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IDENTIFICATION OF SURFACE ANTIGENS AND PRODUCTION OF MONOCLONAL 
ANTIBODIES IN SCHISTOSOMA JAPONICUM (CHINESE & PHILIPPINE) 

PRASERT SOBHON, WANNANA PANUWATSUK, CHINNAVAT THARASUB, SUCHART 
UPATHAM, THANIT KUSAMRAN AND VITHOON VIYANANT 

Faculty of Science, Mahidol University, Bangkok 10400, Thailand. 

ABSTRACT 

The patterns of 125I-labelled surface proteins and immunoprecipitations by 
mouse antisera against S. japonicum (Chinese) (ISCH), against S. japonicum (Philippine) 
(ISPH), against S. mansoni (ISMA) and human immune serum against S. japonicum12 
(Philippine) (IHPHI) are identical for adults of both strains of S. japonicum. The I
labelled surface proteins consist of 18 bands, with the heaviest labelling at bands 
180,000; 158,000; 128,000 and 15,000. Immunoprecipitations by ISCH, ISPH, IHPH 
result in similar patterns. The most intense band that stands out in contrast to 
others is 128,000, which is not precipitated by ISMA, mouse antiserum against 
S. mekongi (ISME), nor mouse antiserum against S. hematobium (ISHE); thus it is 
the most unique and specific antigen detected only in S. japonicum. Other bands 
with moderate precipitation against ISCI-1,ISPH and IHPIl are 205,000: 180,000; 158,000; 
45,000; 38,000; 34,000; 30,000; 26,000 and 23,000. It should be noted that mouse and 
human antisera produce identical patterns and that these bands show slight to moderate 
ciss-reactions with ISMA. Band 15,000 is probably non-specifically precipitated, 
since it is always intense against all antisera as well as non-immune serum. In 
addition, it was found that band 86,000 is specifically and heavily precipitated against 
ISME and ISHE. The rest shows similar and light cross-reactions to ISME and ISHE 
as against ISMA. In conclusion, adults of S. japonicum (Chinese & Philippine) show 
a major and non-cross reacting surface antigens against ISMA, ISME and ISHE at 
128,000 and 158,000, and specifically cross-reacting antigen against ISME and ISFIE 
at 86,000. The rest of the surface proteins show light to moderate cross-reactions 
against ISMA, ISME and ISHE. 

INTRODUCTION & OBJECTIVES 

H-uman schistosomiasis is still a serious public health problem in China, the 
Philippines, Indonesia and Indo-Chinese states that include parts of Laos, Cambodia 

- 4 . and Vietnam1 A f,-w sporadic cases of human schistosomiasis were reported in 
the northern, north-eastern parts of Thailand bordering Laos and Camblodia and in the 
southern part of Thailand 4 , Pahang ant Perak states of .\alaysia5- 7 . In Indonesia, 
schistosom i:isis is endemic in the region a rotind lake Lindoe in central Sulawesi 8 - . 
Two predominant species of schistosomes were found to be responsible for schistoso
miasis in the Orient, narnelv, Schistosoma japonicuM and Schistosorna mekongi3-4. 
The former consists of various geographic strains; of which the Chinese and Philippine 
strains are medicallv the most important because of their wide spread. On the 
other hand, S. mekongi is responsible for schistosomiasis in the Lower Mekong Basin 
area that encompasses parts of laos, Cambodia and north-eastern Thailand4. 
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mmune g eacnshs immune -mchn'ismin 'hostsvcinister'o',oidcn
.that.ankill,the: schistosomulae at this stage. 'It Iis amply demonstrated that, theP
immiune' a.ttack~occurs on the surface of yoing parasites;~and recipr6cally,_ older parasites can' evade host immune attacks through the modification of their' outer membrane.
Hence, biochemical and immunochemical characterization of. paiasite tegument, espe-,icially that of the outer membrane, is the key to the understanding of interaction
between thehost immune system and the parasites, and the latter's evasion mechanism.In' addition, the identification and characterization of major surface antigens that, can 
elicit concomitant immunity in hosts is essential if some of themare to be selected 

-for use in. the new immunodiagnostic methods as well as for an eventual production
~of the, vaccines. , Therefore, in this project our major objectives are a',, follows ,1. To identify and characterize antigens on the surface of the tegument of S.japonicum
(Chinese & Philippine), and to study cross-reactions with surface antigen .of other,schistosome species, in order to define major antigens that can illicit concomittant
immunity in hosts ; (2) To produce monoclonal anit ibodies (MAB) against these surfaceant igens, so that iMAB can be used to detect major surfiice antigens that can confer
protective immunity. Consequently7 these antigens and MAB can be used for improvement of
immunodiagnostic methods and possibly future production of vaccines. 

