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m E %ﬁ]ﬁﬂﬂ?%ﬁ&ﬁﬁ&.b&ﬁiﬁﬁﬂ&ﬂﬁﬁﬁﬁ HU-TY-1 58 T 454k HZ R 7], 3 HS#iTE K&
MERNHME, I HZ-21 HZ-84 BB ITHENLY M 254 DNA K BRI, B R ffi Bk S EMMH ZE

EHRURESHEERK LK N ERAZARCFEEFSSNE DNA KR O PFETR SHEANEREREX,

xR MmERS, 2454, RAPD, X¥XN
hESEE  (939.403 WWERIREE A

F 477 % X MR BE B ( Saccharomyces cerevisiae var.
ellipsoideus )T #4 B Bk HU-TY-1 DL R H B R # 4k LK
BB 41 DNA #5457 BESLY 1% £ 5% DNA(RAPD)
WS, R T MRS DNA Z i LHFEF —&
L &4 DNA H B, #EMX 5 B B 3R 4 al BB 5 i 44
HRAEY, Bl T HU-TY-1 # LK # R F
EBR , 0 RAPD B 708 LR — T R HEdrid, Fr LA
DEE S ERERERES S, UERE
5AMEEHERN B, &L% LU R EBE HU-
TY-1 %A, B I AENL S S P A IEEH# HZ &
L, EMNEMNFTTEBEE FRME . ZREER
i1 E LL B RAPD R943#7 o

1 #EEF%
1.1 8

1.1.1 HWR A YRR S. cerevisiaze var.
ellipsoideus T 5| BRI SAUREE® . RE 1o

1 ZREHE
Table 1 Experimental strain

Strain Gene type Source or reference
LK a/a dipleid [1]
HU-TY-1 ala diploid Selected from LK strain(?+!
Y30 Haploid, MATa hisl Provided by professor LI YY

Y162 Haploid, MATa leul #rpl wra3-52 Provided by professor 11 YY

1.1.2 A : 84 B§, Lyticase, RNaseA 5 Tag B§ %

iR E 8 :2001-01-11, ¥ [E] B #} :2001-05-29,
E&WE HITH ARPFELIR(395177),
» ARfEE.

3RS 1000-3061 (2001 }05-0557-04

BB LE4 T AP THAS. PCR Marker &£ L1
pBR322 [l 6 FARYIBI KRBT WEHERAE
W LRAF ., 10mer BEHLG YW A M L1 5K 4= Y £
ALy ,SANGON 25 R B F= & o

1.2 A&

1.2.1 PEEKEIKRE . E & YEPD S REY £
ALK A E B HU-TY- RSB E T sscER
KB InR, R RS, W —E R B R ER T
B3CER 22X, A3 FHREFE LR . BEERFA
B (19 BIE AL e o] ,

HU-TY-1 BB E B S RIS ED & 4d # )5,

HREFAREFEY L 25CHEEL A, REEE,
FRO.85% M KB FHE 1~ 2 K, MARLIKE
29%MEREBCHEF 4T RE, FERTFER. #
ARTFEEFAREMMEES , RASSCTHRERE
HEERFAN, RAEEERBRFRITER, BB
ANERE IR H b R T B L R AR R R B k.
Hit DNA S B ARERNE U A RBERELE
KAH 0 5 WA A A5, OF A AR HE AR KB BR Y30,
Y162 SHZR . EXREY,
1.2.2 AEKHMAMEABRMANNE BHEMERT
YEPD il EHE 2 K . BEABKEREL,E4E
FTHREGESR,E 650mm ERFZHTME oD H,4
FlaEKMEL., UHAREMERE A YEPD Bk H#
BOAFTE BCHKAOCKHETRILESR 2h, B
12h # CO, £\, it B REBEHERY .,

Tel: 86-571-88805551 ; Fax : B6-571-87961267 ; E-mail : zhuxufen @ mail hz.zj. cn

© PEMZERHEMARMATIKSHET htto:

ournals. im. ac

cn



558 & 2| T

17 4%

AMUE=CO, KER/EHEDPHEEE
0.49) x 100%
1.2.3 RAPD 3 #7: B BB &% #TE%
) DNA #2520, FIfF RAPD R hi 8984k, F RIS
B iR 1LJG B RAPD B ,i#17 RAPD 447,

