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Abstract

Biotinylation is proposed for the identification of surface proteins iKey words
Schistosoma mansoosing the streptavidin-HRP conjugate for the Biotin

detection of labeled polypeptides. However, control samples atsBiotinylated polypeptides
showed several endogenous biotinylated polypeptides. In an attemjstristosoma mansoni
to determine the possibility of nonspecific binding between the" """ """
streptavidin-HRP conjugate and polypeptides frBmmansonithe

conjugate was blocked with biotinamidecaproate-N-hydroxysuccini-

mide ester (BcapNHS) before biotin-streptavidin blotting. No bands

were detected on the nitrocellulose sheet, demonstrating the specific

recognition of biotin by the streptavidin present in the conjugate.

Whole cercariae and cercarial bodies and tails showed several endog-

enous biotinylated polypeptides. The biotin concentration was 13 ug/

190,000 cercariae. Adult worms presented less endogenous biotinylated

polypeptides than cercariae. These results may be due to changes in the

environment from aerobic to anaerobic conditions when cercarial

bodies (schistosomula) are transformed into adult worms and a de-

crease in C@production may occur. Cercariae, cercarial bodies and

adult male worms were examined by transmission electron micros-

copy employing an avidin-colloidal gold conjugate for the detection

of endogenous biotin. Gold particles were distributed mainly on the

muscle fibers, but dispersed granules were observed in the tegument,

mitochondria and cytosol. The discovery of endogenous bioth in

mansonishould be investigated in order to clarify the function of this

vitamin in the parasite.

Introduction through the skin, the cercariae lose their tails
and the glycocalyx, originating the schisto-
Schistosoma mansoisi one of the most somula, that later will be transformed into
prevalent parasitic helminths that infect huthe adult worms. At the same time, changes
mans. Snails of the genBsomphalariaare on the surface and ultrastructural and meta-
the intermediate host of this parasite, releagolic changes occur to adapt the worms to
ing cercariae, the infective larvae for huthe new environment.
mans, into fresh water. During penetration S. mansonsurvival is dependent on the
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degradation of glucose obtained from thevere kept at 9% for 45 min and the di-
endogenous glycogen reserve. Evidence fgested material was used for electrophoresis
the presence of gluconeogenesi§irman- and blotting. All solubilized samples were
soniwas not observed until recently, whertreated with 10% (w/v) trichloroacetic acid
the activity of four gluconeogenic enzymedor 15 min at 78C. The samples were then
was demonstrated in adult wormsSofman- kept on ice for 30 min and centrifuged at
soni (1). Two of those enzymes were card,000g for 15 min at room temperature. The
boxylases which must contain biotin as prosprecipitates were resuspended in 0.5 ml phos-
thetic group in their structures. The presencghate buffered saline (PBS) (0.14 M NaCl,
of endogenous biotin has been shown 8.7 mM KCl, 1.5 mM KHPGQ,, and 8.2 mM
several prokaryotes (2-4), fungi and yeasaHPQ,), pH 7.4, for the protein assay
(5,6) and in birds and mammals (7,8). How{11).
ever, no reports are available about this vita-
min in helminths. Sample biotinylation

In the present study, we identified endog-
enous biotinylated polypeptides in cercariae A total of 2,000 cercariae, 1,500 bodies
and adult worms ofS. mansoniusing a or 4,500 tails were washed with cold sterile
streptavidin-HRP conjugate, and the presPBS. Each sample was incubated with 0.22
ence of endogenous biotin in cercariae, cemM biotinamidecaproate-N-hydroxysuc-
carial bodies and adult worms was detectecinimide ester (BcapNHS) (Calbiochem

by transmission electron microscopy. Boehring Diagnostics Hoechst, La Jolla,
CA) in 250 pl PBS for 5 min at room temper-
Material and Methods ature (12). The reaction was stopped by
the addition of 500 pl 2.2 mM L-lysine in
Parasites PBS.

