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Trypomastigote forms oTrypanosoma cruzivere metabolically labeled witH4C]-ethanolamine
and [°H]-palmitic acid. Lipids shed to the culture medium were analyzed and compared with the
parasite components. Phosphatidylcholine and lysophosphatidylcholine accounted for 53% of the
total incorporated precursor. Interestingly, phosphatidylethanolamine and its lyso derivative
lysophosphatidylethanolamine, although present in significant amounts in the parasites, could not be
detected in the shed material. Shed lipids were highly enriched in the desaturated fatty acialsdC
C,g.1 When compared to the total fatty acid pool isolated from the parasites.
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Lipidic components and their derivatives have The characterization of shed components may
been lately related to important biological functionselp to explain the multiple manifestations of the
in different systems. In this respect there is an irdisease, including autoimmune processes. In this
creasing interest in the study of lipids fromwork, we describe neutral and zwiterionic lipids shed
trypanosomatids as chemotaxonomic and/ap the culture medium. Metabolic incorporation of
chemoterapeutic targets (Docampo & Pignatarf“C]-ethanolamine and [9,10 (AH]-palmitic acid
1991, Machado de Domenech et al. 1992, Schneidsere used as tracers in order to compare the la-
etal. 1994, Racagni et al. 1995). beled lipids with the parasite composition.

Some years ago, we began a systematic study
of the lipids of the trypomastigote stage. We have '\_AATERlALS AND METHODS )
already characterized neutral and zwitterionic lip- Parasites -Trypomastigotes off. cruzi (Y
ids (Uhrig et al. 1997) and inositolphospholipidsstrain) were obtained from infected LLC-Mkpi-
(Uhrig et al. 1996), among others (Couto et al. 1988helial cell monolayers maintained in Dulbecco’s
Uhrig et al. 1992). The shedding of different lipidicmodified Eagle medium (DME) containing 2% fetal
components in vesicles has been reporte@ﬂ” serum (FCS) Parasites were collected on the
(Gongalves et al. 1991). Qualitative and quantitéfifth day after infection (Andrews & Colli 1982).
tive differences between the shed components and Parasite labeling Parasites (1.5 x 2pwere
the lipids remaining in the parasite were observe@suspended at a density of 8 X ¢élls/ml in DME
(Couto etal. 1991). containing 2% of fetal calf serum, 20 mM Hepes
and metabolically labeled with [9,10(Ph¥-palm-
itic acid (Amersham, Buckinghamshire, England, 54
Ci/mmol, 41 mCi/ml) for 2, 4 and 6 h at 37°C. The
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medium was filtered through Millipore (0.22n)  room temperature (Kates 1986). A sample of linoleic
and freeze-dried. acid methyl ester ((.,) was treated under the same
Lipid extraction Parasites and the correspondeonditions as a reaction control.
ing dried medium were twice extracted with Phosphatidylinositol phospholipase C diges-
chloroform:methanol 2:1 and 1:1 (v/v). The extract$ion - The acidic lipids were suspended in 0.5 ml of
were separated by centrifugation, pooled, dined 50 mM Tris/HCI, pH 7.4 and incubated for 90 min at
vacuoand fractionated on DEAE-Sephadex A-37°C with 0.1 units of phosphatidylinositol-phos-
25 (acetate form, 10 x 0.5 cm) as previously dgsholipase C (PI-PLC) frorBacillus thuringiensis
scribed (Couto et al. 1991). Lipids that do noin the presence of 0.1% deoxycolate (Menon 1994).
interact withthe resin were eluted with chloro- RESULTS
form:methanol:water (15:30:4, 100 ml), and strongly ) )
acidic lipids were eluted with chloroform:methanol ~ Trypomastigote forms of. cruziwere meta-
0.8 M sodium acetate (15:30:4, 100 ml). Non-boungolically labeled with{H]-palmitic acid. Preliminary
lipids labeled with}4C]-ethanolamine were resus- trials have shown that different incorporation times
pended in water and passed through, gaean r_esulted in the same lipid pattern. Thus, incorpora-
up cartridge (Worldwide monitoring PA, USA). Saltstion for 6 h was adopted throughout the experi-
and free radioactive precursor were eluted witfental work in order to optimize incorporation of
water and lipids were recovered with methanol. the label. The culture medium was separated by
As a control, a sample of théH]-palmitic acid ~ centrifugation, filtered by Millipore and freeze-dried.
labeled extract obtained from the parasites was if-he material obtained was extracted with
cubated for 6 h in DME containing 2% of FCS, 2¢-hloroform:methanol. The lipidic extract was frac-

mM Hepes. The mixture was extracted and fradionated on a DEAE-Sephadex (AdGrm) column
tionated as above. and the unbound fraction was analyzed by TLC

