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TER FHE

BaEN F ¥

(ZHEREHWMAS, BOD

BRiABEH (Saccharomyces cerevisiae) 306 EF| R BB A R, HE
B8 (Candida sp)Cs RENMNEHBRERETFABS —HEESCEKR IR AE
B, BINNAREREBEGECRST THEHRE DRSO, SdTEHEMNTG)HETH
BB FRFEL B 396 (arg ) MCs (Tys™), HEI-SHEH 0,01 x10-5, WRUMRSFH
itk 6 AT EE. HOMBEREEHENNL 3, DNASBTHIEHM 1.6 42, B3
FHE A KBRS ERTR—, BIEEEORNLIRE . BF.. Fidh, Ei4
PRATLAMEER S B R TE AR NPT R, LEAE T7E28%C, 40T BT RHB AT K 25396, Con
HHRKE306(arg)Co Tys IYMBA FFiy Fou Fap. FulgERKEE. HHARHAEMZE
RE, BFE—BRITOCEHAFETEOTAENM.3Y, 2B N50.7e/L BEMRSH

Flao

XM MRS ERREEL FARERS St BET

B 19774EFerenczy S EAN AR &
BARBTESLE, XTRSENFNM
aRfAEReHADRE, 19784EProvos:
FNMHERB T HAFRLE MR (Candida
tropicalis) RN H EARE & (Saceharo-
mycopsis flbuligera) W )B [AEE-SF . 1984
) BRI B & (Saccharomyces
cerevisige) N, —#i7™ Z Rk

ME KSR ENE K I, BEBIHAM

12, TLFE40CHE =T,

AICH A BRI BRI B £ (S, cere-
visiae)396RIRETE 45°C Ak REF I T B
T (Candida sp,)C, KR ) AR RS
#ATT 9T,

B 5 r

(—) W&

EfH SR g MR (Saccha-
romyces cerevisiae):’{ga%f';’@%‘}i?kﬁ]—
BENHEEERARET i BLBT
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(Candida sp,)Cy ARMMAEZHEBIE
TE 4y B BI0Y —BRAETE45°C AR BET, 3
REEMESE CENRREE, RERE
BFRERNEZL FHE # £ NTC BT 5
FERE R E S 296(arg) 1 C,
(Iys™),

(2 EHnE

FEeREFE (YPD)(%): BEH(E

BEERT)0.5, BAK, WEWE2, HiE

mEpE2; BB ELIEFE(YPD) BIYPD
N7 R AR (YNB) SR Wi-
cherhem X733t )y @& THREE 5% &
(YNBS)HI YNB IR $H17%.

mAERERETE FEEE (58
BRI 17Bx°, il 0.2,
BER0.1%, PH4,5,

(=) itH

0, 2mol /L3 R% 42 rit %% (PB) , pH5, 8;
FiHZEM (NTG)-PB # L FHANTG % E

DA F1e804E T H24 0 K H,
FRHANA LR LS REIRE,
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1mg/ml, fHFE2500g/mly HH EHE
(NY) B W RIAR 150ue/ml,
_HEPRERANY, BTRRESC,
(Ls") WHAEH L Tris 100mmol/L,

DTT( R % igRT)5mmoel /L, EDTA5
mmol/L; FFRREBETE 396 (arg™) BTRAL
B RATris 100mmol, FiiZBL 0.5%;

B B2 B Rt AL B A M B AR (R e A
B0.5% (1 %) 0, 7mmol /L HE® KT
WM B (PB) Y, EEMWESHE G6
HE R IR, BRI A5y R
B (PEG MW 6000)-10mmoal/L 2 {5
1 o

() ik

RAXROMGIMITE B i3 NTG
FEEEEEE, XRHXHE (6) pys:
FINY 3% 2 BB 7% Bk B BU B %, % 5 I Fin-
cham & WM THBEEREB R
MEEs BEAREKNHES, BEMBEH
FHEBEIREIM9); DNA BfiiEs
EICRRI0IME:, F2emEE R TFEN
AL00mUK Z B fmloml BB, & HETN
A1,6% 8 2B 1 ml, 30°C{RiE14h,
B R B SR EUDNA, HC, F D%
BB AN, SEENBRNSEHRI
MiJ7, 2R & BERINE RS N
AR LR, NIRYAF 28 #ED
HE A3, 5- R S K i BR AL,

(H) $BNHX

1, RER@) a=(M-M,)/(Ny~
Ny, s{th M. BRI, —BHo,
M; ﬁféﬂgﬁﬂf%{’ Nﬂ: Eﬁﬁf@?ﬁﬂﬂ@#{s
N B,

