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Chramatogrsphic fractionation of the lipids of Tetrahymena pyriformk 

The free living ciliate l’&n/~y~~zn ~y~ifcwucis, contains substantial amounts of 
glyccrylphospl~oryletl~anolamine (GPE) lipids and glycerol- (z-aminoetllylphospho- 
natc) [G-AEP] lipid9 which for some time posed separation problems, Earlier at- 
tempts to achieve their separation by thin-layer chromatography (TLC) with a variety 
of solvent systems failed2J, until ICAPOULAS~ and THOMPSONn developed novel systems 
which contained high proportions of acetic acid and minimal amounts of methanol 
and/or water. Nowevcr, this solvent system did T! ot separate glycerylphospllorylcl~oline 
(GE) lipids and minor lipids from one another and is somewhat unpleasant to handle 
because of its high acetic acid content. The present communication describes a frac- 
tionation procedure which not only avoids the use of acetic acid but also separates 
the lipids of Tclvalzyrce~za into ten polar components, affording the separation between 
GPE lipids and G-AU? lipids. It thus provides a better resolution than 2he systems 
mentioned aboveS1s6. 

Telvnlr,v~~&ti~ta fiyvifovks E used in this work was originally obtained from Dr. 
G, .4. Twos~~sox, Jr, Materials and techniques for tile maintenance and culture of 
tile organism, lipid cstraction and fractionation by TLC nnd ascending dry-column 
chromatography (ADCC), acid hydrolysis of lipids and identification of water-soluble 
products derived by acid hydrolysis of lipid have been clcscribed previously”. 321% 
labellcd lipids were obtained by growing Telvnl~y~ze~n for 19 11 in 700 ml of low- 
phosplmtc medium containing I % proteose-peptone (difco), O,T O/o yeast estract, I y; 

glucose, 0.1 mM Fc-EDTA complex and 40 ,&i [3YJort110pllosphate. The cells were 
processed as described previous13 tie Kodak Royal 131ue (1313.5G) medical S-ray film 
was used for autoradiography. 

. .* 

The new solvent svstem used for the fractionation of the lipicls of l’elvn/~~~rr~r~~ 
$~~~ifb~r~zis either on Siiica Gel 17 ‘2G4 or by ADCC was chlorcl’orm-methanol-cone. 
ammonia (65: 35: 9, GPE lipids and G-AEP lipids for refcrcncc were obtained either 
by preparative TLC in TEIO~IPSON’S~ system or by ADCC”. A misttire of GPE and 
G-AEP lipids was also obtained by preparative TLC using chloroform-metllanol- 
water (70: 30: 5) as the developing solvent. 

The bellaviour of tlie phospllolipids of 'I'clvcrlry~~rcmz />_vviforwzis E on TLC in 
acidic and alkaline solvent systems are shown in Pigs. I and 2, respectively. 50 to 
IOO pg of total lipids were spotted in increasing concentrations and, after development 



Fig. 1, TLC scpamtioii of ~~l~-lirl~~Ilccl totnl lipids of Tdmlrytrrrtrn /y~i/omris 11. ~\tlsorlxrit : 
I<icsclgcl F 065, Solvent : clilorolorlil.-ncctic acicl-rncth;lliol-\\‘;ltcr (75 :z_j : 5 : 1,5), l.ktcctioll : illlto- 
rilcliogriLphy. 3J;rtcri:ll spottctl : 30 to 100 pi ol total lipids with iwxcrllcllts of 10 j/g, The Icttcw 
iv the ligurc! corrqxmcl to ccJlllpllclltS listc!cl in ‘Ikblc I. 
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in respective solvents, the plates were :~utciradio~raphed. Tile reaction of the various 
separated pliopliolil~icls on the two -rJ,c plates, wit11 tllc ‘pl~osl~l~orus’ reagent of 
DITTMER mu JJZ~ITI~~ and ninl~yclrin rcngent, as well as their cl~emicnl charactcr- 
ization, wherever possible, are briefty sunlmarizcd in 2hbie I. 