TLC and fluorography Phospholipids and and compared with a fraction obtained by the same

lipid standards were purchased from Sigma. ThiRrocedure from labeled parasites (Fig. 1a). The to-
layer chromatography (TLC) was performed orial pattern of both fractions is significantly differ-
silica gel 60 precoated plates (Merck) using the foent, confirming that shed components do not origi-
lowing solvent systems: A) chloroform:methanol:nate from lysis of parasites. The addition of para-
water (65:25:4, by vol.); B) hexane:ethyl ether:acetigites freshly labeled extracts to the same medium
acid (70:35:1, by vol.); C) two-dimensional TLC wasused for the incorporation did not lead to the con-
performed using chloroform:methanol:13.3MVversion of the pattern of Fig. 1 (lane 1) to that of
NH,OH (65:25:5, by vol.) in the first direction and ane 2, indicating that lipid modifications were not
chloroform:acetone:methanol:acetic acid:wateProduced by any residual enzyme activity in FCS.
(30:40:10:10:1, by vol.) in the second direction. In  The culture medium of trypomastigote forms
this case, standard lipids were run in the same plaietabolically labeled with{C]-ethanolamine was
and located with iodine vapor; D) Ch|oroform:a|SO analyzed. No radioactive PE was detec_ted and
methanol:2.5M NHOH (60:40:9, by vol.) only a trace of labeled LPE was shown (Fig. 1b,
Reverse-phase TLC was performed on RP-18 #ane 1). ShedH-palmitic acid labeled lipids were
254 precoated plates (Merck) using acetonitrile®un in the same TLC only for comparison (Fig. 1b,
acetic acid (1:1, v/v) (solvent system E). lane 2). No PC could be detected when labeling
In all cases, radioactive samples were locatetlith ethanolamine, as trypomastigotes do not
by fluorography at -70°C using ENANCE (NEN)  biosynthesize this phospholipid by sequential me-
and Kodak-X-Omat AR films. Radioactivity was thylation of PE (Uhrig et al. 1997) as is usual in
determined in a 1214 RackBeta Wallac liquid scinother systems (Vance 1990).
tillation counter. Phosphatidylcholine (PC) and lysophosphdti
Ana]ysis of fatty acids Free fatty acids were choline (LPC) were detected in the shed ||p|d3 labeled
extracted from the TLC plate with chloroform andwith 3H-palmitic acid. As PC and lysophosphatidyl-
the corresponding methyl esters were obtained Igfhanolamin€LPE) overlap in the solvent used, two
treatment with BEmethanol (20% in methanol, imensional TLC in basic and acidic solvent sys-
Merck, 1 ml) at 80°C for 1 hin a screw cap test tub€ms was necessary to confirm their identity (Figs
(Manku 1983). Labeled fatty acid methyl esters weréa, b). As expected, no radioactive phosphatidyle-
analyzed by RP-TLC in solvent E. thanolamine (PE) was detected, in spite of this phos-
Hydrogenation Labeled fatty acid methyl es- pholipid be a component of the parasite.
ters were subjected to hydrogenation with palla- The fatty acids from PC were analyzed by
dium on activated carbon (palladium content 109}PTLC after methylation. Only the, & fatty acid
Aldrich), using an hydrogen pressure of 3 atm. Th&as detected (not shown). The fast moving com-
reaction was performed for 4 to 5 h with shaking dtonents in Fig. 1a, lane 2 were eluted from the TLC
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Fig. 1: fluorography of thin layer chromatography of non-bound lipids obtained from DEAE-SephadexfOATd
chromatography. a: parasites metabolically labeled wi#)-palmitic acid; lane 1: trypomastigotes, lane 2: shed lipids; b:
shed lipids obtained from parasites incorporated with lané4C]-pthanolamine, and lane 2H]-palmitic acid. Migra-

tion of authentic standards are indicated by arrows with the following abbreviations: FA: fatty acids; LPC:
lysophosphatidylcholine;LPE: lysophosphatidyl-athlamine; PC: phosphatidylcholine; PE: phosphatidylethanola-
mine; TAG: triacylglycerol.