2, FERGERENEESR: F4E
FHBRE (%) = (A-B)/AX100%s &
4 BT f B & R (%) = (C-B)/(A-B) x
100%s As WRA-REALERIBH M (YPD
IL)s B i B9 40 5E 5ok L B 4 3 A5
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B B(YPDEIL); C: 83 4B RE
T B g B 0 0 B 9 3 B2 R A R 4
Fo B 25 S (YPDEMD, ,

3. FAREREHEFED:
pf= YNB I ILE 5 B A0 BB P

YPDSE A 41 1 i) 3 3% 3

4, miEEHV);

V(um®)=4/3xea/2:(0/2)?, Rt}
ay ‘K’ﬁﬁ(uﬁl); b. ﬁm(um)o

5., AR HRE):

E(%)= HREBER _ o000

CECREIRR
6, ZETHR®Y):
_ ZEER

# R 5w

(=) BHSRYFEHENHES
FR250ug/mINTG ¥ 1h, 150pg/ml
NY JREFEH A S Bk B 2 B # 396
(arg™) . MIEBBFBIUEHC(Ls™) ME
REEHEREHC,deu) (E1),
396(arg ) FC, (1 sT)RE R EH 5
Tk, MClev)WHEEREERN 1074,
MRS EMEE396(arg ) fC, (1 s™)#
SEBEEHRHEL, M Celeu) R
YPDE G #FE PR ERE R HEE
ERBREAT, AEHTRE,
(D) RERGHIHEABS
BHRRERE R IEER 14h, BL
W E A, 30°C AL 20minfs k4T BLE2
HF0.5%F11.0% KR G-BExf 396(arg™)
PR BE S 4 B 78.04% RITT.T7% (AR
TR EO, E2RALK, U & MNP
F0.5% 8R4-B8, 396(arg ) IR H BF Y
4,05 x 10%cells/ml, A% 4k & Bk & K
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] NEXSKSENETONERRGRETECNE
Table 1 Mutation and selection of auxotrophic mutants by NTG

NTG

W O#% #4 B % - BRGED
Number of cells BER EEE
Strains (eells/ml)y Deathk rate Mutation rate Auxotroph
%> (a)
398 0.8% 107 99,995 7% 10-6 ' arg-
Cs 5.92x 107 99,997 3x10-6 lys=, leu~

92,86%, FAEEN4.83%. T Colys™)
ARk RE S 2,0 x 10%cells/ml, JE4: 5
WHRRE N 84,57%, BAEENT,T5%.
Co(ys )y 4mhank BE4y 396(arg~) M —

12

—e

(Z) MATHEMERE
BIALPkH 6 #RE & FRIT R WE

EFBEREBTF, £ YNB FENEK,
BN R4k, TEMETHERNWYNBE
M ESZ&RERSS, RGHDEENE
B BATSERFERNEERRNEY
RAEHILNE 2 . DNA & BRIEGR
%3,

AFE 2 ik 3 UL EHBETHIER

R 2 FEWHSESHELDERELSTE :
Table 2 Morphological character, physiologicai and biochemical character of different strains

- F. 3
% ® Original parents
Character

HiEHRE
Immediat parents

a7
Fusants

396 Cs

96(Arg~) Cuflys™ 1 2 7 12 13 14

B % Y P Y
Morphology

B - + -
pellicle
| + - -
Sporification
WEER(m3) 90 . . 68 95
Volume of cell

P P YP P Y ¥ Y
- + - - - - -

85 128 145 20 163 a7 130

R
Assimilation tests
Glucose

Galactose

Maltose

Sucrose

Raffinose

Xylose

Ethanol

Nitrate +

1+ + + +
I R L

AT T T R Y

+

L+ gt L+
+ + + 11 11+
o+ og b1+
+ F + |+ + F +
o+ + L+
+ o+ + + 4+ o+

+

+ 49 1 1+ + F

Y. B8 Yeast-likey Py B2AMSH Pseudomyceliat form

WAL E, K. B7T4AKN DNA &8
MR EERIERTEAD —, FpRl xR
CER LR, HARE R TR F %13
1%, DNAZGRPHH EHAL, 6%,

MEETRERNRELSRGE4OR
F.MF, Sh, Hffid %F,, F,, F,fF,,
AT LAHEBR SR AR A T R
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(M) MEFHRAENZN=R