In this report the first part of the results concerning the identification and 
characterization of major surface antigens of adult S. japonicum (Chinese & Philippine) 

Collection of adult schistosomes. S. aponicum (Chinese & Philippine) cycles are 
maintained in Oncomelania hupensis hupensis and Oncomelania hupensisguadrasi underlaboratory conditions. Adult worms were obtained from Swiss albino miceinected 
8-week previously with cercariae,by portal perfusion with 0.15 M0 sodium chloride and0.05 M sodium citrate. The worms were washed 5 times with Minimum Essential
 
Medium (MEM) (GIBCO) before used.
 

Collection of antisera. - Infected mouse antisera were obtained from Swiss albino
mice, each infecte vith 30 cercariae for 8 weeks, by heart puncture. Animals 
were bled and the blood was allowed to clot at 250 C for 3 hours. The clot wasremoved and the antisera were centrifuged at 1000 x g for 5 minutes to obtain clear 
supernatant., Normal mouse serum 'was obtained in a similar manner from uniinfe ctedmice, and the normal human serum was obtained from volunteers. In addition, human 
antiserum against S.japonicum (Philippine)' was kindly provided by Professor E.G. Garciaof the Institute of Public Health, The University of Philippine, Manila, The Philippines. 
Surface antigen labelling.with 1251. Adult male S.p ,oncum were radiolabelled by
1251Vusi g lodogen. method of Fraker & Speck,( 198). y sn 100 uCi Na12 5, looug

~'odogen r(Pierce, Chemical Company) pe'r 1.00 adult male parasites. The labelling
ws5minutes and this.was. stopped and chased with 5 mM KI. :Labelled, '25I pam ' 

sites were rapidly frozen and thawed -in 50' mM Tris-HCI pH 7.4, 150 :mM NaCl, 10
mM EDTA and 1 m1M PMSF (TNEP buffer) in 'cycles usin6g dry-ice for 10 t imes.~ 

'K- i i <<, , 

l 
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I-nmunoprecipitation of 1251 surface antigens by immune sera. lmmunoprecipita
tions were set up using labelled surface anrigens from freeze-thawed fractions of 
tegument at 100 ul (106 ct/min) per aliquot, and these were clarified by incubation
 
with 10 ul of normal serum. After 10 minutes the complexes were precipitated by

the addition of 100 ul of 10,/o protein-A Sepharose and centrifuged at 2000 x g for
 
10 minutes at 40C. Supernatants were incubated with specie-specific immune sera
 
as well as immune sera against other schistosoma for 30 minutes at 370C, and kept

further for overnight (18 hrs) at 40 C. The antigen-antibody complexes were then
 
precipitated with protein-A sepharose. The immunoprecipitates were centrifuged at
 
2000 x 
 g for 10 minutes at 40C to get a pellet and then washed 3 times in phosphate

1buffer saline p 7.4. Each of the pellets were then treated with 50 ul of sample
buffe- (62.5 m' Tris-F*Cl, pH 6.8; 2 3 SDS: 5,% 3-ilercaptoethanol and 10% Glycerol)
and boiled for 2 minutes to complete the dissolution. 

Elect rophoresis and autoradiography SDS-polyacrylamide gel elect rophoresis (SDS-
PAGE) was carried out according to the method of Laemmli (1971)14. Electro
phoresis was performed on 12.5% gels. The voltage was set at 100 volts and gel 
run for 4- hrs. After drying, the gels were exposed to X-ray film (Kodak XO mat 
RP film) using intensifying screens. Aotoradiographs were developed in Kodak GBX 
using developing time for 2 minutes. 

EM autoradiography (EMARG) of labelled worms. In order to rnonitor the sites of

1-Dl labelling EMARG was performed. The worms were washed after 1251 labelling,
 
fixed in 2.5% Lluta raldehvde in 0.1 ,\l ca codVlate buffer p1-1 7.2 for 18 hrs. at 40C. 
After rinsing 3 times in cacodv late buffer, the vorms were postfixed in 16 OsO 4 in 
cacodylate buffer for 2 hrs and washed 3 times with cacodylate buffer. Following
washings, worms were dehydrated and embedded in Araldite 502. About 300-500 
thin sections were cut v.ith Porter-Pluni .IT-2 tilt ramic roome and coated with Ilford 
L-4 emulsion maintained at 45 0C and diluted 1:1 (V/V) with HO. Autoradiographs 
were exposed, developed in undiluted Dektol developer (Eastman Kodak Company) for 
2 mins., fixed for 10 nins., washed in water, dried and stained with lead citrate and 
uranyl acetate. 

