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BACKGROUND

The grant was awarded on August 11, 1986.  During the one a half
year period we have {inished the identification and characterization ol major
antigenic proteins from the surface of adult S. japonicum by using immuno-
precipitation method.  These proteing were also compared with another species
of oriental schistosome, ie., S mekongi, and S. mansoni. In this report we
would like to present the work on identification and characterization of
antigenic surface proteins and lipids in adult of S. Japonicuin and other schis-
tosome species using immunoblotting.  Since this technique is more conve-
nient to perfonn, we intena to use it as the principal method to detect
specific monoclonal antibudies (MAB) to be raised against surface antigens.
Therefore, first we have to verify that the antigens (especially proteins)
detected by this method do not differ greatly from that obtzined from
immunoprecipitation technique, which is more difficult to perform and not

convenient for use in the screening of MAB(s).
OBJECTIVES OF THE PROJECT
2.1 To identify and  characterize antigens on the surfece of the tegument

of cercariae, schistosomula and adult Schistosoma japonicum (Chinese

& Philippine), and to study their cross-reactions with surface antigens
ol other schistosome species,

2.2 To produce monoclonal antibodies (MAB) against parasite surface
antigens identify MAB that can kill schistosomula, and those that can
react with specific surface antigens, which could be used for immuno

dingnosis.
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MATERIALS & METHODS
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In this period we have performed 2 major experiments as follows :

Identification and compatison of immunogenic surface protein antigens

of adult S, japonic um, S. mekongi and S, mansoni by immunoblotting

In this experiment, the sutface antipens of parasites were
obtained as follows @ the parasites' tegument were sxtracted by
freeze-thawing on dried ice in tris-buffer for 20 cycles, and the
shed pieces of tegument in rhe supematant were collected after
centrifugation of the mixture at 100 x g for S win.  The super-
natant was solubilized in the SDS-PAGE sample buffer and applied
onto 12.5% SLS-PAGI gels.  Then, electrophoiesis was performed
at 100 valts for 4 hrs, and the proteins on gel were blotted onto
nitrocellulose (NC) paper using blotting apparatus with setting at
0.5 mA for 1 he. Antigenic proreins on the nitrocellulose paper
were detecred by incubating NC strips in infected mouse serumn and
followed by rabbit anti-mouse Ig labelled with horseradish peroxidase
(HRP).  The immunogenic proteins that bind with anti-mouse lg-HRF
were visunlized by incubating the nitrocellulose papers in 3,3-diamino-

berzidine and | Iz( )2_

ldentification_of lipids

n_the surface of S. japonicum

Ihe presence of lipids as membrane surface components have
been reported in various species of parasitic helminths, including
S. mansoni.  Some of the lipids have been demonstrated to be
immunogenic in both animals or human infected by the parasites.

In this experiment, living adult 8. japonicum (Philippines)

125 - . .
were [-labelled by a similar procedure as used in the protein
tabelling according to imumunoprecipitation method.  Freeze-thawed

tegument of the parasite was prepared and lyophilized into dry powder

and lipid components were extracted by hexane-isopropanol.  The



solvent could reproducibly recover the majority of the radioactively
labelled compousds, whereas the precipitate (presumably proteins)
abways represented less than 20%, suggesting that lipids were major
components of the S. japonicum tegument.  The lipid fraction
was further extracted in an agqueous system to separate polar
lipids (glycolipids/lipoproteins) trom non-polar tipids; and it was found
that there are glycolipids about 3-4 times higher than non-glycolipids
as determined from their radioactivities.  The radioactively  labelled
lipids were observed to bind tightly to the Eppendorl plastic tubes
. . . 5 6
leading to matked loss during the extraction.  However, 107 - 10
125 - . .
cpm ol the I-plycolipids were usuatly obtained following the
extraction.  Anmalysis of labelled lipids were performed on thin
layer chromatography, and revealed by suteradiography in comparison
with standard lipids.

4. RESULTS & DISCUSSION

4.1 Identification and comparison of immunogenic surface protein antigensof adult

ing (Table 1, Figure 1)

S.japonicum and other sehistosoma by immunoblot

It was found that in all species most bands that occur in
immunoblotting correspond 1 those present in immunoprecipitation.
However, there are penerally fewer bands (up to 5 or 6) in immuno-
blotting than in immunoprecipitation, and the loss is greatest among
bands with MW from 120,000 upwards, There are also slight shifts
in MW of some bands in comparison to immunoprecipitation.  tHowever,
after taking this into account, it appears that there are three regions
with strong cross-reactivities wmong various species.  The first and
most intense are two bands at MW between 80,000 to 86,000 and at
68,000, the sccond is at MW 29,500 to 31,500, and the third at MW37,000 to
38,500, hmmunoprecipitation experiment using S, mansoni antigen (MA)

as a starting material shows that there is also consistent and strong



4.2
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cross reactivities among bands 79,500 to 26,500, whereas the cross
reactivities at MW 68,000 and 8C 200 to 85,000 are much less

pronounced (Table 1, Figure 1), It should also be noted that bands
68,000 and 86,000 of S. japonicum are not intense in immunoprecipi-
tation but appear very intense in bmmunoblotting. [t is probable that these

bands are "Lidden” or not so rich i tyrosine, and therefore not easily

. 125 . . . . .
accessible 1o I labelling, white antibodies against them are well generated.

It is, therefore, possible that these proteins are major surface proteins in

adult oriental schistosome that could be used for detecting MAB.

tdentification of antigenic surface lipids

Analysis on thin-layer chromatography (T1LC, n-butanol
acetic acid @ water - 3:1:1) and autoradiopraphy revealed at least
3 main components are present in the glycolipid preparation.
Identification of these lipids are under investigation.