2 £ R

2.1 HEARERBSEE

MRS HU-TY-1 BN EFRUAME 58C
KEgpa BA R E, HE 1 FREF SRR
HAEREE ). S8R, A L nE g% m,

120 ¢

Survival rate/%

1] 4 8 12 16
t/min

Bl 1 EFEHE S8C 4L BER R e 5 A AR 1S
Fig.1 Survival rate of strain at 58°C

BERARKOFFEEZEN TR, D 16min 51, 7 §E 2 JL
FETE, FrUE SRS RERS HU-TY-1 3%
VIR AL, 2 S8C 15min AL S HTE R,
HBER2HHMTAFEERR L, 915 RBEGK
147 k. MAHBFERMG A Y30.Y162 X 3B IK
BHRAGSEERSTXRENE S, WENEE WE
KURZEEANWANARESEN(E2) ., ¥

1 2
2 EEMEE
Fig.2 Cell morphology of . cerevisiae
1. Haploid; 2. Mating of haploid and Y30; 3. Diploid

EH DNA S8 MR/ BMEEE. BET HZ
A5 6 bR R RN BBk (% 3).
2.2 EKHESEMMENTE

X+ HZ &5 SRR W R 4 B 7E 37 CH 40C &
HF, . #TERMEYME (B 3.8 4) , 51 B
BYARAEEERE ITCHNEKER L 40CEH,
RUEEBHERAFEREET AR IER. Ht
HZ 2l BHERITARBE TERKBREAFK,
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Fig.3 Growth curve of haploid at 37C

®2 BRSPSk _RAaRR
Table 2 Comparison of haploid and diploid of S. cerevisiae
Strain Cell morphology Colony Liquid culture Sporulated medium Budding
Haploid Spheroid amnall . different shape Cell gather No sporulation Any buds one cell
Diploid Edlipsoid large ,same shape Cell disperse Sporulation One bud one cell
X3 REHU-TY-1 s
Table 3 Haploid strains from HU-TY-1
Strain Mating type DNA content(10~* up/cell) Multipliody Celt diameter or size/pm Cell volume/pm’
HU-TY-1 ala 6.5+0.3 2n 7.22% 6.48 176.78
HZ-21 a 3.4120.1 n 5.7 9.92 -
HZ-81 a 3.3:0.2 n 5.13 70.65
HZ-84 a 3.4£0.2 n 5.7 96.92
HZ-85 a 3.410.2 n 5.32 78.80
HZ-87 a 3.40.1 n 5.51 78.80
HZ-98 a 3.320.1 n 5.13 70.65
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Growth rate/OD

B4 HEEKEOCTHMERILE
Fig.4 Growth curve of haploid at 40°C

M HZ-84 WEREE 3T CTHE L O0CTEKREW . #E
W HZ-84 FEHRFT AT HZ-21 HHRESRE.

A Co, %k H|k, % AEk HZ-21 . HZ-84 BBk
BB &k =8 LK HU-TY-1 FE33C R 40CHHTF
PHERMARNEATHNE ASERTXISREMRG
HER _AHEE BCH, EfINAEABEIRAEE K
EH(BER), BEOCEFROEHET, ZHEw
#E Lk HU-TY-1 MABEAHBR T IK LEFHA
BT R
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Fig.5 Fermentation curve of various strains at 40T
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2.3 RAPD &#i

FIR/PMEH &SRR LK, HU-TY-1 M R B fEK
HZ-21 #1 HZ-84 BB EL 41 DNA 16 ik . & A
AR ERE ST MR A5 9 REMmE
5 485 30 #,#4T RAPD 7. BREBET 64
SIMARY MR KRS DB RBEE R
R, FEANEEEO0.1~4.0kb 28,3 A
k15.k19.59 521,524,527 \s42 5 7 5| 7 4 R #k
F% B EHEFISHE), KF -FHRELE
W# LK 5 HU-TY-1.HZ-21 \HZ-84 Z W fFER LR
Bl ef P8 RESEDNAFE ;B —
MRENFEEE LK 5 HU-TY-1 @ XX R, M HU-
TY-1 5 HZ-21 . HZ-84 BIRZRWS|I WA 4 #,5
H7RE5MEDNA HE(F4),

