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C 0 N T E N T 

1. BACKGIOUNI) 

The grant was awarded on August 11, 1986. During the two year 

period we have finished the identificat ion and characterization of major 

antij,enic proteins I rino the surl[ce of adult S. 0j)0fliCtifit by using itoniuno

precil)itation miethodI. lhWse proteins were also comlared with another 

species of oriental m'listosoa,, it., ". ImJmOli and S. mionsoni. In this 

report we would like to p)reotVl further work in progIess on identification and 

characteri/.',tion of amiguiac shola'e proteins and lipids in adults of 

s;(llisIo;oI0 uSillg 

this techniq,.le is mcire ollreIleol t to lerforti, wve it ( nd1 to use it as the 

prlncipal imethd to (di'cl se)"cilic muono:looal antlihodlies (MAIl) to be 

raised agajoilst ota, ;mtigeos. Ilc,,efore, first we have verified that the 

antigens (,spe( ially pllct (is) hetv(tledl b)ythis method did not (liffer greatly 

from that obtained Iromi iiitiuiioliecijiit ation techniii(Irue, wich is more 
difficult to lperftor; ;til 1omIV..ieiit lo use in tha a;cteetting of MAI(s). 

S. itopooicon11aid other :;p)'Ci('S i IIIiorMoblotting. Since 

In this pc, ie(I we hive l.so tled illijuOnltdttink, to characterie the released 

protein ntigec I rom idflt p:-a.sits that hiIad I en incubated in vitro and 

conmpired this to the uitfac, antigleil that idtidiced die host antibody 

producrtin. lhere, is also fiurlher progress of) the characterization of 

lipids of the parasites; stntme. Furthermore, we have obtained at least 

10 cloinesof inocliocl antiodis which have been tested for activities by 

using hI IZA, iuuuit1imol Iluotm '(elwe illd iclinlui oblotting assays. 

2. 	 OIJF:CTIVIS OF11Fi II] k.IT 

2.1 	 To identify and chiaracterize antigens on the surface of the tegumnt 

of cercarine, schistosomula and adult Schistosomo joponict,, (Chinese 

& Philippine), and to study their cross-reactions with surface antigens 

of other schistosome specie.. 

http:techniq,.le
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2.2 	 To produce monocional antibodies (MAB) against parasite ,urface 

antigens and identify MAll tl'at can react with specific surface 

antigenls (and released antigens), which could he used for immuno 

diagnosis, ind MAl that cart kill schistosomula. 

3. 	 MATEIIALS & MUYIT11I)S 

In this period we have performed 5 itiajor experinments as follows 

3.1 	 Identification and comparison of intuogenic surface protein antigens 

of adult ,. j(,otjoti( m, o'hotlic. and S..mitiorir 1hy imnunoblotting 

In this experimnt,. lhe surface antiliens of parasites were obtained 

as follows : Ilhe pl sit 's'lutiteitt we fiotedext: 1)) freeze-rhawing 

on drietd ice ill ttis-ittffel fol 20 cycles, aNild the shed pieces Of tegu

lent in llo slileriattii were clicle ciiafler cimt ifugation of the 

mixture at l1)0 x g fur 5 min. The sitleli :nltt a,'ssolubilized in 

tie S)S-PA(;I sam1ple hLffler ntd apitliti onto 12.5% S1)S-PAGCE gels. 

Then, elec:rtphliorvis wats performed it 100 volts for 1i hrs, and the 

ptroteins oi gel wore litted ito il rocell(ese (NC) ltper using 

blotting apparattis witih setlinig at 0.5 mA for I Iir. Antigenic proteins 

on the nitrocelli , ihti were tiotected ty incuhating N( strips in 

infected iloise mentul and lollowed hy rabiit anti-nlunose Ig labelled 

with horseridish peroxihLtse (11lM). The iilIlltltogetuic proteins that 

bind with at i-iloiiSe Ig-IIl were visialized by inculating the nitro

rellulor- plters iu 3,3 -dia il inobetizidi nu ([.)Ali) and 1120 2 

3.2 	 Identification of hjtit.sot the surfa ce of f_._oponicum 

The preserlce f lii,id.s meiniate haver surflce components 

been reported invarios sedes of aiia.' lhelittiriths, including 

S. mrtosoti. Some (ot liet lipids have1 been demonstrated to be 

iniurtiogertic inl hotli tiimlts or htumarn infected hy the parasites. 

