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B4 RAEHEBES FEERNENTR
ENH EzZ¥ REE KAR AnT

(M AREEi WH 310012)

WO MEERERBASERESN L KNEEEEBER BTT AV EREBESN
AR GRER, ERASERT, MEKNARESEE DNA S RIIFFHEZEFEHES
YER W, WA HAETRO TR, MR stal sta2 H sta3 EHME P E HEESE, 8
BEREAHFENFEEN ., K stal.sta2 B ESHM A, & YEPS IS H, GA S W T #KE
BARFES, ERL - EMH_WEKSEE. AAE RN, £5# 5301-14D & HU-TY-1A
FAEEW GA T RANEX.

X@iA B, wRE, AR, LAY

23705 E WS L BE R ( Saccharomyces diastaticus YEL{EK 5101-7C,5206-1B.5301-14D
BEREBERE(S. cerevisiae ) AR HU-TY-1A B &, W B A AR L B & 5 R, BLI Mg
T MAT 243 sta BE G ERAMADY, 8RS R FEA S8 ZEk S EHMARE
K UESEEESMEESOMRRREHED . T RERAHK A CEL -RAIEE
SN, FRET FRSBSHREIN LE, UEEAMEZEE T R H B sta
HRFBR X sta ZERFHSHFREREY, FIERESFER KBRS AR sta 2
AR ARERESH JERE.

1 #BE5FE
1.1 BEEAEIER
1.1.1 Bk FPAEBPITHE 1,890 MATa, 4 HU-TY-1A A EEFI e A0 L 38R
YE R R,
1.1.2 K, SWEHTLIEFE(YEPD) . S EHERIEH R (SD) B R M[3]
B S RN RE(YEPS) . S RNAFEREGCS) SR M4IEH: Sirna 8
TR (YEPS, )7 YEPS i EHEB S BERT 3%, BIEHRICE SR HRIE
BFAERNSAER, EELYHERERE PRI AR EE S,
LA LSRR 2% ML RE RN Y BRIEF 2, A TH &R UM R, FEEF
B8 E# N K #(0.06MPa, 113, 30min),
1.2 &
1.2.1 NELYRE-EEEEAERHM(POD-GOD): BB T A /LR (250 w/mg, RZ
HEERHFEEWHNE.

AFos BEEAMITSE5RL L.
EXF 19954 8 A 8 HEH,

© HERFERBEDHARFATIKSGwELS http://journals. im. ac. cn



134 LN R R RS B B AR A B AR B R 59

23)0.6mg, W & ¥ € 4L 88 (SIGMA, Essentially free of amylase, maltase, invertase gnd
glyeogenase} 100u, 4_—%&?%"&.‘% 10mg, — 3% 501, A 0. lmol/L Wﬁﬁ-ﬁgﬁ
BEMHE S (pHG.6)TH R, HERF 200ml, EHMTRE O~-SCTEARE, BB RE AN
FEEH, ,

1.2.2 #0.1% L-KI # 95% Z. 8. BB (],)40mg, BLHF (K1) 60mg, 11 95% Z. B
100m] 7 W (TR PRI o

1 A%
Table 1 The strains used in this work

Strain Used as Relevant phenotype{ genotype) Source

5. cercuisiae

HU-TYP-1A parent Sta” This lab.

5. diastaticus

$101-7C Parent Sta® (stal)Arg ™ (argd) H. Tamaki(Japan)
5206-1B Parent Sta* (sta2) Arg” (argd) H. Tamaki(Japan)
$361-14D Parent Sta* (sta3)Lew” (leul)

Met ™ (metl}His™ (hisl) H. Tamaki(Japan}
CCF-54 Fusant and parent Sta* Arg” This lab.
BBF-2 Fusant and parent Sea® Arg” This lab.
DDF-18 Fusant and parent Sta® leu” Met™ His~ This lab.
4CP;-121 Fusant and parent Sta’ Arg” This lab.
4BF-11 Fusant and parent Sta* Arg~ This lab.
4DF-8 Fusant and parent Sta’ “This lab.
4CDF-4 Fusant Stat This lab.
4BDF-53 Fusant Sa® This lab.
8CF-21 Fusant Sta’ Arg” This lab.

S, Jiastaticus X S. cerewistiae
S5CHF-32 Fusant Sta* This lab.
SBHF-22 Fusan! Sia” This iab.

1.3 EmENERSSH

1.3.1 HMEEHRERERRE. S50 Ek%E YEPD R, 30T L5 JF 24h, 3%
#TF YEPD, 150r/min IR ¥E 5 15h, BUSFHW 1 ¥, AARMEORaR e, B
WRMBARE K SEN, TR ARER.