RESULTS AND DISCUSSION 

Identification and Comparison of Immunogenic Surface Proteins and Glycoproteins of 
Adult S. mansoni. S. japonicum (Chinese & Philippire) by Immunoprecipitation 
(l'abIes 1 to 3; Plates 1-3) 

Immunoprecipitation of surface antigens from S. mansoni (TableI ; Plate 2 A,B) 

For comparison with oriental schistosomes, we have done an experiment on 
adult S. mansoni under similar conditions. Our results indicate that the 1251
labelled surface proteins of adult S. mansoni consists of 15 bands, the most intense 
are bands with \I.W. 26,500; 2',,50(0 and 15,000, and the moderately intense ones 
are 64,000; 58,000 and 42,500. Fourteen bands ar? precipitated by mouse immune 
serum against S. manseni (ISM A), with the heaviest precipitation at 15,000, 26,500
and 29,500. Mouse immune .-era against S. japonicum (Chinese & Philippine - ISCH 
& ISPH), against S. mekongi (IS\IE), and against S. haematobium (ISIIE) all show 
cross-reactions with S. mansoni antigens (MA), with heaviest precipitations at 15,000,
26,500 and 29,500, respectively. However, we believ- that band 15.000 is non
specific, since it can be precipitated by all iMmune sera. as well as non-imnmune 
serum. This also occurs in other parasites, and it is possible that this band represents
small molecular weight, fast moving lipoproteins or glycolipids of the surface membrane. 
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The surface antigens of S. mansoni have been characterized previousiy by 
many groups of investigators, with slightly varying results. By using radio-labelling 
with 125I or 31i and one-dimension SDS gel electrophoresis, differences in the number 
and exact molecular weights have been reported; however, most investigators generally
agreed that there a:e about 7 to 15 bands of surface proteins and glycoproteins, 
ranging in molecular weights from 12,000 to 200,000 daltons. Most labelled proteins
and glycoproteins could be immunoprecipitated with antisera from patients and infected 
animals; the reported molecular waights of major precipitated protein and glycopio-.

2 5 al. 1 9 tein antigens vary considerably 15 - . Taylor et , utilizing iodosulphanilic acid 
to laLel schistosomulae, could precipitate polypeptides with MW 185,000; 68,000 and 
24,000 daltons with infected human sera. Dissous et al. 20 , on the other hand, could 
immunoprecipitate polypeptides with MW 100,000; 40,000; 37,000 and 32,000 and 
20,000 - 25,000 with immuned rat and human sera, following the 1251 labelling of 
schistosomula surface antigens by lactoperoxidase method. Using similar technique, 
Simpson et al. 4 , showed that there are seven major proteins with MW 94,000, 68,000, 
45,000, 40.000 to 32,000, 22,000 and 16,000 on the surface of 3-hour schistosomulae. 
On the other hand, Samuelson & Caulfield 2 3 using galactose oxidase/Na B3 [4 revealed 
i2 bands of major surface glycoproteins and 7 glycolipids on newly transformed schis
tosomulae. By contrast, Strand et al. 2 2 could iminunoprecipitate up to 15 bands of 
glycoproteins (MW 200,000 to 12,000) isolated from the surfaces of cercariae and 
adult parasites by ConA-affinity chromatography. Indeed, the number of immunopre
cipitable surface proteins and glycoproteins in schistosomulae can be as high as 35 bands 
if resolved by two-dimensional gel elect rophoresis 22 In general, it was agreed that, 
despite the difference in morphology of various developmental stages from cercaria to 
adult, it was found that the surface proteins of cercariae and various stages schistoso
mulae and even adult also showed marked similarity!5, 23 ,2 6 29 c 

Furthermore, despites the variations in the n umber of bands and their molecular 
weithts, recent studies revealed that schistosomulae, lung-stage and adult worms share 
some common surface antigens which may become "hidden" in the latter 2 8, 2 9 . Dissous 
& Capron (1983)28 demonstrated a common antigenic determinant shared by surface mole
cules with M\W 38,000 daltons on newly transformed schistosomulae and 115,000 daltons 
on adult parasites. Payares et al. (1985)29 also showed that schistosomulae, lung 
stage and adult worms bear prominent common surface antigens with MW 32,000 to 
38,000 and 20,000 daltons, whereas an antigen with MW 25,000 daltons was found only
in lung stage and adult worms. Furthermore, it was shown in these studies that anti
sera against the purified membrane of adult parasites and monoclonal antibodies raised 
against adult antigens can readily kill schistosomulae in vitro. These evidence strongly 
support the concept of "concomitant immunity", and demonstrated the possibility that 
certain surface antigens may be selected as potential candidates for the ultimate pro
duction of vaccines. 