in three fractions (I, Il and IIl) and rechromato- DISCUSSION

graphed in solvent B (Fig. 3). As expected, N0 |, eyery stage of the cruzicycle, the charac-

costa Serrano et al. 1995, Bertello et al. 1996,
, ‘f'—'erguson 1997, Agusti et al. 1997) and antigens
ing 10 Cyg.0 Cyg.9 C1g1@Nd Gg.q Were detected. rgiaa5ed by the parasites have been described as
Unsaturated fatty acids disappeared by hydroggyenial targets forimmunoidentification (Dzbenski
nation. The Gg., is the most abundant radioactive 974 araujo 1982, Petry & Eisen 1989, Petry & van
fatty acid. O.f course, it must be _apprgmated th’korhis 1991, Corral et al. 1996).
not all G4,y is of endogenous origin since Some  cjreyating antigens either free or in the form of
contamination with the original labeled Precursofmmunocomplexes may play an important role in
IS unqqugple. the immunopathology of Chagas disease, contrib-

Acidic lipids recovered from the bound frac'uting to processes of autoaggression or immuno-

tion of the ion-exchange chromatography were alsg, ; ;
\ ppression (Petry & Eisen 1989). The knowledge
analyzed by TLC in solvent D (not shown). Spotg¢ ihe jntimate mechanism of surface antigen shed-

migrating as the reported inositolphospholipidgjing would contribute to the understanding of these
(Uhrig et al. 1996) were found. As expected, all ofhanomena. In this direction we have already de-

them resulted sensitive to PI-PLC digestion.  gerined the shedding of lipidic components to the

RPTLC in comparison with the same sample su
jected to hydrogenation (Fig. 4). Spots correspon
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LpC — @ Fig.3: analysis by thin-layer chromatography and fluorog-
raphy of fractions | (lane 1), Il (lane 2) and Il (lane 3)
! L from Fig. la (lane 2) using hexane:ethyl ether:acetic acid
(70:35:1) as solvent. FA: fatty acids; TAG: triacylglyceraol;
2 A: hexadecylglycerol; C: ceramide.

Fig. 2: two dimensional thin-layer chromatography of the
shed compounds from Fig. 1a migrating as (a) PC, (b) LPC . . )
using chloroform:methanol:13.3M Nf@H (65:25:5) in may be related to the shedding of various impor-

the first direction and chloroform:acetone:methanol:acetiggnt proteins of the trypomastigote stage such as

acid:water (30:40:10:10:1) in the second direction. CirclesSAPA (Affranchino et al. 1989, Pollevick et al. 1991
correspond to standards of phosphatidylcholilysp- ’ ! ’ !

phosphatydylcholine and lysophosphatidylethanolamine thdhgusti etal. 1997) or TC'85 (Couto etal. 1993, Abuin
were run in the same plate. et al. 1996) both being anchored by a glycosyl-

phosphatidylinositol (GPI) to the surface mem-

culture medium of the infective forms (Couto et albrane. It has been speculated that GPI-anchored

1991), supporting reports for the spontaneous réroteins partition preferentially in plasma membrane

lease of antigens in vesicles (Goncalves et al. 199gpmains enriched in certain membrane constitu-
In the present work, we have found a low conents. The functional consequences of this asso-

tent of radioactive neutral lipids in the culture meciation are not clear, but perhaps it is important in
dium in contrast with the results obtained with inmembrane remodelling events such as vesiculation
duced vesiculation of epimastigote forms (Da&nd some forms of endocytosis (Whitlow et al.
Silveira & Colli 1981). Furthermore, PC and PE ard 993). The fact that only certain lipid components
the main components in epimastigote vesicles arfd the parasite membrane, namely PC, LPC and free
the composition of lipids in trypomastigote formsfatty acids, are present in the shed material would
is3.1% PE, 2.6% LPE, 13.5% PC and 5.1% LPC (Uhrigighlight the selectivity of this process.

etal. 1997). However, radioactive PE could not be The most striking finding was the presence

detected in the shed fraction with neither of th€f C;6.; and Gg., free fatty acids in shed lipid
precursors used. fraction. Although unsaturated fatty acids have

It is well known that lipids and mainly phos-been detectgd free and as components of PC and
pholipids, regulate the membrane fluidity and preTAG  (Uhrig et al. 1997) when cold
pare the bilayer for sheltering and maintenance #fypomastigotes were analysed (cf. also Kaneda
active membrane proteins (Singh et al. 1996). Thit al. 1986, Leon et al. 1989, Esteves et al. 1989),
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tion of GPl-anchor bound unsaturated fatty acids
to the pool of shed lipids.
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