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Fig. 1

Thin-layer chromatogram. Solvent system : One-dimensional TLC, CHCl3-MeOH-H;0

(65/25/4, v/v/v) ; Two-dimensional TLC, CHCl;-MeOH-7N Am (60/35/ 4.5,
v/v/v) after one-dimensional development. Spots were revealed by charring after
spraying with 40% H»SOs. A: Commercial (16: 0 )PG; B: Enzymatic formation of CL
from PG by phospholipase D fraction; C: One-dimensional TLC of synthesized CL;

D: Two-dimensional TLC of synthesized CL.
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T, B#I3 X v~V phospholipase D &4
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EGTAZN TiEMEII 45U 7. Fig. 1B E
BEFTREIELEEDTLC /25— %R
LTw3d, PG:CLOERIZ, 134 1: 1
TH - 12, KE o Cardiolipin # 2K T 2 728

Table 1 Reaction mixture

Acetate buffer ( pH 5.6 ) : 100mM
EGTA : TmM

Phospholipase D fraction 40mg

from cabbage

Dipalmitoyl PG 40mg

Diethyl ether : 120m1
Total vol. 240m1

i Table 1S/ RL - RIGEEEZFR L /12, #H
L 7= phospholipase D E4ric i3 » f8E N ik
ABLnZ &2k TLCIc X NHEREL 72,
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ETakL, SHEL CL»Bohz, W&
14.1mg CINEILBL TH- 72,
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Fig. 313k (16 1 0) PG, (14: 0) PG,
AmL72(16:0)CL, (14: 0) CL DSC
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Fig. 2

5 0 5

{ min } { min }

Gas chromatograms of fatty acid
prepared from comm. PG and
synthesized CL. Apparatus: Hitachi Kss
Gas Chromatograph with FID.
Operating conditions : Column; 10%
DEGS on Diasolid L, 2m.
Temperature; 193°C. N; flow

rate; 0.6kg/ min.
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Fig. 3

Temperature °C

Differential scanning calorimetric
profiles of PG and CL liposomes.
Furnace: SSC/560U (Daini Seikosha) ;
Sample: 50mM in Hz0, 50 4 1;
Reference: H20, 50 4;

Heating rate: 2.0°C/min.
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Table 2213, ZNFNOHERIEES S &6
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Fig. 4 Differential scanning calorimetric

profiles of (16 1 0)PG, (16: 0)CL
and mixed PG-CL liposomes.
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Fig. 5 Differential scanning calorimetric
profiles of (14: 0) PG, (14: 0) CL
and mixed PG-CL liposomes.

Table 2 Thermotropic phase transition
characteristics of PG, CL and
mixed PG-CL liposomes

Transition temperature

Sample Molar ratio T (*c)
(16:0) PG - 40.5
(16:0) PG : (16:0) CL 4 :1 50.0
(16:0) PG : (16:0) CL 2:1 53.1
(16:0) CL - 62.2
(14:0) PG - 25.0
(14:0) PG : (14:0) CL 4:1 36.8
(14:0) PG : (14:0) CL 2:1 39.6
(14:0) cL - 47.0

Sample concentration : 50mM in total
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Fig. 6 Effect of Ca?+ and Mg?* on the DSC
profiles of (16: 0) PG and (16: 0) CL
liposomes.
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Table 3 Effect of Ca?* and Mg?* on thermotropic
phase transition characteristics of (16 : 0 )PG

and (16 : 0) CL liposomes

Addition Transition temperature
Sample caZ or Mgz+ () T (°c)
(16:0) Ps - 0.5
(16:0) PG ca?* (10) a5
(16:0) oL - 62.2
(16:0) cL MeZ* (10) 67.3
(16:0) oL ca?* (10) 78.2

Sample concentration : 50mM
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X ®mdriE, BMAIL% (ESR, NMR), 1%
#F#& (ORD,CD, v —¥—F=>, ITnk),
RERMEL E2H Y, 76N ERICERD
HBET1D R R IIKER R C AR L FE L
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vhd, ERBOREBELBET S LTEELD
i, BERE»LBEERE~DERTHE. K
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TROHEFEEL - T b, BEREIERIKE
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FoEkEMAERICREL T3 CL &REFEIC
FALZY, oo CLAREERIIBEICEDLE
nNi-BkENEZTH), BroRTHERE
RALY, BEIFRBELIST VO THEROK
BIcliELh o, EITRSEEZNLD
AL TEARERALD, TRAREN
I2#H T 5 endogenous 7r PG » 5 CL N i
WGP ERGE L ThHobN, A LFEmL
72 (16: 0) PG CL&#®RIITL L A RERIEH
i2fThil:, > TRIGEIEREML 72 CL 1242
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WL, BRI Catt WA TH S L]
&L 7217, % 72 Stanacev %3 PG iz phospho-
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ZIETREINTS,
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Model studies on the alteration of the phospholipid composition of
Staphyloccous aureus in response to the lack of the cell wall
Reiko KARIYAMA
Department of Microbiology
Okayama University Medical School

(Director: Prof. Y. Kanemasa)

In order to elucidate why cardiolipin increases markedly in Staphylococcus aureus
cells which lack cell walls, the phase transition temperature of cardiolipin (CL) was
determined and compared with that of a major phospholipids phosphatidylglycerol (PG).
CL composed of a fatty acid with a given length was synthesized from dimyristoyl PG
and dipalmitoyl PG with the aid of phospholipase D prepared from cabbages and was
purified by chromatography. Analysis by differential scanning calorimetry showed that
the phase transition temperatures of dimyristoyl PG, tetramyristoyl CL, dipalmitoyl
PG and tetrapalmitoyl CL were 25.0, 47.0, 40.5 and 62.2°C, respectively. A mixture
of the two phospholipids showed a higher phase transition temperature than PG alones
but lower than CL alone. In the presence of divalent cations, especially Ca2+, the phase
transition temperature of CL increased more than that of PG. These results clearly
indicate that cardiolipin can increase the membrane rigidity and suggest that S. aureus
may increase cardiolipin content of the membrane to compensate for the loss of mechani-
cal protection due to the lack of the cell wall.



