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Protective Imnmunity Induced in Mice by F8.1 and F8.2
Antigens Purified from Schistosoma mansoni Eggs
Claudia Campra Ferreira, Marcelo Matos Santoro, Alfredo Miranda Goes*
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Schistosoma mansosoluble egg antigens (SEA) were fractionated by isoelectric focusing, result-
ing in 20 components, characterized by pH, absorbance and protein concentration. The higher absor-

bance fractions were submitted to electrophoresis, and fraction 8 (F8) presented a specific pattern of

bands on its isoelectric point. Protein 3 was observed only on F8, and so, it was utilized to rabbit
immunization, in order to evaluate its capacity of inducing protective immunity. IgG antibodies from

rabbit anti-F8 serum were coupled to Sepharose, and used to obtain the specific antigen by affinity
chromatography. This antigen, submitted to electrophoresis, presented two proteic bands (F8.1 and

F8.2), which were transferred to nitrocellulose membrane (PVDF) and sequenciated. The homology of

F8.2 to known proteins was determined using the Basic Local Alignment Search Tool program (BLASTp).

Significant homologies were obtained for the rabbit cytosolf @atake inhibitor, and for the bird,a
proteinase inhibitor. Immunization of mice with F8.1 and F8.2, in the presencerghebacterium
parvumand AlI(OH} as adjuvant, induced a significant protection degree against challenge infection,
as observed by the decrease on worm burden recovered from portal system.
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Schistosoma mansadnfection is characterized Some antigens have been purified from parasite
by the presence of adult worms in the portal andggs, using either conventional purification tech-
mesenteric veins as result of a complex migratonyiques (Lukacs & Boros 1992, Hirsch & Goes
cycle, initiated by cutaneous penetration of cert996) or affinity chromatography with human
cariae, transformed into schistosomula in the skimonoclonal antibodies (Hirsch et al. 1997). It has
of an appropriate host (Boros 1989). In mice, thbeen previously demonstrated that fraction$.of
pathology of schistosomiasis is associated with thmansonisoluble egg antigens were able to sensi-
daily production of viable eggs by the intravascutize and elicit granulomatous hypersensitivity in
lar worms. Many eggs do not reach external envimice (Harn et al. 1989, Lukacs & Boros 1991). In
ronment and cause an inflammatory response whéms study, we report the characterizationSof
trapped in liver sinusoids, leading to predominantlynansoniegg antigens fractionated by liquid iso-
cell-mediated granuloma formation and ultimatelhelectric focusing and their capacity to induce pro-
to hepatic fibrosis (Phillips & Lammie et al. 1986).tection against a challenge infection.

Numerous efforts over the last decade have focused MATERIALS AND METHODS
the elaboration of a reliable vaccine able to protect .
humans against natural infection 8ymansonilt Mice and parasites Adult female BALB/c

is essential to have available defined, purified pardpice, purchased from Centro de Bioterismo, ICB,
site antigens, allowing a better understanding d#FMG, Belo Horizonte, Brazil, and maintained
its immunogenic and biological functionsunder standard laboratory care, were used through-
(Kambara & Wilson 1990, Hirsch et al. 1997).0ut this study. Cercariae & mansonivere ob-
tained fromBiomphalaria glabratasnails, previ-
ously infected with miracidia of the L.E. strain,
from Belo Horizonte, Brazil. Anesthetized mice
This investigation received financial assistance fronf10/group) were exposed to cercariae on the abdo-
Conselho Nacional de Pesquisa (CNPg/PIBIC), Prdnen, using the ring method of Smithers and Terry
Reitoria de Pesquisa da Unlver3|dade~FederaI de Min $965). Vaccinated and control mice challenged
S:Srgfisgp(iph%#&g\ﬂe?ra?:?Fzggg?é%‘:ogi)Amparo ith cercariae were perfused eight weeks after ex-
*Corresponding author, Fax: +55-31-441.5963. E-maif0Sure (Smithers & Terry 1965). The protective
Immunity of each group was evaluated by com-