In thie; experiment, living adult 'S. j(oporliciuit (Chinese) were 

12 5 1-l1abelleI by a siriilar trti-edure as used iii the protein labelling 

according 	 to i nitto unoprecipi tation method. Freeze-thawed tegument 
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of the parasite was preipared and lyophiized into dry powder and lipid 

components were ex' racted by hexane-isopropanol. TIhe solvent could 

reproditibly recover t.,e majority of the radioactively labelled compounds, 

whereas the precipitate (presuttally proteims) always represented less 

than 	 20%, suggesting that ltids are tmajoi components of the 

S. cponicun tegl ent. ltte lipid fracti(nJo was furt her extracted 

in an aqueous systeo to e-arate polar lipids (glycolipids/lipolroteins) 

from non-polar lipids; and it was found that there ;r, polal glycolipids 

about 3-4 times highei than nt tpolar glycoitpid.s ts determir~ed flotit 

their rat:oactivities. The rttlito:nctiely ltbelled liptits were observed 

to bind tightly to tile lI"t)enldorf plastic ttbes leading to marked loss 

during the extraction. Ihttw'tr, '(0"-1() 6 cplt t the 1-glycolipids 

were usually obtained following the er' :action. Analysis of labelled 

lipids were perforrtted on thin layer itromtatograpul, and revealed 

by autoradiongmphy in comlmristt with standard lipid.s. 

3.3 	 Idlentifit:'ito of relc;ised ;ntingens Iromt ndlt male 5.joponicut (Chinese) 

inctlh,t(d in vilro' in MIIM t1v itlltttu ll lttitng. 

Approxitttttely 500 adult iil .". jptnittnt (Chinese) worms, 

freshly perfttl ltII (tlt tttite, wee ittuh ted in I ml of minimal essential 

itedium (MI NI) it 37"C. Ihe ictthittitg medimt wa5 Qollected and 

1 mil new ,I ,\I tttediult was addedita 0. I, 3, 9 and 20 h. 

Flachl (otllecttnLi l s t ttt itt11,1et hy tts-ittg lqatputitle II, mid 

protein fracti 'ts ,,,prated in 12.5% SI)S-I[A(F systeu using 100 V for 

4 hours. After elk ct )lphtresis , thrt gel was electroblotted rtnto 

nitrocellose Il);e'r (N(I1) 1tr I hI t 0.5 A. 'he NCI ) w,s soaked 

in 1% BSA for I Ii at room temtter'tture, aittl then reacted with 

S. jopoli(tllm (C:hi'ese) ifected mtusescrtt;t (1:50 dilutiotn) ft r 

overnight at 4"C. 'IT' iititte r tmlitxes tn NC(P were detected by 

reacting with l tutibtdy(1:2C9itc'roxirts:¢e-;omtbugater rallt ait-Mttse 

dilution)for 2 horur at roout ttttemerat ore and further inctibated in 



0.3 rug/nl DAB 1-0.01', tl1()2 for 10 nin at room temlperature to 

visualize tihe brown colored ials on the NCP strips. 

3.4 Prepa rat ion of mnonochonal anti bodies (MAB) against surface antigens 

of S. jopflicula 

Im munizat ion 

Six wveel. old BAIB/c (ice were used for immunization with 

tegument antigens of the Chinese and l'hilijldnes S. joponicum. Ten 

mice were used for each immllnization sclhedule. Mice were first 

given 200 microgramlls of 1nthl,eis mixed with an eqt'al amount of 

complete lireunds' ailjlV5alt illu('blht(d at 4 sites sulicuttanieously. 