S. mansorgercariae of the S&o LourengoDetection of biotinylated polypeptides
da Mata (SLM) strain were kindly supplied
by Dr. J.F. Gongalves, Sector of Malacol- Solubilized samples (30 g protein) were
ogy, Centro de Pesquisas Aggeu Magalhdesybmitted to SDS-PAGE (13) and the pro-
FIOCRUZ, Recife, PE. Adult worms wereteins were transferred to nitrocellulose sheets
obtained from ether-anesthetized infectedt a constant current of 100 mA for 50 min at
mice by heart perfusion 40-45 days afteroom temperature. The nitrocellulose mem-
infection with approximately 150 cercariaebrane was incubated overnight aC4with
per animal. Cercarial bodies and tails fron8% (w/v) skim milk in 10 mM Tris buffer,
S. mansonivere separated by vortexing (9),pH 7.2, containing 0.15 M NaCl and 0.5%
followed by isolation on a Percoll gradient(v/v) Triton X-100 (TBS-T), washed several

from 10 to 50% (10). times with TBS-T, and incubated with a
streptavidin-HRP conjugate (1:4,000 dilu-
Sample solubilization tion) at room temperature. The membranes

were washed with TBS-T and incubated with
Cercariae, cercarial bodies, cercarial tail40 mM 3,3',5,5'-tetramethylbenzidine, 18
and adult worms dB. mansonivere homog- mM sodium dioctyl-sulfosuccinate in cit-
enized separately in 0.25 M Tris-HCl buffer rate-phosphate buffer (50 mM citric acid
pH 6.8, containing 4% (w/v) sodium dode-and 90 mM disodium phosphate), pH 5.0,
cyl sulfate (SDS) and 10% (v/v) 2-mercaptocontaining 25% (v/v) ethanol, until visual-
ethanol. After homogenization, the samplegzation of the bands.
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Electron microscopy | Il

For transmission electron microscopy, the
cercariae, cercarial bodies and adult worms
were fixed overnight in 2% (v/v) glutaralde-
hyde, 4% (v/v) p-formaldehyde and 5 mM
CaCl, in 0.1 M cacodylate buffer, pH 7.4, at
4°C, postfixed with 1% (w/v) Osgcontain-
ing 5 mM ferricyanide, for 2 h ap@, dehy-  45»
drated in acetone and embedded in EPON
812. Sections were cut with a diamond knife,
picked up on copper grids, dipped in a oan
colloidon solution and dried. The grids were
keptin PBS, pH 7.4, containing 5 mM man-
nose, 5 mM galactose and 5 mM fucose, fdr+-3 >
1 h, washed with distilled water and then a b ¢ d e
incubated with an avidin-colloidal gold con-Figure 1 - Detection of biotinylated polypeptides on nitrocellulose sheets using a
jugate in TBS-T for 2 hat 8. After wash- i L o, o e e o bl corea e
Ing with TBS-T and distilled water, the gl‘ldSe’ unlabeled bodies; f, cercarial tails from labeled cercariae; g, unlabeled tails; h,
were dried and incubated with uranyl acetatesrcarial bodies and j tails labeled with BcapNHS after isolation on a Percoll
and lead citrate. The samples were examinégdient
with a JEOL 100 CX-Il electron microscope.ure 1h and i) compared with the samples

obtained from the labeled cercariae, includ-

66 »

Results ing polypeptides larger than 118 kDa and
smaller than 27 kDa.
Cercarial bodies and tails & mansoni Bands were not detected on the nitrocel-