1.3.2 fRR#i6n . fRMBEBRERT YEPD, RIS 1Sh, M OWEEE, XEAKT
B BB )S E Feulgen Bufs!?), B0 H R4 BI ERIEEE,

1.3.3 BERFUHRERERNE. FHERSEYSHE, BT YEPD ¥, EHFE
EREEE, YR 200 T REE, 2 AHAIET EMN N S/ FEEEFE BRERIC
EERFERREEFE L, DURE I RICRINFER, R 200 M EHEERE
KEZe—H, TUNRAIBERRELFREE,

© PEMFRMEMHRTEATIKSHIET htto://journals. im. ac. cn



&0 £ % I # % #H 13 %

1.3.4 DNA SBME. FMEHEFHT YEPD, IR %153 60h, LW EEHE, IHHE
HEE, RE. EEEET 60CTREEE, #% Ogur SN T RN DNA, H_XKEE
8, 5 Rl §l F DNA M AIIRE R,

1.3.5 HSPIER B AL B8 (Extracellular glucoamylase, GA)#E A @ E: KA Kim 1)
RS BT, L POD-GOD & & 6.7, B 7 76 Y6 B b 10 1 o & YEPS IR F GA KR
MBI, RIEEEE GHERER M GAE N, GA—MEARI(WHRE
X3 .pHS.0, B S5C A, B 48K BIEM B 1pmol HI%HE.

1.3.6 (ENUKMRE AWML & Lauce ZAUC W s LI il , HATAFHBAER
AR YEPD, IR I3 24b, RHEWSIE Y KBS R YEPD T4, B F TR AR AN
%, TR FEREK, SHT YEPS, IR, 30C #3% 720, BUE B HBAORE, %L BE 10h
BL, BB, B SR K R SR A /M

1.3.7 EEBMENE. BB EUIRTRRT.

1.3.8 ABNE. RESHSMHFEM MR, WHkE YEPD PH9HEFRETE Y
24h, 7€ YEPS $4y3%Frat 8] 24 26h.

2 HR5E®

2.1 E¥EBRBS# DNA SEFAREGR
EHEESMBERE, REAREE, DNA B RA1RERNE SR TE 2.
x2: FEHENERERFNDONASE

Table 1 Celt volame and DNA content of strains

Cell size Nuclear plody

Strain SxL Cell volume S.p.* DNA content R.D.F.P*°

/ pm? prd® {n) (210 pg/cell) (X £ SD) {n}
HU-TY-1A 4.55%4.68 50.73 1 3.34£0.187 " 1.0
5101-7C 4.31x4.55 44.26 1 3.10£0.167 1.0
5206-1B 5.05%x5.91 78.92 1 3.22+0.167 7 1.0
5301-14 5.29%x5.78 84.69 1 339:0.18°° 1.0
CCF-54 5.42%5.78 88.90 2 5.79+0.13 1.9
BBF-2 6.28x6.52 134.62 2 6.05+0.13 1.9
DDF-18 6.52%6.89 153.36 2 6.32+0.12 1.9
4CF-121 6.65%7.63 176.67 4 10.83+£0.17 3.5
4BF-11 6.77x7T.63 183.11 4 11.04+0.18 3.4
3DF-8 6.52X7.87 175.17 4 170 20.43 3.5
4CDF-4 7.14%x8.12 216.75 4 11.4120.15 3.5
4BDF-53 7.38x8.12 _231.56 4 11.35+0.23 3.4
8CF-21 8.25x8.62 307.19 8 15.82+0.45 5.1
5CHF-32 7.88x8.12 264.00 5 12.82+0.31 4.1
5BHF-22 T.ISXE. 00 251.59 5 12.89+0.29 4.0

* §X L:Short axis % Long axis

S.P. : Ploidy of Strains

R.D.F.P:Rate of DNA contents between {usants and parents(F/P)
% * As basal contents for calculating R.D.F.P.

MF 2 BFFIRIRTIUE &, B4 P43 DNA R B RS R & BB & 1E R Rk
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YA, GUAEEBANBPREOGHMEE DNA XA T EHRAS, 35 DNA HIRLK.
APRMLCHFME Y, THARBR, HREDNAGTEZ ML, SREHROBEE
¥ 2ndn B Sn BT, BB SEHN6.1% ~12.9% # DNA K K. LS kB E
¥£3% 8n B, BT — KBS BTS20 DNA Hidkik 27.0%.

MG E SRR, E RSN G, AREEANER, HERRALER
HER, SERPEEZ AL, o EFUE MM AEN 16.11% (SCHF-32), &
BB KIS 42.89% (4DF-8), FEKEIHEKHMER.