I's second and ird im nunizations were given at two week interval 

oI the saoe route Wit the sale almlOun11t of antigens but with 

incoulriete l,'[el aldjuv;mtt. l'he fourth immunization was givenids' 


2 weeks after the third with (00micrograms of the antigens itra

venously. 'lle antil)olly titers of each aninial vere checked by 

IISA as.;ay after 1-6 days of each ilillIluniZathin. Only mice found 

to have ant ih,dy titer Af iver I in 400 were used for cell fusion. 

Preparation Al Iim m( ,lloal antililolies 

l"3tMl lllvinlillll clIs cult lrell in 25 lim exponential2 flasks in 

phase of gr,, h iee used fr fusiom with the spleen cells from 

5-6 hyperimmune mice kilhd at .1days after the last boosting. 

The hybrid cells that so iVjkeil in IIAT lediutn were tested for 

production if :ofntiliidy by II.ISA assay. The antibody producing 

cells were expl 1t1h(1 ill cultill and (lh ning, was ierforme( by 

lituitinl,' lilUtion Ilht ld. [he clolned ((llwas expanded slow!y 

2
in vitro by tratsforming to 24 well plates, and cm flasks, respectively, 

while the cell density was naintainel between 105- 10 cell/ml. 
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3.5 Testing of monoclonn titihbonies 

3.5.1 	 Iin tnahiI,t asay 

The adult para'it es tegutment was extracted by freeze-thawing and 

the protein ttactiow, m.re sepirited by SI)S-PAGE and blotted onto 

nitrocellular piper (N) in tie same mlanno'r as experiment 3.1. Instead 

of using inilltonil i, th' NC stllins were iltitil: el in solitiOns of illono

c(loital antil'tdies (MAB) (uileted either fom ,sci:ic fluid or from cultures. 

'he positive MAB that reamt with tegument proteins were detected by 

incukition with rbtit ttti-iwntCe Ig-II lZP Mnd visualizeti by further 

inculation in I)AI, ntti 112 . 

3.5.2 	 ldcireet itittntnesnc assays 

Ireshll y-It tItaitwd adult worms were fixed in 2% parafor maldehyde in 

0.1 M 	PlS, pll 7.,1, for 2 hturs t IC. 'lhe fixed wvrnis were washed 

with 	the sattie luf('i, then they were frozen and cut into, -1-6 ulntthick 

Inr,/.en ;se tions wre pic,,l ilt (i gelatinsee'ions in a CryOstit . I'liese 


coa:ed slides. n d aIlImitd 1(n thnw ;tt It l t Itt(atti t i 3) ii nut es.
 

,
,

The se(t taon %V e l 	 IO'' , -ih't ti ilI 0.1 M lIwe t t,(at with lit I l

for 30 iim t > imdl tI with tIhe I i [yii ' dilutitiri of the monoclonal 

antibodies (m,,A ) i 2 lillwi; nIt roImi tettetltIele. After wa.;ttg with 

PBS tuffer, tihe n(lt ,Ii;\'',, itttlatlel with secotn iry tnt il ody (sheep 

anti-tItouse 1I,,(; with I 1) Ittr I hoiur at r(nit tetmperattire.cottitji,,lec 

thr !,I.(i were withAt the end (d itmui:ttittiw,'ic, I, t % wnslhed double 

3 for h 	w;shing. The sectionsdistilled water tinie'; 10 tilttte it erit( 

on slides w(ire mountd iti Iullereid glyu('rt'I ;!fi l verlt witlh glass cove'

slips. T[he t(noII l 'tely ..t iiiI 	 . i,,v; w elte'cx; iited ti( r the icidence 

illuinatiotl t V light il a l eit,/. ()rtht l;lt 'it rO(sCOlpe. 'hle positive and 

negative controls weic cttried out sittltnaiteoUsly by replacing the monoclonal 

antibodies with in infected itouise seruil and IllS, respectively. 

http:Inr,/.en


4. RESULTS & )ISCUJSSION 

4.1 	 Identification and ol( parisol of imtliunogeiic sirfa':.e protein antigens of 

adult S. joll'onicum and other schistosolin by imnin oblttinv (Table 1, 

Figure I) 