were separated on a 20-30% Percoll gradiehtlose sheets in the samples containing en-
(v/v) for the tails and 40-50% (v/v) gradientdogenous biotinylated polypeptides incu-
for the bodies. bated with HRP or streptavidin-HRP conju-
Figure 1 shows the biotinylated polypep-gate treated with BcapNHS, followed by
tides of cercariae, cercarial bodies and tailscubation with an appropriate substrate.
labeled or not with BcapNHS and identified Detection of the endogenous biotinylated
by the streptavidin-peroxidase conjugatepolypeptides in male and female worms of
Comparison of the polypeptides from la-S. mansonby the streptavidin-HRP conju-
beled and unlabeled cercariae (Figure 1pate revealed three bands with apparent mo-
and c) demonstrated the presence of sevetatular masses of 59, 66 and 84 kDa in
additional bands in the labeled cercariagnales, and very faint bands in females (data
Polypeptides from cercarial bodies and tailsiot shown).
isolated from labeled cercariae (Figure 1d Biotin and biocitin were used as stan-
and f) did not differ from the unlabeled dards for the analysis of these compounds in
samples (Figure 1e and g). However, theercariae. The result obtained with biotin
tails presented more biotinylated polypepwas 13 pg and the result obtained with
tides than the bodies. When the bodies ar@ocitin was 14.5 ug per 190,000 cercariae.
tails were labeled after separation and isola- Transmission electron microscopy of all
tion on the Percoll gradient, a different dissamples showed the presence of endogenous
tribution of the biotinylated polypeptides wasbiotin in S. mansoniln the cercariae, gold
observed on the nitrocellulose sheets (Figearticles were mainly distributed on muscle

Braz J Med Biol Res 30(7) 1997



840

Figure 2 - Transmission electron
microscopy showing endoge-
nous biotin in Schistosoma man-
soni. An avidin-colloidal gold
conjugate was used for the de-
tection of the endogenous bi-
otin. a, Muscle fibers of cer-
cariae; b, spine in a cercarial
body; ¢, mitochondria of cer-
cariae; d, tissue of male adult
worms. Magnification: 40,000X.
Arrows point to gold particles.
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fibers (Figure 2a), but dispersed granuleBPiscussion

were observed in the tegument and mito-

chondria (Figure 2c). Cercarial bodies accu- Over the last few years, derivatives of
mulated dense granules at the base of tiotin have been used to label biological
spines (Figure 2b). In adult male worms, gol@nacromolecules (14-16), including surface
particles were concentrated in areas close foteins of parasites. The profile of surface
the surface of the worms (Figure 2d). proteins fronBrugia malayiabeled with N-
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hydroxysuccinimide-biotin (NHS-biotin) did It is well known that tails consume more
not differ from that obtained with the oxygen than bodies (19) and the transition
radioiodination procedure (17). The biologi-from aerobic to anaerobic metabolism oc-
cal function ofTrypanosoma cruzivas pre- curs only in the cercarial bodies (20). On the
served after labeling its surface proteins witlother hand, biotin is present in carboxylases,
sulfo-N-hydroxysuccinimide-biotin (18). In enzymes that catalyze the transfer of, @D
the present study, the surfaceSofmansoni substrates in the cells. In the host blood, the
cercariae was labeled with BcapNHS in amrercarial bodies find a lower oxygen tension
attempt to identify antigenic proteins, with-and probably utilize anaerobic metabolism,
out the risk involving radioactive isotopes.avoiding Q consumption and C{Qproduc-
However, control samples presented a largion. Under these conditions the synthesis of
number of endogenous biotinylated polypepbiotin-containing enzymes may be reduced
tides. in the parasite. The decrease in the relative
The bands from cercarial bodies and tailamount of biotinylated polypeptides in adult
obtained from labeled cercariae did not difworms in comparison with the cercariae may
fer from those obtained from unlabeledbe due to an adaptive metabolic process.
samples, suggesting the loss of cercarial sur- Transmission electron microscopy re-
face polypeptides from the glycocalyx dur-vealed the presence of biotin $ mansoni
ing the isolation of bodies and tails, sincemainly in the muscle fibers of cercariae and
many other bands were seen in the wholeercarial bodies, but aggregates of gold par-
labeled cercariae. The different profile ofticles were also observed at the base of the
biotinylated bands from bodies and tails laspines. The function of this vitamin in the
beled after their separation on a Percoll grgarasite is unclear and needs to be investi-
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dient may include proteins present on thgated.

external membrane of the schistosomula.

The incubation with BcapNHS for 2, 4, 6Acknowledgments
and 8 min did not alter the number of bands

on the nitrocellulose sheets (data not shown), The authors wish to thank Dr. Isairas
suggesting that, under the conditions of thedeadovan and Rafael J.R. Padilha for help in
experiments, the derivative was not internalthe electron microscopy experiments.

ized by the worms.
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