2.2 HHER

R R, B — P S FF B @ & B (CCF-54, BBF-2, DDF-18, 4CF-121, 4BF-11,
4DF-8,8CF-21), Bk 4DF-8 F, SR BEFE KM E FEX, KH B HREHICKER
. 70 Fr 2k 3] 4 B8 & ¥k (ACDF-4, 4BDF-53, SCHF-32, 5SBHF-22) Wi fh T & FF &L g 1Y
EHTRAERFRA. WS IDF8 EXRIBFHEAREAY, MRS REAY
BB RAH R,

2.3 GAEHh5E sta ZRMETFTREB L

SHBRGAEHMEERLE3
sE 8T I stal, sta2 K sta3
23 BEKRGATHA sta EEW FEXY GAEH, EEELAE
Table 3 GA activity and genotypes of sta genes i,EEé_ N%ﬁﬁpﬁ?ﬁl Eigbﬂﬁﬁig?ﬁﬁﬁ
Strain " u:;_}:ua;r:;“y 10 ool sta genotype™ B, sa BEARSHMEHFHK
5101-7C 2.8 2.8 stal 4CDF-4 K& 41_3DF'53’ GA 5 W BE
CCF.54 36 o 5 X sl NS, Bl T R 5301-14D,
4CF.121 4.2 4.9 4 stal ﬁﬁﬁ%_‘%ﬁ*ﬁfﬁﬁkwﬁ
8CF-21 10.8 9.9 8 % stal o BiLEHA ” B £ 4§F'
5206-1B 5.5 4.8 sta? 121, 4BF-11 %!E@@Eiﬁ&iuﬁl
BBF-2 10.0 8.7 2 % w2 HU-TY-1A £ [ B & %
BFA1 133 0.9 X st SCHF-32 % 5BHF-22, GA 8 %
5301-14D 0.2 0.1 a3 %E-ﬁﬁj]%ﬁﬁ{tﬁﬁ%ﬁmttﬂﬁ
DDF-18 0.5 0.3 2 X stad LR . .
iors o o e RSB BRI R RS
4CDF-4 0.4 0.2 2 X stal/2 X s1a3 ﬁ?ﬁ?ﬁﬂﬁ’ﬁé&] GA mﬁrﬁ}ﬁ&
4BDF-53 0.7 0.3 2 X sta2/2 % stad BRSO EXEE D,
Pretorius %}, Laluce 1 Mat-
S5CHF-32 0.2 0.4 4 X atal/sta
toont'®} | Sakai U, Errarr #
5BHF-22 0.3 0.5 4 X stal /sta (151 . (161
Stewart!'™ X Vanoni EVEC M A
HU-TY-1A 0.0 0.0 sta

FAEE SR T sta EEM
B3RV ( Dosage effect)) 9 FE7E, 1B
FERNMBBEEHCQOBERASENRBEERREEE va £/, FUMAFEERIEBR
SFERAT, EHAMEELE I s ZERAEAB SRS %, o P M), Bi{E

¥ Here the genotype was not tested by DNA hybridization.
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ERETEPH DNA MR KBER, HEE K EEQOHM, 2051 sta EEXENDRTR

Bl B 9 B

TRERERY DDF-18 5 sta £#H
FAH M B WM AY CCF-54 & BBF-2 @&
B, HERB GAHBAH— S REHR
Atk Sakai BIPEXMHH stal M sta3 i
MAKMTIR P, WM e — Y
A0 i A 1 B (SRIE T GA iR R
5sad MEH, A XFBER, TTEHRA
M, 7EX S B SCHF-32 & SBFH-22
B4 P, AR BAE HU-TY-1A PofiE
MEEEEAHRM sta RIXMHET, HiE
HHERSHMFEE salo(INH1)M
HXNBH. AW, BEMYIE, HE s d
HEFEMBHAR, AT SHRERS
Bt sta & P B # Bk DNA 34 i 6 Y o fiE

B SBEGERKHEEUHLE

.
Fig.1 Direct r.voml.)arison of starch-lysis halo 2.4 7£ YEPD B YEPS B KA
for the strains . N N
1.4BF-11, 2. BBF-2, 3.5206-1B, 4. 8CF-21, E YEPD }&{*j’n %EP’ ﬁﬂ:g&ﬂ R
5.4CF-121,6.CCF-54,7.5101-7C EZEEBESk EEMNRZEENES, &

F A — B 3 6% 48 B 4 < B B (ODgspmm )} 2
EHZW XD, & YEPS #1539, 5101-7C, CCF-54, 4CF-121, 8CF-21, 5206-1B,
BBF-2,4BF-11 E P EHM AR, B E A ERFA B AR, 3L ZXAEKK
#:(FE 2). 5301-14D, DDF-18, 4DF-8, 4CDF-53, SCHF-32, SBHF-22 -L @ #R 7E YEPS ¢
HERAMETE, XL - WAEKHSE. HU-TY- 1A TE YEPS P RERK, KA 8 WK GAR
HMEER, WA KR FEKTE YEPS PHARKRAES GA 2 HEYIHX.

