Short Communication
Trop. Med., 29 (3), 181—185, September, 1987 181

Lipid-like Components Predominantly Appeared on

High-virulent Trypomastigotes of Trypanosoma cruzi
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Abstract: The trypomastigote stage of Trypanosoma cruzi plays the most important
role in completing infection of mammals. Therefore, the investigation of trypomastigote
functions is useful to understand parasite virulence. We have been studying functional
difference between trypomastigotes of high and low virulence. In the present work, we
examined difference between components separated from living trypomastigotes of
respective virulence by trypsin treatment, because trypsin treatment has been known to
remove some important functions of trypomastigotes. Separated components were passed
through a Benzamidine-Sepharose 6B column to remove trypsin, concentrated and dialyz-
ed against 0.85% saline in a cellulose tube which permits molecules with less than 3,500 molecular
weight (Mr) to pass. A part of concentrated sample was applied to SDS-poly-acrylamide
gel electrophoresis in slab gels. The gels fixed in 12.5% trichloracetic acid after elec-
trophoresis showed markedly larger amount of white deposits with a Mr range 37,000
to 50,000 on the lanes of high-virulent trypomastigotes than those of low-virulent. The
deposits might be dissolved in methanol-acetic acid-water mixtures which were used for
a staining sloution and a fixative for the following protein staining, because the part of
each lane where the deposits had existed was left unstained. Furthermore, precipitated
proteins of concentrated samples by five times volume of acetone showed to have lost
the deposits on SDS-PAGE. These results suggested that high-virulent trypomastigotes
possessed markedly larger amount of lipid-like components combined to cell surface by
protein compared with low-virulent ones.

Key words: Trypanosoma cruzi, Trypomastigote, Surface component, Lipid-like component

The trypomastigote stage of Trypanosoma cruzi is the most differenciated in three
major developmental stages and plays the most important role in completing infection of
mammals. The existence of some functionally indespensable glycoproteins on the cell sur-
face of trypomastigote was shown directly (Snary and Hadson, 1979; Snary, 1983;
Nogueira et al.,, 1981) and indirectly (Kipnis et al., 1981, Henriques et al., 1981). However,
the components specifically concerned with virulence have not been determined yet.
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We have been conducting the comparative studies on vtrypomastigotes of different
virulence derived from a single strain (Hermosura ef al., 1985; Kanbara et al., 1987a, b).
In the present work, we compared components which were separated from the cell sur-
face of living trypomastigotes of different virulence by mild trypsin treatment, based on
the fact that trypsin treatment removed important molecules from trypomastigotes, and
subsequently transformed them sensitive to alternative complement pathways and
macrophage phagocytosis.

Both high- and low-virulent trypomastigotes were derived from the Tulahuen strain,
the former were obtained through ‘a CM-cellulose column (Kanbara and Nakabayashi, 1983)
from ICR-mouse-skin fibloblast cultures infected with blood trypomastigotes from severely
infected mice and the latter were obtained by the same manner from L-cell cultures in-
fected with culture forms maintained in modified NNN medium for a long time (Her-
mosura et al, 1985). Isolated trypomastigotes (108-10° in total) were washed three times
in phosphate buffered saline (PBS), pH 7.5 by centrifugation at 1,800 g for 10 min,
suspended in 5ml of PBS containing 200 pg/ml trypsin (No. F8253, Sigma) and in-
cubated at 37°C for 30 min. Treated samples were vortexed for 30 sec, and centrifuged
at 1,800 g for 10 min. The supernatant was filtered through 0.45 ym filter (Milex-HA,
Millipore) and stored at —25°C. One hundred ml of stocked supernatant was adjusted to
pH 8.0 by adding Tris-HCl buffer (pH 9.0, 1M) and to 0.5 M NaCl by adding 2.1 g of
NaCl and applied to a Benzamidine-Sepharose 6B (Pharmacia) column (1.5X 7cm) to
remove trypsin, which was previously equilibrated by 50 mM Tris-HCI buffer (pH 8.0)
containing 0.5 M NaCl. Elution was done using the same buffer at a flow rate of 1
ml/min, and every 5ml of eluate was collected in a separate tube. Protein of each
eluate was measured by Lawry’s method. After disappearance of detectable protein, elu-
tion buffer was changed to 10 mM HCl containing 0.5 M NaCl to wash out captured
trypsin at a flow rate 2.5 ml/min for 30 min and again equilibrated by 50 mM Tris-HCI
buffer (pH 8.0) containing 0.5 M NaCl for the next use. Eluate containing protein was
concentrated in a cellulose tube (Dialyzer Tubing, M.W. Cut off 3,500, Nakarai Chemicals
LTD) against polyethylen glycol 20,000 and dialysed to 0.85% saline. A part of concen-
trated eluate was mixed with equal volume of 0.125 M Tris-HCI (pH 6.8) containing 20%
glycerol, 10% 2-mercaptoethanol and 4.6% sodium dodecyl sulfate (SDS), boiled for 2
min and subjected to SDS- polyacrylamide gel electrophoresis (SDS-PAGE), which was
carried out in 12.5% slab gels (acrylamide : bis-acrylamide = 37:1), using 5% gels for
stacking. The molecular weight standards ranging from 14,400 to 92,500 (Bio-Rad) were
used as markers. After electrophoresis, gels were first fixed in 12.5% trichloracteic acid
(TCA) for 30 min, which showed markedly larger amount of white deposits on the lanes
of the eluate from high-virulent trypomastigotes than from low-virulent ones (Fig 1A).
These deposits had wide range of molecular weight from 37,000 to 50,000 and were con-
ceived to be prominent components in high-virulent trypomastigote eluate judging from
protein staining pattern which were shown by the following staining with Coomassie
Brilliant Blue R and Silver stain, i. e. only a few proteins were detectable by the former



