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Occurrence of Unnatural Phospholipid in Marine Bacteria

Toshiko GAMANOY, Hironori FUJISHIMAY, Tomoo SAWABE?
and Yutaka ITABASHIV

Abstract

Using chiral phase high-performance liquid chromatography (HPLC), we have determined the stereochemical
configuration of phosphatidylglycerols (PG) from some marine bacteria, Pseudoalteromonas sp. (S strains), Vibrio
sp. (8 strains), Deleya aquamarina, Alteromonas macleodii and Stappia aggregata. For this purpose, PGs isolated
from total lipids by thin-layer chromatography were converted into bis(3, 5-dinitrophenylurethane) derivatives,
which were separated on two columns having chiral phases of opposite configuration, (R)- and (S)-1-(1-
naphthyl)ethylamine polymeric phases. The results clearly showed that the PG from all the strains of Pseudoaltero-
monas sp. and Alteromonas macleodii consisted of a single R, S isomer (1, 2-diacyl-sn-glycero-3-phospho-3'-sn-
glycerol), while PG from three strains of Vibrio sp. and Deleya aquamarina contained an unnatural R, R isomer
(1, 2-diacyl- sn-glycero-3-phospho-3'-sn-glycerol), giving 1.5%~7.1% in total PG. Stappia aggregata also
contained a small amount of the R, R isomer (0.3%). The present study demonstrates that chiral phase HPLC
provides direct and unambiguous information about the configuration of bacterial PG.

Key words : Marine bacteria, Pseudoalteromonas sp., Vibrio sp., Deleya aquamarina, Alteromonas macleodi,

Stappia aggregata, Phosphatidylglycerol, Stereoisomer, Chiral phase HPLC, 3, 5-Dinitrophenylurethane
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Fig. 1. Structures of diastereomeric phosphatidylglycerols.
A, 1, 2-diacyl-sn-glycero-3-phospho-1"-sn- glycerol
(R, S configuration); B, 1, 2-diacyl-sn-glycero-3-
phospho-3'-sn-glycerol (R, R configuration).
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Table ! Content and diastereomer composition of phosphatidylglycerols of marine bacteria.

Diastereomer (mol %)

Strain® PG content (wt %)°

(R, S (R, R)*
Pseudoalteromonas sp. No. 36 23.1 100 N.D=°
Pseudoalteromonas sp. No. 37 18.5 100 N.D.
Pseudoalteromonas sp. No. 38 174 100 N.D.
Pseudoalteromonas sp. No. 39 119 100 N.D.
Pseudoalteromonas sp. No. 40 40.8 100 N.D.
Vibrio halioticoli 1AM 14596 T 225 98.5 1.5
Vibrio ezurae HDV1-1 12.2 98.3 1.7
Vibrio ezurae HDSS5-2 6.0 929 7.1
Vibrio superstes G3-15 224 100 N.D.
Vibrio superstes G3-29 7.2 100 N.D.
Vibrio gallicus HT1-3 5.1 100 N.D.
Vibrio gallicus HT3-2 134 100 N.D.
Vibrio sp. UG-1 6.7 100 N.D.
Deleya aquamarina 1AM 12645 30.1 97.6 24
Alteromonas macleodii 1AM 12920 26.4 100 N.D.
Stappia aggregata 1AM 12614 13.7 99.7 0.3

aBacterial strains except for D. aquamarina, A. macleodii and S. aggregata were tenta-
tively identified by phenotypic and phylogenetic characterizations.

*Phosphatidylglycerol content in total lipids.

°1, 2-diacyl-sn-glycero-3-phospho-1"-sn-glycerol (R, S configuration).
91, 2-diacyl-sn-glycero-3-phospho-3'-sn-glycerol (R, R configuration).
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Fig.2. Chiral phase HPLC profiles of the bis(3,5-dinitrophenylurethane) derivatives of phosphatidylglycerols from
Vibrio ezurae HDS5-2 on a column containing (R)-1-(1-naphthyl)ethylamine (YMC A-KO03) (A) and (S)-1-(1-
naphthyl)ethylamine (YMC A-L03) (B). sn-3, sn-1’'=1, 2-diacyl-sn-glycero-3-phospho-1"-sn-glycerol (R, S
configuration) ; sn-3, sn-3'=1, 2-diacyl-sn-glycero-3-phospho-3'-sn-glycerol (R, R configuration). Column
temp., 10°C; Mobile phase, hexane/dichloromethane/methanol/trifluoroacetic acid (60:20:20:0.2, by vol).

Detection : 254 nm.
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Fig. 3. Possible biosynthetic pathways of 1, 2-diacyl-sn-glycero-3-phospho-3'-sn-glycerol (R,R configuration).
PG, phosphatidylglycerol ; (R, S), 1,2-diacyl-sn-glycero-3-phospho-1’-sn-glycerol ; (R, R), 1,2-diacyl-sn-gly-
cero-3-phospho-3'-sn-glycerol ; sn-G-1-P, sn-glycero-1-phosphate ; CDP-DG, cytidine 5’-diphosphate-diacyl-
glycerol ; PG-1-P, phosphatidylglycero-1-phosphate ; PE, phosphatidylethanolamine ; PLD, phospholipase D ;

CL, cardiolipin.
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