goes@mono.ich.ufmg.br . . .
Received 4 May 1998 paring the recovery of worms from immunized and
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SEA fractionation Soluble eggs anigen (SEA)  Amino-terminal sequencingrhe SDS-PAGE
was fractionated by isoelectric focusing (IEF) in @rotein 3 was electrophoretically transferred to
liquid cell (Rotofor Cell, BioRad, Richmond, CA) polyvinylidine difluoride membranes (PVDF, 0.2
according to manufacture’s instructions. Brieflymm, BioRad) with the transblot apparatus, at a
5 mg SEA were diluted tenfold with 3 M urea in-constant current of 50 mA, overnight. Transfers
cluding a final ampholyte (pH 3-10, Pharmaciawere stained for 1 min with 1% Ponceau S in 10%
Piscataway, NJ) concentration of 4%. SEA wagcetic acid, briefly destained in distilled water, and
applied and focused for approximately 500 voltir-dried. Protein was cut from membranes, and
for 3 hr. Subsequently, 20 fractions, designated Fdmino-terminal sequencing were performed by
to F20, were harvested and the pH of each fractiaDentro Brasileiro de Sequenciamento de Proteinas,
was measured (Fig. 1). To remove ampholytegjniversidade de Brasilia, Brasilia, DF, Brazil. To
fractions were dialysed against phosphate buffefetermine sequence homology, amino acid se-
S-aline (PBS) Protein Concentration of each fra('quences were Compared to protein seguences in
tion was measured according to Bradforghon-redundant data bases, using the Basic Local

microassay (Bradford 1976). Alignment Search Tool program (BLASTp)
(Altschul et al. 1990), at National Center for Bio-
20 12 technology Information (NCMI).
. * 1 Immunization of mice with F8.1 and F8.2 -
151 /,_.,./ Groups of five BALB/c mice were immunized by
= “ el s s.c. injections of 16y of each F8.1 and F8.2 prepa-
S / o ration, in presence of 10} of Corynebacterium
8 / :\‘&::_u 16 & parvumand 1 mg of aluminium hydroxide
2 = g [AI(OH) 4] as adjuvant. Animals were boosted
< o8 7 \u\ 1’ twice, at 2-week intervals, with identical amounts
- S X of antigen, but the last injection was done by i.p.
0.04+— . . . without adjuvant.
0 5 10 15 20
SEA Fractions RESULTS

Fig. 1: elution profile of SEA by liquid isoelectric focusingin ~ Fractionation of SEA by IEF and purification
rotofor cell. 5 mg of SEA were diluted tenfold with 3 M ureaof F8.1 and F8.2 by affinity chromatographin-
including a final ampholyte (pH 3-10) concentration of 4% athe present study, utilizing two different proce-
500 volts for 3 hr. This procedure resulted in 20 fractions, chalaures we purified F8.1 and F8.2 fr@nmansoni
acterized by pH, absorbance and protein concentration. P ’ " . .
egg antigens. Results presented in Fig. 1 depict the
fractionation of SEA utilizing liquid isoelectric
focusing in a Rotofor Cell system. This procedure

SDS-polyacrylamide gel electrophoresis (SDgesulted in 20 fractio_ns, characterized by pH_, ab-
PAGE) and Western blotsoeletric fractions sepa- sorbance and protein concentration. The higher
rated by SDS-PAGE (Laemmli 1970) were eithepbsorbance fractions were submitted to electro-
Coomassie blue stained or electrophoreticallphoresis, and fraction 8, denominated F8, pl 5.8,
transferred to nitrocellulose membrane (BioRad)presented a specific pattern of bands on its isoeletric
as described by Towbin et al. (1979). point. Protein 3 was observed only on F8, and so,

Production of rabbit anti-serum to Protein 3 -was utilized to rabbit immunization.