It is interesting to observe, not only the clear rcsolutioti of the pliospliolipid 
components of ~clvn/~~~r~co~n in the alkaline salvcnt svsteni (Fig, z), but: also the 
reversed relative mobilities of G-AEP lipids and GPIS IiGids in the two solvent systems 
(Figs, I and 2). This is further shown in Figs. 3 and 4.. In Fig, 3 the C-AEP spotted 
af: A has a higher mobility tllan the GPE lipid spotted at C. A clear separation between 
a misture of &AEF lipid and Cl% lipid spotted at 13 is seen. This system also achieves 
a partial scpsration bctwccn alkyl ncyl C-AEP (a) and dincyl G-AEP (1~). In Fig 4, 
on the other hand, one observes a lower mobility of G-AEP lipid at A as against 
higher mobility of GPE lipid at C while a clear scpnration of a mixture of C-AEP 
l$cl and CPE lipid is seen at 13. AMlough a better resolution lxtween the nn;llogs 
of G-AEP lipids is acllicvcd in th 0 alkaline solvent system (Fig4 _t) than in the acidk 
solKent system of -rfIOhII5Oe (Fig, 3), in both solvent systems the alkyl acyl C-AEP 
(a) had a higher mobility than clincyl G-AEP (11). 
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Izig. 3, TLC scpar;rtion of G-ABP and GPIX lipids. Aclsorbcnt: I<icsolgcl FoBI. Solvent: chlorofornl- 
mctic ;lcicl-liictlialiol-\\‘atcr (75 : 25 : 5 : I -5). Spray rcagont: ninhyclrin. AIntcrinl spottccl at : (A) 
CL-AllIJ lipids, (C) GIT lipicla, nncl (I3) .-\ -1_ C. 

Fig. 4. TLC scl>nr;rtion of G-:\I2 nncl GPE lipids. /\clsorbont: Kiosclgol .Fln4. Solvent: chloroform- 
rncthmol-cont. ammonia. (65 :35 :5). Spray rcwgent : ainhyclrin. Material spottccl at: (A) G-T\ El? 
lipicln. (C) GPE lipids, nncl (13) A + C. 

Although BAER AND STAXACIW observed lligher TLC mobilities for phosphonic 
acid analogs of GPC lipids compared with the corresponding GPC lipids (r,og relative 
mobility factor) in the solvent system chloroform-methanol-water (65 : 25 : _t), the 
two components could not be separated chromatographically. However, modilication 
of this solvent system by increasing the methanol content and repI.accment of water 
with concentrated ammonia (2s O/J w/v) produced a good chromntographic separation 
between GPE lipids and G-AEP lipids (Fig. 4). The comment of I<APOUJ.AS~ thnt these 
components can only be separated when the solvent system contains methanol as 
a minor component, does not apply to the alkaline solvent described here. 

The higher chromatographic mobility of GPC lipid in the alkaline solvent system 
revealed sis minor phosphorus-containing lipids some of wl&A~ otherwise remained 
obscured by GPC lipid in the acidic solvent system, This resulted in our recent char- 
acterization of two minor lipids ‘g’ and ‘II’ Zig. 2) as ceramide-monornethla~mino- 
ethylphosphonate and ceramide-aminoethylphospl~onate*. 

A still better TLC resolution of the alkyl acyl and diacyl analogs of G-AEP 
lipids is achieved when these are applied in a mixture, with or without GPE lipids 
(Pigs. 3 and 4), but free of the other lipids (Figs. I and 2). A complete separation of 
substantial amounts of total lipids is possible by the ADCC techniquefi, but even this 
procedure is greatly improved by the substitution of the new solvent as it a.voids the 
use of acetic acid and yields pure GPC lipid as well as six minor lipids, The char- 
acterization of the remaining four minor lipids is in progress, 
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