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Several attempts have been made to separate phosphonolipids from their phos- 
pholipid analogues by thin-layer chromatography (TLC)le3, using solvent systems 
such as chloroform-methanol (4:4, 3: 1 and 3:2), chloroform-glacial acetic acid (9: l), 
chloroform-92 9: acetic acid ( 1: I) and chloroform-methanol-water (60:40:8) on silica 

gel H or G. 
In this work, we used the solvent system methanol-water (2:1), previously 

employed for the separation of 1 -O-alkyl-2-acetyl-sr~-glyceryl-3-phosphorylcholine 
(AGEPC) from other lipids4, for the complete separation of phosphonolipids. 

EXPERIMENTAL 

All reagents were of analytical-reagent grade from Merck or Mallinckrodt and 
were distilled before use. 

a-Lecithin and lysolecithin were purchased from Merck, phosphatidylserine 
and cardiolipin from Serdary Research Labs. and phosphatidylethanolamine and 
sphingomyelin from Koch-Light. 

AGEPC and the phosphono-analogues of sphingomyelin, phosphatidylcholine 
and phosphatidylethanolamine were synthesized in this laboratory’,5-7; the method 
for the synthesis of the phosphono-analogue of AGEPC will be published elsewhere”. 

Phosphatidylcholine and phosphatidylethanolamine in mixtures with their 
phosphonic acid analogues were also isolated from the lipid fraction of the protozoon 
Tetral~wwrza p_vijh-rnis after extraction of the total lipids using the Bligh-Dyer pro- 
cedure’, and subsequent purification by preparative TLC with chloroform-meth- 
anol-water (65:35:6) as the solvent system. 

The phosphono-analogues of phosphatidylcholine and phosphatidylethanol- 
amine were identified in the above mixtures by TLC using chloroform-glacial acetic 
acid-water (40:45:8)3. The pure phosphono-analogues were further identified by de- 
termining their phosphono-phosphorus3. 

The TLC plates were prepared using silica gel G (Merck) and the spots were 
revealed by exposure to iodine vapour and with ammonium molybdate spray’. 
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Fig. 1. TLC of various phospholipids in mixtures with their phosphono-analogues. SF = Solvent front: 0 
= origin. The TLC plate was developed with chloroform-methanol-water (65:35:6). Lane I : phospholipid 

standards, lysolecithin (LL. R, = 0.15). sphingomyelin (S. R, = 0.23). phosphatidylcholine (PC, RF = 

0.45) and phosphatidylethanolamine (PE. R, = 0.76). Lane 2: phosphono-analogue of AGEPC (R, = 

0.47). Lane 3: AGEPC (R, = 0.21). Lane 4: mixture of phosphono- and phosphatidylethanolamine from 
Tetraitvmena pwifornlis. Lane 5: mixture of phosphono- and phosphatidylcholine from Telrah~wlma 

pl.riforhs. Lane 6: mixture of sphingomyelin and its synthetic phosphono-analogue. Lane 7: synthetic 
phosphono-analogue of phosphatidylethanolamine. Lane 8: synthetic phosphono-analogue of phospha- 
tidylcholine. Spots were detected by exposure to iodine bapour. 
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Fig. 2. TLC b e aviour of various phospholipids and phosphonolipids. SF = Solcent front: 0 = origin. h 
The TLC plates were developed with methanol-water (211). Lane 1: mixture of phosphono- and phos- 
phatidylethanolamine from Tetrah~*tnerra p~~r!‘fbrrnis (R, = 0.84 and 0.00 respectively). Lane 2: mixture of 
phosphono- and phosphatidylcholine from Tetrah~wwrra pw@rmi~ (R, = 0.82 and 0.00 respectively). 
Lane 3: mixture of sphingomyelin and its synthetic phosphono-analogue (R, = 0.00 and 0.87 respectively). 
Lane 4: phosphono-analogue of AGEPC (R, = 0.91). Lane 5: AGEPC (R, = 0.44). Lane 6: lysolecithin. 
Lane 7: phosphatidylserine. Lane 8: cardiolipin. Lane 9: neutral lipids. Lane 10: synthetic phosphono- 

sphingomyelin (R, = 0.87). Lane 1 I : synthetic phosphono-analogue of phosphatidylethanolamine (R, = 

0.84). Lane 12: synthetic phosphono-analogue of phosphatid>lcholine ( R, = 0.83). Spots were detected by 
exposure to iodine vapour. 
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RESULTS AND DISCUSSION 

Figs. 1 and 2 show that whereas the authentic corresponding phospholipids 

and phosphonolipids have the same R, values using chloroform-methanol-water 
(65:35:6), they have widely differing R, values using methanol-water (2:l). The phos- 
phono-analogues migrate close to the solvent front whereas phospholipids and neu- 
tral lipids remain at the origin or show negligible migration or tailing. Only lysoleci- 
thin exhibits a similar mobility to that of AGEPC, but tends to tail. 

Mixtures of the corresponding phospholipids and phosphonolipids isolated 
from Tetruh~wem p~*rifomis, which appear as a single spot using chloroform-meth- 
anol-water (65:35:6) (Fig. 1), are completely separated using methanol-water (2:l) as 
two spots with widely differing R, values (Fig. 2). The above mixtures of lipids from 
Tetrah~wzena p~*riformis furnished two spots in the solvent system appropriate for the 
phospholipids3 (see Experimental; data not shown). 

The spot from the mixtures of Tetrcrlz~wzew p_w~formis lipids considered to be 
phosphonolipids (Fig. 2) were eluted from the silica gel with chloroform-methanol 
( 1: 1) and subjected to phosphonophosphorus determinations, which identified the 
compounds as being phosphonolipids. The corresponding spots at the origin (Fig. 2), 
when similarly tested, were free from phosphono-phosphorus. 

In conclusion, it has been demonstrated that phosphonolipids migrate con- 
siderably faster than their- phospholipid analogues and thus complete separation is 
effected. 
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