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Table 1. Effect of detergents on the conversion of phosphatidylglycerol to cardiolipin in isolated cell

membrane of S. aureus.

(%)?)
Additives Concentration Increased % of
PA LPG PG CL CL from original

Original membrane 3.4 27.5 46.3 22.9
None 4.8 29.1 15.6 50.4 27.5
SDS 0.1 % 6.3 22.2 46.6 24.9 2.0

0.5 % 5.8 22.6 48.5 23.0 0.1
NP-40 0.1 % 7.6 28.1 17.9 46.5 23.6

0.5 % 5.5 34.6 33.2 26.8 3.9
Triton X-100 0.15 % 6.9 32.3 15.2 45.6 22.7

0.5 % 6.6 30.4 34.5 28.5 5.6

1.0 % 3.9 25.1 46.9 24.2 1.3

a) Relative molar ratio x 100 (

%)

PA:Phosphatidic acid, LPG:Lysylphosphatidylgiycerol,
PG:Phosphatidylglycerol, CL:Cardiolipin

Table 2. Effect of salts on phosphatidylglycerol : cardiolipin conversion.

Additives

(0?2

Increased % of

Concentration

PA LPG PG CcL CL from original

Original membrane 3.4 27.5 46.3 22.9
None 4,8 29.1 15.6 50.4 27.5
EDTA 5 mM 4,2 29.5 21.7 44,7 21.8
CaCl2 1 mM 4,3 26.2 20.6 48.9 26.0
KC1 1M 4.7 20.0 43.1 32.3 9.4
NaCl M 4.2 21.1 42.5 32.1 9.2

2 M 3.9 19.4 49.1 27.6 4.7

a) Relative molar ratio x 100 (%)

PA:Phosphatidic acid, LPG:Lysylphosphatidylgiycerol,
PG:Phosphatidylglycerol, CL:Cardiolipin yiely
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## % nz50ml & L, Biihler Vibrogen Cell
Mill TG K& 1BIR % 5% 5 HE BEH T30
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Table 3. Effect of SH reagents, phosphatidylglycerol, cardiolipin, glycerophosphate or glycerol on the
phosphatidylglycerol : cardiolipin conversion.

Additives Concentration

IR

Increased % of

PA  LPG PG CL CL from orignal

Original membrane

3.4 27.5 46.3 22.9

None 4.8 29.1 15.6 50.4 27.5
N-Maleimide 1 mM 4.1 24, 22.9 48.2 25.3
N-Cyclohexylmaleimide ] niM 4 24,3 20.4 50.4 27.5
Dithiothreitol 1 mM 5.4 24.0 20.7 49.9 27.0
Phosphatidylglycerol 300 nmoles 4.3 23.9 20.3 50.4 27.5
DL-o-Glycerophosphate 20 mM 5.3 24.9 26,1 43,7 20.8

100 mM 4.7 21.5 41.5 32.4 9.5
Cardiolipin 300 nmoles 3.9 24.8 16.1 55.3 3z.4
Glycerol 20 mM 5.0 24.8 20.9 49.4 26.5

100 mM 5.2 24,6 24.5 45,7 22.8

a) Relative molar ratic x 100 (%)

PA:Phosphatidic actd, LPG:Lysylphosphatidylgliycerol,
PG:Phosphatidylglycerol, CL:Cardiolipin
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1be¥, IRHE/EAQNEL—S5 T, phospholipase
BROEEIEEZH N h -1z,

EREGT KM BIERTRTH 3 »,
Vmax £2#{& ¥ % ¢ 74nmoles CL 4-5/% /mg
EATH-72, BE#0.15% Triton T iE L,
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TERRIEZHEEL /2,

% -3

E.coli213 | Micrococcus lysodeikticus® ¥,
Lactobacillus plantarum®, Mycobacterium
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(37 vy, M. lysodeikticus® mig& 4 EREL &4
TLLERLNT WS, - TEMENHRLEAE
GTBHEIBDBD, TNLOARFNEL TALL
Ko TH B, Vmaxiconwtit, BHICH
BEAIITALL 2B At L TRV, RmiE
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WNDEAIL, 50~60%0 RETH S, THLL
2R TIE RUGIZ 305 LI EE BB L 27, BN
THPG:CLERIZ1 ~35MT7T b—i2:E
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Conversion of phosphatidylglycerol to cardiolipin in the cell
membrane of Staphylococcus aureus
Kenichiro KIGUCHI
Department of Microbiology Okayama University Medical School

The conversion of phosphatidylglycerol(PG) to cardiolipin(CL) in isolated Staphy-
lococcal cell membrane was studied to clarify the physiological role of the reaction in
the membrane. CL content in the isolated membrane was about 20% of the total phospho-
lipids and that of PG was 50%. When the isolated membrane was kept at optimal
conditions, the CL content increased to 50% and that of PG decreased to 20%. The
optimal pH range of the reaction was between 3.0 and 5.0, and the optimal temperature
was between 30 and 50 °C. The reaction appeared to be completed within three minutes
with an apparent Vmax of 74 nmoles CL produced/min/mg of membrane protein.
The maximum CL content that could be reached in the membrane was no more than 60%.
The reaction was mediated by cardiolipin synthetase in the membrane. The mode of the
reaction seemed to be different from that of previous reports (Short S.A. and White
D.C. J. Bacteriol. 1972, and Burrit M.F. and Henderson T.O. J. Bacteriol. 1975) in
which the reaction was examined by solubilized enzyme with exogenous PG as the sub-
strate. In comparing the mode of reaction in the membrane with that in the solubilized
system, it is reasonable to conclude that CL synthetase is buried in the lipid bilayer
with its active site facing toward the inside of the cell. The activity of CL synthetase
probably is regulated by the pH of the microenvironment brought about by the chemi-
osmotic potential of the membrane together with the fluidity of the lipid bilayer.