Immunoprecipitation of surface antigens from adult S. japonicum (Chinese & Philippine) 
(TTable 2 & 3; Plates 1,2 C, D & 3 A, B). 

The results obtained from FM.\APCG indicate thit over 95') of positive silver grains 
occurs on the membrane covering ridges or pits of the parasites' tegument (Pl. 1);
therefore, it is save to assume that the labelling by 1251 occur primarily on the 
proteins associated with the surface membrane of the parasites' tegument. T"he 
patterns of 12 5 1-labelled surface proteins and immunoprecipitations by ISCH, ISPH, 
ISMA and human immune serum against :. japonicum (Philippine) (IHPH) are identical 
for both strains. The 125 1-labelled surface prot eins consist of IS bands, with the 
heaviest labelling at bands 180,000; 158,000; 128,000 and 15,000. Immunoprecipitations 
by ISCH, ISPlH, IHPHI result in similar patterns. "I'he most intense band that stands 
out in contrast to others is 128,000 which is not precipitated by ISMA. ISIE, nor ISHE; 
thus it is the most unique and specific antigen dletected only in S. japonicum. Other 
bands with moderate precipitation against ISCIl. ISPH and IlIPHt are 205,000; 180,000; 
158,000; 45,000; 38,000; 34,000; 30,000; 26,000 mid 23,000. It should be noted that 
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mouse and human antisera produce identical patterns an( that these bands show slight 
to moderate cross-reactions with ISMA. Like S. mansoni, band 15,000 is probably 
non-specifically precipitated, since it is always intense against all antisera as well as 
non-immune serum. In addition, it was found that band 86,000 is specifically and 
heavily precipitated against ISME and ISHE. The rest show similar and light cross
reactions to ISME and ISHE as against ISMA. 

In conclusion, adults of S. japonicum (Chinese & Philippine) show major and 
non-cross reacting surface antigens against ISMl, ISME and ISHIF at 128,000 and 158,000 
and specifically cross-reacting antigen against ISME and ISHE at 86,000. The rest of 
the surface proteins show light to moderate cross-reactions against ISMA, ISME and 
ISHE. 
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TABLE 1 	 Immunoprecipitations of 12 51-labelled surface proteins of adult male S. mansoni 
by mouse antisera against S. mansoni (lSN\A), against S. japonicum (Chinese &
Philippine -	 ISCH & ISPH), against S. mekongi (ISME) and against S. hematobium 
(ISHE), and comparison to the results on aduIt S. mansoni as reported by Shah 
and Ramasamy (1982)15and Hayunga (1979 a, bY16T,7. 

(Refer to Plate 2 A & B) 

Immunoprecipitations of adult 1251 labelled surface Immunoprecipitations of adult 
S.mansoni 125I-labelled proteins of S. mansoni male S. mansoni 12 5 1-labelled

Surface proteins as reported by surface proteins by 

Shah & Ramasamy Hayunga et al ISMA ISCH ISPH ISME ISHE 
(1982)* 1979 (ab)**

(MW X 10- 3) (MvW X 10- 3 ) (MW X 10-3) 	 (ME X 10- 3 ) 

-	 > 205 (+) ++ + + + +>150 	  160 (+) 	 ++ + + + +
102 100 	 105 (+) ++ + + + + 
78 78 80 (+) + . . .. 
- 68 64 (++) ++ + + + + 
59 60 58 (++) ++ . . . .
 