A

183

Separated components from living
trypomastigotes by trypsin treat-
ment were applied to SDS-PAGE
and them fixed in 12.5% TCA.
lane 1: separated components from
low-virulent trypomastigotes, lane
2: precipitated samples by acetone
of those from low-virulent ones,
lane 3: precipitated samples by
TCA of those from low-virulent
ones, lane 4 and 7: separated com-
ponents from high-virulent trypo-
mastigotes obtained in different
time, lane 5 and 8: precipitated
samples by acetone of the same as
lane 4 and' 7 respectively, lane 6
and 9: precipitated samples by
TCA of the same as lane 4 and 7
respectively.

: The same arrangement of the

samples stained with Coomassie
Brilliant Blue R.

The same arrangement of the
samples stained with silver stain.
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and numerous by the latter. Surprisingly, the parts where white deposits existed were
left unstained (Fig. 1B, C). This suggested that the deposits were dissolved and remov-
ed from the gels by the solution for Coomassie (50% methanol and 10% acetic acid in
water) or fixative for silver stain (40% methanol and 10% acetic acid in water). Sugar
staining of the deposits by periodic acid-Schiff after TCA fixation was negative (data not
shown). Furthermore, the concentrated eluate was mixed with five times volume of
acetone, and precipitate collected by centrifugation at 1,800: ¢ for 15min was dissolved in
0.0625 M Tris-HCI (pH 6.8) containing 10% glycerol, 5% 2 -mercaptoethanol and 2.3%
SDS, boiled for two min and subjected to SDS-PAGE. The white deposit by 12.5% TCA
disappeared after aceton treatment and new protein bands appeared (Fig. 1. A, C; lane
2,5 and 8), whereas precipitated samples by TCA treatment retained them (Fig 1;
lane 3,6 and 9). These results suggested that the deposit consisted of mainly lipid-like
molecules combined with proteins. At present the function of lipid-like components is
unknown but it is notified that remarkably bigger amount of them were found on high-
virulent trypomastigotes compared with low-virulent ones. They are combined to the cell
surface by protein (or peptids) because trypsin treatment removed them. Connelly and
Kierszenbaum (1984 and 1985) reported that phospholipase A or D treatment of the
parasite surface enhanced parasite-host cell association between 7. cruzi trypomastigotes
and host cells including phagocytic and nonphagocytic cells. This result also suggested
that lipid-like component containing phospholipids might exist on the cell surface
although they conceived phospholipase treatment might act to membrane phospholipids
and change membrane composition or physiology. They used blood trypomastigotes of
the Tulahuen strain from infected mice which is corresponding to high-virulent
trypomastigotes in the present work. Therefore increase in parasite-host cell association
by phospholipase treatment may explain the reason for faster uptake by macrophages of
low-virulent trypomastigotes (Hermosura et al., 1985) bacause they possess markedly less
amount of lipid-like components and parasite virulence.
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Trypanosoma cruzi DR trypomastigote HEFRRMEICIXIBERE S BB ELET S
MEEZ. BEFE, FREN. EEES (REXFERFEFHIEAERE ¥

Trypanosoma cruzi @ trypomastigote stage (32 DREBRDOBIFNORP i EE oK
g R, o TZOREROBRADEIICILZ D stage DIEHED § OWEEYBRT 5 DAEK
LRVWHEREBLIS, ZhE CR—HHEOREIDES trypomastigote D & -DHERED
B RET > T & A, 22 Tii &1 trypomastigote A3+ Y 7~ vOEHET2~3 DE
HEiolgErkosz LI, 2o I EATE trypomastigote 5 HlEEEI R ARSI
WTRENDORSL L DDOER G Lic, #8512 Benzamidine-Sepharose ‘6 B ®#» 5 4
HBLMY 7Y v EBRGCRBRCSTES SO EZEAI RV B-AF o -7 AV TERME
LT SDS-PAGE i TH#7 Lic, wkEI£12.5% TCA BT THBABEEERS hizEL I
LEOREILBRERD I, ZOWBYILLDOEROBARETRIHATII Enb, 2 & /-,
Fir 2 UREAE I CRBRAECRFPCERTHLE LR D, BRSEEOT 2 v %A
WThY FY VIR L BB S FORAR LI, SDS ¥ EUBREEK CEE% SDS-PAGE
Chid s &, WEESERT S, ThbDZ EnbiEBEHK trypomastigote MAFEE L,
EHR L > THEIWCEEEN S VHFEO AL LEVHCSBCHFET S EATFHEIA
%
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