E4 sMEAESSUSIDHTHES
Table 4 Amplified difference of the polymorphic
primers in four strains

Bands Strains
Primer
Size Amount LK HU HZ-21 HZ-84

KI5 1.6~1.5 1 + - — —
59 ~1.0 1 + — — —
521 1.0~1.5 1 + — — —
527 0.2 1 + — — —
542 0.7 1 + — — —
59 ~0.7 3 — + + +
K19 ~1.5 1 + + —_ +
S21 ~0.7 2 + + - +
524 1.5 2 + + + —
542 ~1.5 2 + + + —
+ Indicate there is polymorphic DNA fragment;

- Indicate there is not polymorphic DNA fragment

3 W #®

MRAMPARES KAEATHEEFLERBR

K19 S42 521 §27

B 6 &MbkEHESA DNA ¥ RAPD 447
Fig.6 RAPD analysis of genomic DNA of various strains
1.1K strain; 2. HU-TY-1 strain; 3.HZ-21 strain; 4. HZ-84; M. Marker
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HU-TY-1 @, 3 E01#4T 17 # 8 & (Heat shock
protein, HSP) H 3k B 35 #0 RAPD 943 #7, A B0 P4 b £k
PR/ HSP72 K HSP84 5 B ¥ i W # ik B 4R 54
I, A RAPD AL E R T IRBH BEKSHAE
P HU-TY-l BREAZAEEELR", I THE
HPS5muAXnEEsHR B, RINTEMHIERM
EBE S RAREE HU-TY-1 £ RIEHE 3T
137, P AT B A 4 B TE R B R R, R A i
HompElmaF, AR RS TREERHE HZ &7
147 Bk, X o AT R B Bk SER S S R Y30
(e B).YIO2(a B)H#TRE, REEZH o BRE
B a BUAGTIR Bk, XAl RER B T A3 S 5 5 B
SRPREERRESE,ERIESHEEK  BHMER,
WAl R WA REBOE R AN E R
TFTABEMBEHEF HMEH « ARG ERESL,

BEH 2 Bk (HZ-21 . HZ84) BRFIE M Bk, 5 —f%
i Bk HU-TY-1 SR E ¥ LK 3517 RAPD 4
. EREFRTXAFEABKEDNAKELEES
ER EUNHFAHHESL: —F _FEREEKIKS
WA B HU-TY-1 ZRIFEE R, A A Hu-
TY-1 5 A5 B 0 A5 K B B HZ-21.HZ-84 BBk
MBEFER, RN T IK#@HE2ERII . KR
EEAHREEN, HEHA DNA Z4AT R . G
BERA ,DNA L BASTA, HAXFEEE
HU-TY-1 ¥ DNA M@ RESEH,; 5 —-REMHRZ
fEARM BB LK 5 HU-TY-1 [0] K2 5, {0 3% 5 2
ShHESBESAEHRAEER AHERABR KRR
) DNA ZEFH # HU-TY-1 PR & A0, IS EHETF
EHEER., W—FHRHN DI, 0685 5B
HREMEXE. 9 k55199 HHEEHE DNA

MEFTRAZTEW EXRE-WFF. Bt
PRy 18 8 B B I B A D B, O 2% ol WA
Wk HU-TY-1 HEBMEE U, AT X BKE
HSCRERFFFIA R E LI R BB RENTR, M~
FHESHBEERHEXHEZEHRER.
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The RAPD Analysis of Haploid Strain of Thermotolearnt Yeast

ZHU Xu-Fen WU Xue-Chang LIN Liang ZENG Yun-Zhong"
( College of Life Science, Zhejiang University , Hangzhou 310012, China)

Abstract The haploid strains HZ line from the thermololeant strain HU-TY-1 of Saccharomyces cerevisiae have been obtained by
sporulation, and the analysis of growth and fermentation test was performed. The strains HZ-21 and HZ-84 were used as the ana-
lysis of random amplified polymerphic DNA { RAPD) . The result showed that there were some polymorphic DNA fragments of
genomic DNA among haploid, the diploid parent strain HU-TY-1 and the original strain LK, some of them may be correlation

with thermetolerant property .
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