44 5 Vol.44  No.5

2004 10 Acta Microbiologica Sinica October 2004
1 2 2
! 362011 2 116024
3
1.0 0.5 2.0 g/L 30C
20% VIV 9h 57% 0 3
3
Q93 A 0001-6209 2004 05-0636-05
40% ~ 50%
1~4

1
1.1

! — SPSC Schizos-
accharomyces pombe Saccharomyces cerevisiae

11
5-7
1.2
59 g/L 10
3.85 3 20 g/L.
30 3.85 3 g/L
200 5 3
ATP 1.3
6890A
160°C  230°C
“ 863 " 2002AA647060
1964- Tel 86-595-2693508 Fax 86-595-
7375826 E-mail chkhu0600 @ sina. com
2004-02-16 2004-06-01

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



5 637
90°C 2 DPH
1.4 Immol/L
3 pH 6.0
DPH 3pl/mL
3 30°C 200r/min
1.0 0.5 2.0¢/L 45min DPH
3 100mL r r = Iy -
150r/min Cly / Ty +2 Cly,
30%C 18 h 358 426nm Iy Iy
30C 20% V/V
G
Viability Viability % = C/ Ty /i
C, x100% C, C, 0 t
12 2
1.5 SPSC
0.1mol/LL EDTA 0. 1mol/L
MES pH6.0 Smmol/L 20 SPSC
1x10" ~2x 10’ /mlL,
30C 30min 5000g 1min 3 1.00.5
0.6mol/L 2.0g/L
3mg/mL. Novozyme pH 3
5.85 -
Smmol/L 1x10°~2x 54 3
107 /mL 30C 20 ~ 30min
750 ~ 800g 1.2mol/L
0.9% W/V NaCl 8 3 SPSC
4°C 29000g 20min
Schibeci " 3
Bradford " 0% ~
04
1.6
600mg 03
60mL : 2:1 g 0r
\7A% - =
Immol/L 3h 01}
0.88% W/V KCl
4C Y02 4 e 5 10
Ethanol/%
6mol/L, ! SESC
Albers  ® Fig.1 Effect of different pregrowth conditions on fusant SPSC growth ac-
tivity tolerant to ethanol
1.7 @ and  represent cells pregrown with or without three amino acids in-
16 ~ 18 cluding 1.0 ¢/L isoleucine 0.5 g/I. methionine and 2.0 ¢/L phenylala-
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3 Table 1 Protein amino acid composition of plasma membranes of fusant SPSC
cells grown in the presence + or absence of - three amino acids®
30C 20%
Content/ mg/g of membrane protein
VIV 3 Amino acid
- +
2 %h
Alanine 72.3 47.1
5T% 0 Arginine 55.0 46.2
3 Aspartic acid 50.1 30.3
SPSC Cysteine 6.4 5.6
Glutamic acid 121.2 93.0
Glycine 50.7 43.5
100 Histidine 26.9 16.5
%0 Isoleucine 51.6 104.1
Leucine 103.2 80.4
2 60 Lysine 97.3 73.7
£ Methionine 30.3 80.6
.=§ 40 Phenylalanine 56.1 143.4
Proline 57.5 36.6
20 Serine 48.6 42.4
Threonine 38.8 35.5
0 Tyrosine 4.0 46.2
Valine 72.7 66.0
2 SPSC  30°C 20% V/V * The three amino acids included 1.0 g/L isoleucine 0.5 g/L methionine and
2.0 g/L phenylalanine.
, . . . 2.4 3
Fig.2  Effect of different pregrowth conditions on viability of fusant SPSC
exposed t0 20% V/V  ethanol at 30°C
@ and < represent cells pregrown with or without three amino acids in- 3
cluding 1.0 g/L isoleucine 0.5 g/L methionine and 2.0 g/L phenylala- SPSC
nine before exposure to ethanol respectively.
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Fig.3 Effect of ethanol on fluorescence anisotropy r values of fusant
SPSC cells grown under different conditions
Solid and dashed lines represent cells grown with or without three amino
acids including 1.0 g/L isoleucine 0.5 g/L methionine and 2.0 g/L

phenylalanine  before exposure to ethanol respectively.
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Influence of Protein Amino Acid Composition of Plasma Membranes of A Self-flocculating Yeast
on Its Tolerance to Ethanol and The Mechanism

HU Chun-Keng”  BAI Feng-Wu’ AN Li-Jia’
! Department of Bioengineering Huagiao University ~Quanzhou 362011  China
2 Department of Bioscience and Biotechnology  Dalian University of Technology —Dalian 116024  China

Abstract The aim of this work was to examine any possible correlation between protein amino acid composition of plasma
membranes of a self-flocculating fusant of Schizosaccharomyces pombe and Saccharomyces cerevisiae and its tolerance to
ethanol. After 9 h of exposure to 20% V/V ethanol at 30°C  no viability remained for the control whereas 57% rema-
ined for the cells grown with three amino acids including 1.0 g/L isoleucine 0.5 g/1. methionine and 2.0 g/L. phenylala-
nine. The analysis of protein amino acid composition of plasma membranes and the determination of plasma membrane
fluidity indicate that the striking enhancement in ethanol tolerance of the cells grown in the presence of the three amino
acids is due to the incorporation of the exogenously supplemented amino acids into the plasma membranes of the cells
which leads to the increased capacity of the cells to effectively counteract the fluidizing impact of ethanol on the plasma
membranes of the cells under ethanol stress thus maintaining the plasma membrane integrity. This is the first report that
protein amino acid composition of plasma membranes can affect plasma membrane fluidity a marked increase in the cont-
ents of isoleucine methionine and phenylalanine in protein amino acid composition of plasma membranes results in a de-
crease in plasma membrane fluidity.

Key words Ethanol tolerance Plasma membrane fluidity Viability
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