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Changes in Ergosterol, Phospholipids and Plasma Membrane ATPase

during the Long Stages of Salt Stress in Zygosaccharomyces rouxii
and Salt Tolerance-deficient Mutant No. 3

Kei YAMAGATA, Toshiaki NisHl and Tokio Funta

Synopsis

Zygosaccharomyces rouxii (wild-type) and salt tolerance-deficient mutant No. 3 were different in
glycerol accumulation of intra and extra cellular during the long stages of salt stress in 1 M NaCl.
Glycerol was retained with intracelluar solute as osmotic balance function. Ergosterol was
detected in sterol fractions of intracelluar lipids by GC and TLC. Phosholipid contents of
wild-type and No. 3 strain were indicated maximum amounts at 1 M NaCl, but wild-type de-
creased at 2 M NaCl and 3 M NaCl. Phospholipid contents of intracellular fraction of wild-type
was increased by salt stress of 1 M NaCl and plasma membrance fraction was not increased.
Plasma membrane ATPase activity was induced after 24hr, as salt stress of the long stage.
Ergosterol, phospholipid and plasma membrance ATPase activity were concerned with salt stress

in the case with the long stages.

I # =

it LY Zygosaccharomyces rouxii WX RE R
BB TRIFLEBERTRT, MHEEESIERED
BEA M ARGET CHIEANOBSERE * BT 5,
FOROEMOBEE Y ) b — L ElL, B
NERT 2, — 7, AFORE L TEEAD
Na*, CI- B 21T, AR EREE R R > T 3Y,
Z ORHIVABERFTORECHAITbR, 7
Veo—VEECLIHFERBLETHD, SV kDo
—VOEHK, $E, ERCETALVE %R, BEEEE
DYLE, HFEE ATPase EB5S5 L Twvw 523,

ZD &5 25 R e OREE T GHAES L U

ANF—FROBELSMCIRE OBIMII DLW T OHRE
bbb DY, EES IR Zygosaccharomyces
rouxii IFO 1130 & Z DARBMMIE T No.3 ¥ H
Vv, BHBETTOY) to—VEE D RN
EEEE LTIV TRAFOo—ABLUY VIEE, @
fuBE ATPase i DWW THETL 72,

1 EBHEE LUFE
Y37 S
Zygosaccharomyces rouxi IFO 1130 B & UESR
BRI DBonARERMEETH (salt
tolerance-deficient mutant, A TE T BT 3,)

R ETT RS (Lab. of Applied Microbiology, Dept. of Agricultural Chemistry, Fac. of Agriculture, Kinki Univ., Nakamachi, Nara 631. Japan)
AR RS A£YEE —QEHEPHRE (Lab. of General Physiology. Dept. of Biology, Fac. of Science, Osaka City Univ., Sumiyoshi, Osaka 558.

Japan)



10 ERAFRETNE F260%5 (1993)

No.3 2R L 729

BB X ISR

HERTERRDOIERIZ YPD-10 823 (v a— R 1
%y RYT L+ 0.5%, BF L+ 20.5%, KH,PO,
0.5%, MgSO,-7TH,0 0.2%) *» AEMEsgt &
L, BEA MU ARG BT ORIBEBE S ETNT
o0, 0.5 1.0, 1.5, 2.0, 2.5, 3.0 M AL /-
R R,

ERFEREREROmM 2 ANKROT S A3
(500 m]) (CEEHEEEM % 10° cells/ml @k 3 & O &
L, 26°CiZ C48RFfEliR s L 72,

[z 02

B0k, RESRIEH TEEL L BEE
K, RIEEMEH T3t - S®E O RIEAT
Tvy, EHEOBRE Vibrogen cell mill (Edumund
Buhler, Tubingen, Germany) % fv>, 4 CiZ T10
SR L Tz, IR OB, #0558 (10,000 X
g 2053) 21TV, oYM E S oriEE, b
B ) Lo —VORIESREHCHEL 72,

