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Isolation of Plasma Membrane of Antarctic Yeast by
Two-phase Partition
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Abstract: Plasma Membrane of Antarctic yeast Rhodotorula sp. NJ298 was purified from microsome in a
two-phase aqueous system including Dextran T 500 and PEG 3350. The effects of the polymer and KCI
concentration in the system on the plasma membrane partition were studied. The result indicated that the
system with 6.0% (W/W) Dextran T 500 and PEG 3350, 4 mmol/L KCI was suitable for the plasma mem-
brane isolation in Rhodotorula sp. NJ298. The electron micrograph stained with phosphotungstic acid and
the purity identification analyzed by marker enzyme activities proved that the above two-phase system could
obtain sealed positive plasma membrane vesicles with the purity of up to 78.2%. This paper was a basic
about studying adaptation mechanism of Rhodotorula sp. NJ298 by isolation the plasma membrane.
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) R 5 ,100000xg 30 min,
) , 1 mL
, 500 mmol/L Hepes-KOH (pH
s 7.5), 0.5 mol/L , 3 mmol/L EDTA, 0.6 %
(PVP), 1 mmol/L
Rhodotorula sp. NJ298 (PMSF), 1 mmol/L (DTT), 5 mmol/L
Vo), 0.6% (BSA)
5 mmol/L PBS(pH 7.5),
, 0.33 mmol/L , 4 mmol/L KCI1, 1 mmol/L DTT,
NJ298 1 mmol/L PMSEF, 0.1 mmol/L EDTA
, 5 mmol/L PBS (pH 7.5),
Rhodotorula sp. NJ298 0.33 mmol/L , | mmol/L DTT

. 1.3 RESHEREEHNE
Brandford (51,
0.01%  Triton X-100

, 1.4 FRAESHE Ry )

NJ298 , 1.4.1 FREEGTEMEAVIET
H'—ATPase 6.7
pH 6.5 (NazVOs) ATP
1 AR (VO,* ~ATPase), . pH 8.0
1.1 EMEBiEx (NaN3) ATP (NaN;—ATPase),
NJ298 2001 ~2002 ; pHB.0 (KNOs)
ATP  (NO*—ATPase),
(68°30'E, 65°00'S), Na;VO; NaN; KNO; , 0.1 mmol/L
(Rhodotorula sp.) ( 0.5%, 1 mmol/L 100 mmol/L ATP Delhez
0.1%, pH 7.5) . , 5%, *)" Briskin (120 pL)
10°C, 150xg 96 h , 50 mmol/L Mes-Tris (pH 6.5  pH 8.0), 330 mmol/L
, 3 mmol/L MgSQOy, 0.1 mmol/L EDTA, 50 mmol/L
12 FIMRLIEE TR NJ298 FRAEHIHI& KCl, 0.1 mmol/L > 20ne ’
Larsson!! [4] 0.02 % Triton X-100, Triton X-100
4°C
1 g NJ298 , 4 mL , H"—ATPase H'-ATPase ,
, 10000xg 10 min, (%)= H'-ATPase /
, 60000xg 20 min, , H'-ATPase x100%
(Microsomal fraction, MF) 1.4.2 EEERRERN RIEAE .
1 mL , 2.5% (0.1 mmol/L , pH
8g 137 g ,2.4mg 7.2) , 0.1 mmol/L 3, 1%WIY)
DTT, 2 mmol/L~10 mmol/L KCI 0.4 mL, 5.6%~6.0% (0.1 mmol/L ) 0C 3 h,
PEG-3350, Dextran T-500, 200 mmol/L pH 7.8  PBS 10% , ,
0.4 mL, HO 8 2), 50, 1500xg ,70°C 8h 70LKB-NOVA
5 min , , , HITACHIH-7000
, 3
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Fig. 1 Effect of polymer concentration on partition of plasma
membrane in two-phase system
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KCl NJ298 ,
2 , KCl
R H'-ATPase KCI
4 mmol/L 78.3%, 4 mmol/L
KCl1
2.3 JRERGEE B 5 R
6.0% (WIW) 4 mmol/L
KCl1 3 , U3
, 1 , 3
) 12.6%,
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Fig. 2 Effect of KCl concentration on partition of plasma
membrane in two-phase system

VO, —ATPase 76.1%
[10, 11] , ’
H'—ATPase 60%
2
, U3 ,
3 ,
, 5.0%,
2.1%, 78.2%,
76.9% ,
V033_—ATPase
,0.02%
Triton X-100 U3 VO; —ATPase
67% ,
NJ298 ,

*1 REHASEAFENRICEEEERBRES
R4 B

Table 1 Distribution of protein and plasma membrane

mark VO;* —ATPase in PM fraction obtained by two-phase
system

(%) Upper fractions
Item Microsome
Ul U2 U3

VO3 —ATPase

3- . . 100 91.8 835 76.1
VO;” —ATPase relative activity

. . 100 36.5 258 12.6
Relative protein content

3
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Table 2 Purity of plasma membrane by two-phase system
between microsome fraction and U3 i
Mark enzyme Specific g Plasma mem- pH s
P . Microsome .
sensitivity fraction brane fraction [21, 22] KCl
VO, —ATPase
(pH 6.5) 442 78.2 ’ 6.0%
NO; —ATPase 18.1 50
(pH 8.0) ’ ’ 4 mmol/L NJ298
NaN;—ATPase 79 21
(pH 8.0) : : , 78.2% R
3 Kopperschliger!'” ,
3 >
6.0 %(W/W) 4 mmol/L KCl 3 .
U3 , ,
U3 , U3 ; ’
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