-
 - 50 (+) 	 ..... 
45 43 12.5(++) 	 ++ + + + + 
- 36 37(+) 	 + . ...
35 - 34(+) + + + + + 
- 30 29.5(++) ++ ++ ++ ++ ++ 
- 26 26.5(++) +++ ++ ++ ++ ++ 
22 20 22.5 + + + + + 
-
 -	 19 (++) ++ + + + + 

12 	 < 15 (+++) 
 +++ +++ +++ +++ +++ 
(15 bands)
 

"+" 	sign indicates relative intensity of the protein bands; "+" = light; "+" = moderate;
1+++" = intense 

* 	 Shah, J. & Ramasamy, K. (1982) Int. J. Prasitol. 12, 451-461. 
Hayunga. E.G., Murrell. K.D., Taylor, D.W. & Vannier, W.E. (1979 a) J. Parasitol. , 65, 

488-496. 
** 	 Hayunga, E.G., Murrell, K.D., Taylor, D.W. & Vannier, \V.E. (1979 	 b) J. Parasitol. , 65, 

497-506.
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TABLE 2 Immunoprecipitations of labelled proteins adult male1251 surface of S. japonicum 
(Chinese) by mouse antisera against S. japonicum (Chinese & Philippine - ISCH & 
ISPH), human antisera against S. japonicum (Philippine - IHPHI)*, nmouse antisera 
against S. mekongi (ISME), S. mansoni (ISMA) and S. hematobium (ISHE). All 
samples were pre-absorbed with normal mouse or normal human sera. 

(Refer to Plate 2 C & D) 

125[ Labelled Immunoprecipitated Immunoprecipitated Immunoprecipitated 
Surface Proteins by ISCH,ISPH,IHPH by ISME, ISHE by ISMA 

-
(MW x '0 3) (MW X 10-3) (.\W X 10-3) (MW X 10- 3 ) 

205 (+) ++ + 	 +
 
180 (++) ++ 	 + + 
158 (++) ++
 
128 (++) ...
 
114 (+) + + +
 
86 (+) + ++ 
68 (+) + + + 
62 (+) + + + 
56 	 (+) 
48 	 (+) 
45(+) ++ 	 + 
 +
 
38(+) ++ + +
 
34(+) ++ + +
 
30(+) ++ + +
 
26(+) + + +
 
23 (+) + + +
 
19(+) + + +
 

< 15 (+++) +++ +++
 

(18 bands)
 

"+" sign indicates relative intensity; "+" = light; "++" = moderate; "+++" = intense. 
* 	 IHPH - kindly supplied by Prof. E. Garcia, Institute of Public Health, University of the 

Philippine System, Manila. 
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TABLE 3 Immunoprecipitations of 1251 labelled surface proteins of adult male 
S. japonicum (Philippine) by mouse antisera against S. japonicum
(Chinese & Philippine - ISCH & ISPIt), human antisera against S. japonicum
(Philippiie - IHPH), and mouse antisera against S. manson; (ISMA). All 
samples were pre-absorbed with normal mouse or normal human sera. 

(Refer to Plate 3 B) 

1251 labelled Immunoprecipitated by Immunoprecipitated by 

Surface Proteins ISPH, ISCH, IHPH ISMvA 

(.\,IW X 10- 3 ) (NIW X 10- 3 ) (NIW X 10- 3 ) 

205 (++) ++ ++ 
180 (++) ++ ++ 
158 (++) + 
128 (++) ++-t_ 
114 (n-) + + 
86 (+) + + 
68 () 
62 (+) + + 
56 (+) 
48 (+) 
45 (+) ++ ++ 
38 (+) ++ ++ 
34 () ++ + 
30 (+) ++ + 
26 (+) ++ + 
23 (+) ++ + 
19 (+)
 

< 15 (+++) +++ 
 ...
 

(18 bands)
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PLATE 1 Electron microscopic autoradiograph, (EM-ARG) to detect the 1 2 51-labelling
sites on the tegument of S. japonicum (Chinese & Philippine) following iodi
nation by iodogen method. 
A&B) EM-ARG of the tegument of an adult male S. japoncium (Chinese).

Notice that most silver grains (arrow heads)- ie either just outside or 
on the membrane of pits (Pt) and ridges (Ri). X 20,000. 

PLATE 2 Immunoprecipitation patterns of 12 5 1-labelled surface proteins from adult 
male S. mansoni (MA), S. japonicum (Chinese - CH) by mouse immune sera
against S. mansoni (ISMA), S. japonicum (Chinese & Philippine - ISCH &
ISPH), S hematobium (ISHE), S. mekongi (ISME), and human immune sera 
against S. japonicum (Philippine - IHPH). The gels used in all cases were
12.5% SDS-PAGE, and all samples were preabsorbed with non-immune mouse 
serum (NMS). 
A & B) duplicate experiments on S. mansoni 
C & D) duplicate experiments on S. japonicum (Chinese), in "D" different 

lots of mouse antisera (1, 2, 3, 4) were used. 