ERHELDRMELERERE 3. &R EXBEE YEPS b GA W BB E B, H YEPD
5 YEPS FMEMRNAEERATF L ABEFENNER (1 <19.05), RRE RN W EE
BREBHERFORA, T YEPS  GA F B S E B, ERAEFREFHEYWRE
HEGEEDENLER (1> 10.0)), 37730508 5 vk X8 3 % 58 ) FH B T X e 953 6 ) AT D48 %4
BE,

G LR, A REEN 1 kSRS FT —RNEBFIEMILE ST, X
HENGEABEEET sal sta2 K sta3 HREQE, HPEREHOFHBEEIE IS RE
EREFAEBRAHB AR PN FEANANSEBEKERT BT, ik
5301-14D & HU-TY-1A FH[EE HHX GA SFURAHHEE, £S5 EWF I LIEDHS
R,
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Fig. 2 Growth curves of the strains in YEPS(show the secondary growih) The legends are rhe same as in Fig. I

Strain

M3 @A YEPD K YEPS (b 4 it
Fig.3 Biomass of the strains in YEPD and YEPS
M In YEPD[] In YEPS

0.5—
04
0.3
E
0.2
01
0
(4% L ] @ 6 e S o o - o I, |
SEif i&:i TRE O OETELc
[=] ' 3 o b= o=t
5 ¢ 8§ % g = g2 8 ¢ 8§ 3 ECE
=2
T

© PEMFRHMEMARMATIKSHIET http://journals. im. a



64 £ #H I ® £ # 13 %

2 & X ®

[1]Yamashita I, Takano ¥, Fukui 5. Bacteriol, 1985, 164(2): 769~ 773.

[2]1% =9, E88, REE% | HAESHEIE, 1995,35(4):264 270,

[3]Pretorius I S, Modena D, Vanoni M ez al . Mal Cell Biol, 1986, 6(9): 3034~ 3041.

[4]Okimoto Y, Yoshimoto H, Shima H ez af . Agric Biol Chem, 1989, 53(10) : 2797 ~2800.

[5]Guthrie C, Fink G R. Guide to Yeast Genetics and Molecular Biology, Methods in Enzymology, vol. 194, San Diego: Aca-
demic Press, Inc., 1991,15.

[6)3kiEsS, SN, £ 48 . AR FHRANEAR, b5 . B F LML, 1981, pp. 219220, 372.

(7R TS . NEBETR, BN, L5 A8 H HB, 1991, pp.64~65,257.

[8]0gur M, Minckler, Lindegren C E et af. Arch Biochem Biophys, 1952, 40177184

[9]Kim K, Park C S, Mattoon § R. Appl Environ Microbiol, 1984, 54(4):966~971.

[107Laluce C, Mattoon ] R. Appl Environ Microbiol, 1984, 48(1):17~25.

[11)EEPF, BRt1a . 1550, 1985,12(3):175~182.

(12K &%, 0 £, 008 . #MEWER, 1985,25(2):124~148.

[13]Sakai T, Koo K, Saitoh K e al. Agric Biol Chem, 1986, 50(2) :297 ~ 306.

[14]1Spencer ] F T, Spencer D M, Bizeau C et al. Curr Genet, 1985,9:623 —625.

[15]Erratt J A, Stewart G G. Dev Ind Micro, 1981, 22:577~ 588.

[16]Vanoni M, Lotti M. Alberghina L. Biochim Biophys Acta, 1989, 1008 ; 168~ 176.

[17]Polaina J, Wiggs M Y.Curr Genet, 1978, 164205 ~209.

Physiological Characteristics Studies of Yeast Polyploids
Obtained from Protoplast Electrofusion

Zuo Xiaoming Zeng Yunzhong Wu Xuechang Zhang Dongni  Zhu Xiaoping
( College of Life Science, Hangzhou University, Hangrhou 310012)

Abstract Eleven yeast polyploids obtained by protoplast electrofusion technique were identi-
fied and analyzed physiologically and biochemically. The results indicated that the cell vol-
umes and DNA contents of the fusants did not increase linearly with the nuclear ploidies.
They had their own special rules in changing. When stal, sta2 and sta3 genes were respec-
tively homozygous in 8. diastaticus fusants, the expression of these genes showed distinct
dosage effects. The fusants being homozygous in stal or sta? displayed secondary growing in
the culture of YEPS. Their GA secretion could be induced obviously by starch. The results al-
so suggested that there might be some negative regulating {actors in the parental strains
5301-14D and HU-TY-1A respectively to control the GA secretion.

Key words Yeast, electrofusion, polyploid, physiological characteristics
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