FY)rxa—VoiER
B, BENO 7Y to—VORIEIR F-F v b
IV a—N (R=VUUHT—7UNAL) &Y
FERL 7,

B Dt
LEROME IR S DAEICEIL -7, ik
s & UHIAEEE D438 i3 Zymolyase 100T % FHuw
T8, 7a 77 R RSB - BRE, SRR OB
B L BAE TR o1, BV TIRAEH 2
HL, Ersa~x S5 74— HFRA27avw S
74— Lo THEHEDOENE, EMETRo7,

Moo= 7574— (TLC)

i & R silica gel 60 7V — b (E. Merck %t
B) #FALL, BRHBREEI TV Ry E
Iy /— BFER (40:50: 2 10.2) £z —F !
~FH (6 :94) FRAVWT2HEHREMLL,

HARza< 757 4— (GC)
GC 37 G2800, # 7 41k DB17 0.53 mmx 30
M glass collumn % vy, 290°C, REHEY AFMT8
ml/min Q&RETIT - 12,

BEE e it
YEEB-FAN7a—(aV A Fvy—¥-
7 x/ =ik, HIXR) B LU Bartlett &%, @&
BB L DRE 2T R 70

HRafE ATPase iIEHE O HIE
KRR ATPase iIEHHIE D 72 o OMREE 2 &
EEB %, Rosa & DTk HEHLL 72, K
ATPase iE 1 DIl it Serrano D HEE W & D HIE
L 7zi0mm,

Il KBRS LUEE
7' ¥ o — it OFR L

BEAL L 2 Etki2100 M O RIS I TR
IM BRIERCBLTEB*RL, BTHRIZZM A&
HEt TEFHERD S Y, 1L5M R ¥ TaE
HORETHDY,

VHELEE R T ) v u— VERE, ERBLUV
Na*, ClI- OHEE & FERIC & > T, AR L OBEE%
Be, BREIAROBEL RS THLDICRL,
ETHREMMEEICSERERE BTV S Z L8
oS, IOPDOEENERNIC EORkL
WlER AT 2% IM BESTRE2ITRVWE O
8%, Fig. 1IRL%, 2O X D @&, BEHiEA L
LB EETHTZ Y vo— L RICEENTD S
N, BRI EEN 2 HACRGEERL, O
BREOER 2R LT, BRI
HOBSEEFBICLER ) Lo —VUADED %

Glycerol
Intracellular Extracellular

(nmol/10%ells) (nmol/10%ells)

X0
0

0 2 4
Time(days)

Fig. 1 Changes in intra (a) and extracellular (b)
glycerol in cells of wild-type (open circle)
and salt-sensitive (close circle) in media
with 1M Nacl.
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Fig. 2 Gas chromatograms of crude lipid in cells of
wild-type in salt free medium.
a, wild-type; b, standard specimens
1, cholesterol ; 2, cholestanol; 3, ergoster-
ol; 4, campesterol; 5, stigmasterol; 6,
sitosterol.



12 WA FRFTACE 5265 (1993)

SROTILRETHRTCREEZECRDsNEro T,
BRI DL TREJRRMEM & 1M BRSO
HZAL% Fig. 5 R L7z, RIBIFIMEH T2k
B IR, BRI VTRATFo—LSROEE

Response

0 4 8 12 6
Retention time (min)

Fig. 3 Gas chromatograms of sterol fraction in
cells of wild-type in salt ffree medium.
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Fig. 5 Changes in phospholipid contents of various
fractions of wild-type in media without(a)
or with(b) 1M NaCl.

Symbols: O, intracellular;
@, plasma membrane ;
[, cell wall; H, total.
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Fig. 4 Changes in ergosterol contents of wild-type(a) and salt-sensitive(b) in media contain-

ing various concentrations of NaCl.
Symbols: O, salt free; @, 1M NaCl;
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Fig.6 Changes in phospholipid contents and
ATPase activity in cells of wild-type in
media without(a) or with(b) 1M NaCl.

a, salt free; b, IM NaCl
Symbols: O, phospholipid contents ;
@, ATPase activity
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