The protein 3 (M.W. of 68 kDa) of F8 fraction (pI ~ Immunoaffinity chromatography was applied
5.8) was excised from SDS-PAGE and used d¢ purify Protein 3 from F8, prepared in the ab-
immunogen. For immunization, Coomassie bluesence of protease inhibitors, using specific rabbit
stained protein was cut of two to three gels, washehtibodies coupled to Sepharose-4B. The purified
with PBS, and homogenized with 0.5 ml of PBSantigen, submitted to SDS-PAGE and Western blot
The antiserum was obtained from rabbits immuanalysis, revealed to have two proteic bands, de-
nized by i.m. injections of sample emulsified withnominated F8.1 and F8.2, with respectively M.W.
complete Freund adjuvant at a 1:1 ratio, andf 70 kDa and 68 kDa (Fig. 2). The amino acid
boosted twice at 2-week intervals with identicabequence data obtained for 20 amino-terminal resi-
antigen amounts but in incomplete Freund adjudues of F8.2 protein are presented in Table. This
vant. Specific rabbit antibodies were coupled tpartial amino acid sequencing indicated strong se-
cyanogen bromide-activated Sepharose-4B, arglience homology to rabbit cytosolic Laiptake
F8.1 and F8.2 proteins were purified as describddhibitor antagonist and @ 1 - proteinase inhibi-

by Goding (1986). tor (100% homology).
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Immunization of mice with F8.1 and F8.2, andhe number of worms, recovered eight weeks after
their effect on a subsequent infection with Schallenge infection of immunized animals, was sig-
mansoni cercariae The protective effect of im- nificantly reduced when compared to that observed
munization with F8.1 and F8.2, in the presence afn adjuvant-immunized or not-immunized con-
C. parvumand AI(OH); as adjuvantwas addi- trol mice. Immunization with F8.1 and F8.2 estab-
tionally investigated in mice. As shown in Fig. 3,lished a protection of 29% and 35%, respectively.
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Fig. 3: protective effect of F8.1 and F8.2. BALB/c mice were
Fig. 2: SDS-PAGE oSchistosoma mansoegg antigen affin-  immunized with 10vg of each antigen, in presenceCafryne-
ity purified Protein 3. Samples (F8) and molecular weight markesacterium parvunand Al(OH), as described on Materials and
(PM) were applied to 10% SDS-PAGE under reducing condiMethods. Worm burden was determined by perfusion of portal
tions, followed by Coomassie blue stain. Two separated praystem, at eight weeks after challenge infection, in five mice/

teins were evidenciated: F8.1 and F8.2. group. % protection = 100 - experimental/control x 100.
TABLE
Protein sequence homology between F8.8afistosoma mansoand other species
Homology? Animals  Similarity Identity  Size Score Probability
(%) (%) (aa)
Antagonist protein, cytosolic Gauptake rabbits 100 100 13 69 0.00014
inhibitor antagonist/serum albumin homolog
a,-proteinase inhibitor birds 100 83 12 59 0.0043
70 kDa seizure activity-linked albumin-like rats 92 84 13 60 0.0047
glycoprotein
TB66=66kda seroreactive protein Mycobacterium 92 83 14 56 0.017
tuberculosis
Serum albumin (fragment) human 92 76 13 59 0.0054
49 kDa protein (cornea peptide) rats 92 76 13 59 0.0062

a: N-Terminal sequence of FB2. EAHKSEIAHRFNDVQXEHFIGLVL
This protein was compared to protein sequences deposited in non-redundant databases, using the Basic Locz:
Alignment Search Tool program, BLASTp.
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DISCUSSION tigens recognized by human monoclonal antibod-

In this study we identified immunogenic com-1€S (Hirsch et al. 1997).
ponents of5. mansonégg antigen preparation es- Data presentgd here clearly demonstrate .that
sential to the formulation of a schistosomiasis vad-8-1 and F8.2 might be of help in the formulation
cine. In order to conduct this issue we used twgf & vaccine, which could reduce worm burden.
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