eas
FrAIB R,

2 SRR

21 MERSEME

RERGERBERZEEHERT, BXRAFRBHEK (dielectrophoresis ) WK
MEANREEM, RREBEEEAKMERT, EREEREERANRRER S
AHERHE Creversible breakdown), M FHARAHLEAY, X XTWRARE
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W, REFREEMERRERSZ FERNBE L, BTR—1T1+ 2888 FE.

YE Zimmermann FFIRGLE0IAA R ER ETR TR o LIEE, EAXEL&HR
ERERASET , MmO R, FAERERBHEL Y 3.0—4.8v (a = 2.19—
3.52pm, E = 9kv/cm, a = 0°), WFZREEARER, TR 0 RN K & HUREFHRE
HLZBEWET MBI ETTE RS, FRTREAKABE#EG: H&T ILE
HENTRIHATHERSGF, MERERERE,BEE TH; SREANITERKS
ARERRANEADR, L2TETREBANEE",

A FL RS R A AR BIERE N, T MR, HREama
MEREREER T, REMERN G WMLFRSHLEHE . FEREEXENR
BT, AT#L 2RI —ERENRG, FUEREAERY, UAEHRSTESR
1P B R S e SO BT . 7R M 4 4 A I E K R R P 9 B R [

B RABBAKEEN 10%ell/ml, BREALGFREERENA, ?i&ﬁﬁ?lﬁiﬁ
RAEZERIFHT, BREETUROTREE MR R, 8t R a0 i = 4
SEERRERKZRE (pearl chain) f 45k K 7] B B BE RO TE HGE R 1 o
22 MeEBHE®

Wr3EakiReg 11 HEKEJ&{E@EE@%AH (& 20

%2 FERFEMASARTHAMAIRBHER

" Table 2 The groups of pro-tuplas't electrofusion and the fusants obtained

| gl BoAa BoA = B A& F | 55
Group Fusion Fusion rate Fusant obtained Nuclear ploidy

5101-7C % 5101-7C TR107Y CCF-54 20

1 5206-1B% 5206-1B 4% 10— BBF -2 In

5301-14D X 5501-14D  1x10~° DDF-18 Zn

CCF-54X CCF-54 5% 10~ 4CF-121 4n

BBF-2XBBF-2 12 10=} 4BF-11 4n

2 DDF -18% DDF-18 5%10- 4DF -8 4n

CCF-54% DDF-13 7% 10~ 4CDF -4 4n

BBF-2X DDF-18 9% 104 4BDF-3 4n

4CF-121 X 4CF-121 8x10* 8CF-21 8n

4BF-11%4BF-11 ik (None) %% (None) —

3 4DF-8x 4DF-8 %15 (None) F3% (Nome) —

_ 4CF-121XHU-TY-1A 9x10™* SCHF-32 Sn

4BF-11XHU-TY-1A  6%10~ SBHF-22 5n

HT YRS BA—RRDET, TEIOBRERISTURAMA, SEESEERE (0
BEBRIAEE) EOMARRMOIS RE. XEL ENRKkEBRE, Bh&4S
HNARARERNEERSTEREHBHENTEYE, XA XRARSEMATBORE—K
EFkBE, EEFFARSE-BHRTHERDAEEFREINE. SRLREN
R¥H LREREFEERNER, BRANBSH IR NEERT L, X hEAEE
BIUSON, Fatils REEEELHAREANEYE, MEERBARMEEREES
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b, MEREFIXFFEFRNAER (B 3). MREREN, YR SkaB SRR
(2n,4n) B, BEXFHAEEFEARSHMUETH, RART B S EHEE, B85
RSl ARAE . BRESE . mi DNA%
Bl K EEEREBERNESESES,
H A RO RS & A ?Z&mé’{ﬂéﬁkﬁﬁﬁfﬁlﬁ
BE (8n) B, AKX —EERR(B
4CF-121 X 4CF-1214b) R Haatk,
KERSERERGEEERA T ES AN
RANRRE, X—FEERERKRETEN |
W25 i LA AR

B &%k CCF-54, BBF-2, DDF-18, 4CF- %
121 4BF-11 § 8CF-21 S wgfg Ty B3 EARGBRARMERNOEREEZ
MERRIOBIERZ, & CCP-5e, Bopg.  Fie3 Seec mmcolons o e
K DDF-18 di—% i B4Rt & CCF-54x ‘
DDF-18 J. BBF-2 X DDF-18, e[ f LB ERICRE AT, HEBEAEE,
AT B R SR GRME[B15E 284 SR 4y B 24 CCF-54, BBF-2 /\F 107°, DDF-18 /T
1075, /N Frl &%, 4CF-121 X HU-TY-1A F14BF-11 X HU-TY-1A REBE, NF]
M SSS fEAR AT MEFIEFRE EMEEREZEFE LR ERE MM
AR, BMABSRERERSTR HNHRERARERER, HNENHSWUES
FERETAMNMAEBIER ER, Mk 4CF-121 J; 4BF-11 Ay SR kIGM A 284 M & /N T
107%, HU-TY- IA Sta” ]"'j Sta* FUZEBHELNT 107, 8N TR SME,

HKﬂ%ﬁklﬁiﬂAﬁiB’JEHﬂ B EAR I B G BRI i, EHR R R S B
MR G VEFERNE Kt e e S F ke 5l

NERENRERERESRASEE, XEFNYMARS N ZTEERK, 6T
INBTERIOIR G, IS BEEE KA N, L HINEARKBERERKOERAEHG
MR R —RRRANAST, AT RE TRAER, R IE ke
e, W2 B8 5 VR R e D 2 3R Bl S AR R R O TRBH | e i A AR R 5%, b4
TR AENRERAGT.

prEIRERY 11 AR EENR ST .S 15 R EERER, gXRiEise,
ALRENNEARES EREAERSELE-SHEES D
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STUDY OF USING PROTOPLAST ELECTROFUSION
TECHNIQUE TO CONSTRUCT YEAST
POLYPLOIDS

Zeng Yunzhong Zuo Xiaoming Wu Xuechang
Zhang Dongni Chen Shiyi
(Department of Biological Science and Technology, Homgzhou Umiversity, Hangzhon 310012)

Abstract In order to investigate the possibility of introducing STA genes into
Saccharomyces cerevitime and to study the expression effects of STA genes in diffe-
rent 8. diastaticus polyploids, $. cerevisige strain HU-TY-1A and §. diassaticus
strains 5101-7C, 5206-1B, 5301-14D have been used as primary strains to construct
yeast polyploids by mecans of protoplast electrofusion. After dielectrophoresis(200v/cm,
1MHz), the fusions were induced by tow high voltage puolses (9kv/cm, 40pusec
duration, square wave) applied ar an interval of 10sec, In the fusions of meno-
parent, the colonymorphic of regenerated cells was applied as primary selecting indi-
cator of fusants, This has proven effective. In other fusions, genetic markers we-
re reliably used as sclecting indicators. Therefore, 11 yeast polyploids have been
obtained which nuclear ploidies are 2n, 4n, 5n and 8n respectively. The fusion ra-
te obrained is abour 5 X 107°—1 X 167%. All fusants were genetic stable afrer gro.
wing on certain slant up ta 15 generations,

Key words Seccchaeromyces diassaticus, S. cercvisiae, Protoplast, Electrofusion, Fu-
sant, Polyploid
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