Antigenic property of the plycolipids was also investigated by
immunoprecipitation using mouse inunune serum and protein A-Scpharose.
Only 0.4% of the radioactivity (200 cpm from 5.3 x 1o cpm) was
found in the immunoprecipiiote. The proportion was rather small
and it was uncertain whether this value significantly represented the
surface plycolipid antigens of the S, japonicum.  Additional experi-
ments are being conducted to confirm the results by using increasing
amount of the sample ana glass tubes (to replace plastic tubes) to
increase the recovery yield during the extraction,

Furthermore, an alternative approach will be attempted to
confirm the above results by using the procedure which has recertly

been reported for studying glycolipid antigens of Leishmania major

(Rosen, et al., 1988, Molecular and Biochemicai Parasitolopy 27 @
93-100).  Both glycolipids and non-glycolipids of S. japonicum will

be separated op TLC and transferred by blotting to a nitrocellulose



membrane on which the antigens (if present) will be revealed by
conjugating with homologous immune sera from either mouse or human.
Tho . . ) 125 .

The imimune complex will be subsequently detected by I-protein A,
and autoradiography performed.  ft will alse be of interest to examine
cross immunoreaction of the hipid antigens among various strains and
species of schistosomes as well as the possible detection of circulating

glycolipid andigens and their antisera.
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CONCLUSION & REMARKS

We have deaonstrated that the surface pmteins at MW 86,000; 80,000
and 68,000 are major antigenic proteine of S, japonicum as shown by immu-
poblotting, and that these proteins are quite specific to otiental schistosomes.
 MAB can be developed apainst them, they could probably be used for

immunodiagnosts by the adaptation of immunoblotticg technique,

HORKPLAN FOR THE NEXT PERIOD

6.1 Attewmpt will e mude to identifly and chatacterize proteins that may
be released into the medium and hosts' sera from the parasites, and
compare with the surlace proteins as obtained from immunoprecipi-
tation and immunoblotting,

6.2 The screening for possitive MAB clones against surface proteins that
have Leen ddentitied by using immunoblotting will be performed.

6.3 The identification of MAR clones that bind to the surface of parasites
by immunofluorescence technique will be also screened.

6.4 Further study on immunogenic lipids will also be performned.
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TABLE 1 IMMUNOBLOFTING PATIERNS OF PROTEINS DERIVED FROM FREEZE-
FHAWED ADULT TRGUMENT OF S. MANSONI (MA), S. JAPONICUM
(CHINESE-CH), S, JAPONICUM (PHILIPPINE-PH) AND S, MEKONGI (ME)
AGAINST MOUSE ANTISERA AGAINST S. MANSONI (ISMA), S. JAPONI-
CUM (CHINESE-1SCH), S, JAPONICUA (PHILIPPINE-ISPIH) AND S.MEKONGI
(ISME); AND CON-A STAINING PATTERN OF THESE PROTEINS

MA®* CH® M ISATA ISCH & ISPH [SME
snia L orsen Do |sa cisen i [ TMA . GHEDPIT ME | MA CLIEPHT ME
205 205 e(*) ' +(*) +(*)
180 185 | +(*) ¢ +(*) +(*)
160 158 155 . +(*) +(*)
128 H*)
114 +(*)
105 v(*) + + + +
94 ] + +(*) + + ++(*)
86 85 + +4(*) ++ ++ ++(*)
80 () 4 +
68 68 v + + ++(*) ]+ ++ ++(*)
61 62 G4
58 +(*)
54
42.5 a5 43 ; +(*)
37 K IS v b + + 4+ + + ++(*)
34 14 35 ‘ + + +(*)
29.5 1)) L5 o (Y) b4 +(*) 4 ++  ++(*)
26.5 26 26 b ¢ +(*) +
22.5 2 2 (*)
19 19
<5 <15 <15
0o

' Signs dindicares relative intensity alter incubating NC strips in rabbit anti-mouse

b linked to HRP, and staining with DAB ”202'

Signs indicates whether the bands also show up when the NC strips are stained
with Con A,

. . . L . 125
MA® CH* ME*  are immunoprecipitation patteins ol parasites' I labelled surface
antigens with corresponding immune sera. (See Progress Report ##2).
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FIGURE 1
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IMMUNOBLOTTINGS OF ANTIGENIC PROTEINS FROM THE TEGUMENT

OF S. MANSONIL (MA), S. JAPONICUM (CHINESE & PRILIPPINE) (CH&PH),

S. MEKONGE (ME),  THE TEGUMENTS WERE EXTRACTED FROM THE

PARASITES BY FREEZE-THAWING, AND SOLUBILIZED IN THE SAMPLE
BUFFER.  ELECTROPHORESIS WAS "IFORMED ON 12.5% SDS-PAGE,
AND PROTEIN BAN! IRANSFERRED ONTO NITROCELLULOSE (NC)
PAPER.  THE NC STRIPS WERE OVERLAID WITH MOUSE IMMUNE
SERA ISMA, ISCH, ISPIT AND ISMIL, AND IMMUNOGENIC BANDS WERE
DETECTED BY RABBIT ANTI-MOUSE [gG LABELLED WiTH HORSE-

RADISH PEROXIDASE (HRP).  THE COLOR WAS DEVELOPED BY

INCUBATING WITH DAB + ||2()2.
Experiment 1 ¢ A. Ag(s) + ISMA B. Ag(s) + ISCH
(blotting time-1 hr) C. Ap(s) + ISPH D. Ag(s) + ISME
Experiment 2 : £.  Agp(s) + ISMA F. Ag(s) + ISCH

(blotting time-11 hr) G. Ag(s) + ISPl H. Ag{s) + ISME
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