PLATE 3 1mmunoprecipitations of 12 5 1-labelled surface proteins from adult male 
S. japonicum (Philippine) (PH) and S. mekongi (ME) by ISMA, ISCH, ISPH,
ISME, ISHE and IHPH. All samples were preabsorbed with normal mouse 
serum (NMS), and the gels used were 12.5% SDS-PAGE. 
A) S. japonicum (Chinese) - for comparison
 
B) S. japonicum (Philippine)
 
C) S. mekongi - for comparison
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.,. .PLATE I 

ELE_CTRON 1.MICROSCOPIC AUTORADIOGRAPHY (EX-ARG) TO DETECT THE !:
5 I-LAELLING 

SITES OI THE OF --c:: '..x & PHILIPPINE) FOLLOWINIG IODINATIONTEGUMENT S, (CHINESE 

4 BY IODOGEN METH:,D 

~ ' ~' A,) E,-ARG of the tegument of an adult tale , J:::--c. (Chinese). Notice 

- thet most silver trains (arrcw, heads) lie either just out.side ur on the 

membrane oT ,ts Pt) ant ri2zes ),,. >,20,000. 

. B) EM-ARG of -ho teumenz of an aduiz male . (Pnilippine). All 

• 	 : ,, .,,silver grains (arrow heads) in the mizrocraph superimpose on the membrane 

of pits (Pt) and ridcesi'ri). X 35,000. 

S Abbreviations Mb - membranous bodies; Ob - discoid body; Ip of-infolding 


S .the 	 basal membrane, Mu - muscle,
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PATTERNS OF 1"'I-LABELLEDSURFACE PROTEINS FRUMl ADULT 
S. 1.4AZONI (MA), S. J..PO:ICU.' (CHINESE - CH) BY MOUSE I0M1UNE SERA 

AGAINST s. '.'S5: (ISMA), S. J.4ozz'ux (CHINESE & PHILIPPINE ISCH & 
s. '.4,=:J (ISHE), S. ! RON $ (ISME), AND HUMAN IMM'jNE SERA 

AGAINST S. JAO7.ZC', (PHILIPPINE - IHPH). THE GELS USED IN ALL CASES 

WERE 12.5% SDS-PAGE, AND ALL SAMPLES WERE PREABSORBED WITH NON-IMMUNE MOUSE 

SERUM (NMS). 

A & B - duplicate experiments on S. mrnasoir . 

d" C & D - duplicate experiments on S. japonic47 (Chinese), in "D" 

7 r-... .different lots of mouse antisera (1, 2, 3, 4).were used. 
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~- ~ ~PLATE 3 

~4 P1IM~UNOPRECIPI;ATIONS OF- '251-LABELLED SURFACE PROTEINS FROM ADULT MALE 

S. JAPOICU! (PHILIPPINE) (PH) AND S. A'EYONGI (ME) BY ISMA., ICH, ISPH, 

-US S S| ISME, ISHE AND IHPH. ALL SAMPLES WERE PREABSORBED WITH NORMAL MOUSE 

B SERUM (NMS), AND THE GELS USED WERE 12.5/ SDS-PAGE. 

4 C .) _V.'2A) S. japcicw n (Chinese)- for comparison 

,# 0 4,B) S. japonicwen (Philippine) 

C) S.'mekonqi 
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WORKPLAN FOR THE NEXT PERIOD 

In the next period we plan to 

1. 	 perform immunoprecipitation experimert, to identifiy major surface antigens
 
on cercariae and schistosomulae using I labelling.
 

2. 	 perform immunoblotting experiments to identify major surface antigens of adult 
using freeze-thaw tegument and already prepared high-titer natural immune 
sera, and immune sera against adult purified membrane. The pattern of adult
surface antigens as obtained by this technique will be compared with that 
obtained by immunoprecipitation. 

3. 	 We shall try another method of labelling surface glycoproteins of adult parasites
by using NaB-H 4 /periodate oxidation and immunoprecipitation to detect directly
the surface antigens which are glycoproteins. 

4. 	 As for monoclonal antibody production we have 2 positive clones of fused hypri
doma and spleen cells as tested by immunoblotting against surface antigens.
The first batch 	of spleen cells were obtained from immunizing animals with
homogenized total body proteins from adult parasites. In the next period the
spleen cells harvested from 	 animals immunized with freeze-thaw tegument, and
from naturally-infected cercariae and schistosomulae will be due and we hope
to have more positive clone with high teter of MAB for further testing. 