1, ARERESET RHIRET
R k. Mk Tk, ERERTEBS
FIE YPD Witk 5 i 35575 28°C.
42°Cf145C, 72h WMAEKEAEIHE1)EH
BREBA BRI S R
THe, TEIIGRGNORESTFRRESA
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Table 3 DNA content of the parents and the fusants
O3 mayk DNA BETHSEGDNAYR > Ll
ug) Ratio of DNA content
Strains Number of cells . -
(cells/ml) R S1qmk {fusant/parent)
Total Per cell
396(arTg™) Ce(lys™
3g8{arg-) 0,77 10°% 11,17 1,45x 10~¢
Cyys> 5,48 % 109 50,18 1,08 x 104
Fy 2.48 %109 51,09 2,08% 108 1,42 1.91
Fs 1.98x 10" 36,43 1.84x10-% 1.26 1,70
Fiz 3.13x 107 78,26 z,50x 10-8 1,72 2.4
Eis 4,30 % 109 87,94 1,58 10~¢ 1.09 1,46
%4 METRESENHEE
Table 4 Test of heterckaryon of fusants
M & T % %
Colony total of fusanis (colony/plate)
E # % -
Media 1 2 7 12 13 14
YFD 100 100 100 100 BO 80
YNB 100 85+ g% 180 100 80 72 + 4%
YNB +arg 100 94 100 100 80 k(-
YNB+lys 100 80 + 5% 100 100 B0 72 + 5%
YNB +arg +Iys 100 100 100 100 78 + 2% 78

* FEEMBSlow growth

E5 RGERBRATENSNNLE

Table 5 Comparison between the parents and the fusants on the fermentation parameter

W % B B X P E Y

Strain Temperature(T) (g/L) (g/L> (%) (%)
28 11,5 20.6 75,0 29,3

Cs 40 134 30,5 80,2 28,2
45 7.7 24,8 70.3 26,1

28 9.5 591 95,2 46,0

396 40 7.8 38 4 86.4 32,8
45 1.0 4.0 15,0 19.8

28 10,0 20,7 60,4 23,7

Cilys™) 40 8.1 29.8 70,5 31,3
45 7.5 7.5 24 .6 22,6

28 6.9 21.2 65,0 24,2

396 (arg-) 4D 4.5 26.8 704 28.2
45 0.4 0.0 6.4 0.0

28 10,8 2.4 455 36.5

F, 40 2.9 21.4 400 44.6
46 3.2 2.7 12,1 16,8

2B 8.5 24,4 55,2 32.8

F, 40 8.0 23,5 52.8 13,0
45 7.3 13,9 20.4 50 6%

28 8.0 17.3 36,0 35,6

Fia 40 8.7 32.3 65,1 36.8
45 2.8 4,9 25,0 17.8

28 9.5 40,2 86,4 34,7

Fia 40 8.5 59,7 94,3 46,9
45 6.5 14,6 38,7 28.0

Xg/L)s ¥ & Biomass; Pig/L); Zm” % FEthano! * W FiR L Error of cstimation
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A A - ' & 2%

% B, (BHRIALEEL & BHREE,
2, AR EE & £ T LT FER1 L%
EREE. SEREHRL28°C, 40°CH
ASCHFR&HT, AAREEELR N
W& Fh SR (FES YR, ERfIAREK
396(arg”) 7 NIRRT, ZEERTHM

0.6}

-396{arg”)

EFREF AL EHE RH 396 1%, &£
ST th Ce(l 57) MIARHINRE
Fy RAAF BB RNEFERNEE
FoaFEAE, 7A40CRI4CTF s, 2B
B3 E T B E H:396,

0.6 396

0.4

0.2F

0.8F Csilys)

0.6

c4r

Biomass(ODgsonm?

0.2

B
¢ Ce
06F
0.4 F

0.2+

0.8

0.6

04}

0 T

48 72

Time(h)

Bl FHMBsTFrotRRBRETFERNERfS
Fig.1 Growth curves of the parents and the fusant Fi, under different tempetature

® T

O 42C
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STUDY ON PROTOPLAST FUSION BETWEEN A THER-
MOTOLERANT YEAST AND SACCHAROMYCES
CEREVISIAE

Fang Aiqi Li Shaolan Chen You ei Li Ping
(Yunnan Institute of Microbiclogy, Kunming)

Protoplast fusion between Saccharomyces cerevisige 396 and thermotolerant
yeast Candida sp, C, has been studied, 396 is a molasses distillers’ yeast, C,
was isolated from the hot spring in Yunnan and it grows optimistically at 45C

We obtained the auxotrophic mutants of 396(arg™) and C,(lys™) by mutation
with nitrogsoguanidine (NTG), The frequency of fusion is 0,91 per 105 protoplast,
Six fusants were studied, The average volume of cells 1,2 times the size of their
parents, The ratio of average DNA content of fusanis tc iheir parents is 1,6,
Other charateristics i,e, colenial, cell morphology and physiology, special carbon
sourc:s assimilation of fusants appcarcd different, The possibility of hcterokaryon
Iormation was excluded cxecpt for F, and F,,,

The growth curves, efficienc of sugar utilizationy and ethanol yield for origi-
nal parents 396 and C,, and Immediate parents 396(arg~) and C,(lys™), fusants
F,, F,, F,, and F,; have becn compared at 28°C, 40°C, and 45°C, The fusant
F,, with cfficiency of utilization 94,8% and the final ¢thanol concentration
59.7g/L at 40°C has been selected,
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