It was fond that in all species 1110t ands that occur in inllltllo

blotting corresponlI t those ple:Fent in iliinli i reeillitlLioil. I lowever, 

there 	 are slight shifts in MW of smne bands in colmarison to iminuno

plrec:ipitation. After taking this into account, it appears that there are 

three 	 regions with l' io!s-l tI(lll milong various species.atio The 

first is at MW 6,(), which hllws st ong intensity in "'.joponiCutli and 

S. mcko(ml0i nsin. dlwir s eo'ilic mntisera. Although this bands is detected 

ill '. m to ik ooo(ih lower. This proteim, thelefore,nl',Oori lit('l:it , 

al)[ears to moore i 'ilit to iilil'lltpt 5 I()lsoioes. Tfloe ;ee'on(ltowliii' ( and 

niost inteuni' i; tihI' n(1It %111V6,00() which )liovsstron, intensity for 

all spe1ies uv;iij, of species.elecinlly whoil lntisera ('orrespionding This 

Frotein is, tlerefore, lr,,h;ibI tIll', MiSt l('ll1llill rotPil 1110mg all specie.-7fzn 


that 	 has l:oy , in (oillm i.;o to l surface proteins.rebitivele ilIcl;lit oltl 

Ilowever, l1i I Iw slightlv (Iifferiit in difi -nit: 1;iioav sfiecies since 

it alpenrS to he in i antilhody is used. The(.mrly ,.vh1nw rH¢ndrl 


third 	 region thait sho I,tllV ;lIP111 i, rem, til across 'species are at 

MW 38,000 and 34,1(0)0. I %it5h MW\;it30)0))) 1n102 ,))) are loss 

intense than tho i,50n11jIeiliioI( 1,,51. Ilt tenidti 111ow more intensity 

in oriental si listt(s;(liii's, while hamod wilh MW il26,00)) ;illeirs to he 

mlore 	illt("w irll~ i. ipil; li~m e'xpl'illielituIsing[II ". 11)~ :(111"o It ll1l1lH(l[plet 

WO. (.*\l) stllfSOt wlg -flows there alsollti,g'' :\ IS : .tlti lI5e('ril tllat is 

consistent and stlolg, cross r(01 I(mll a lontg i~andls 29,500 to 2o,500, whereas 

the 	 (,ross: re:1lion at MW 68,0)0) 0 8,06()01 are !ss( 1much pronounced 

(Table 1, 'igi e I). It sho:ld Also le nlozed lat barld; 68,000 and 

86,000 of S. jcpolic m) are not intense in illrnunoprecipitation by appear 
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very intense in immt1=0)hott ing. If is iprobable that these bands are 

therefore not ecisily accessille"hidden" or not so rHuh in ty rosie, and 

to 125I labelling, whikl antibodies against thei are well generated. 

ither uinao lIailr ( 'g.MW 12t,000; 64,000; 23,000;There are also 

19,000) thil appea r il iii) t1tt0111'i litI itliii hut not i i titnll blOtting. 

lturthermore. i, ipmp;rison t(oiliup(inreilitation, there are no bands 

detectalile at M\W I,(,Iw 23,000, while iitnuireeiliitatiiin patterns 

always show st rng ( O iholci;es t MW<15,000in )1(IAjt :llilled 

lhi.sigioil iii y, tlher roe, he ite lipoproteins or(see lepiort t02) 


gly 'olitiilds thl :i1i(, 1:11" 1 v.'itlh u iii( el
also 11,1i 1251, i ifi('ially preripi

tat ed. llill [ l tnotIn illiunoblo c + , t m'oiriitliiicaules do alpear 

it inil)oaS, r,: naly siiill)ly ibe losten liji th(ysince they ilay tlil e (ti 

i(t , it)t ih'ir ;iai;ill miil(tli weighit. l'urthcrin the priiii-.! ( Hi()iin I 

vortl: oin lli(;iit lil/St of ili?surfaie lipiils help toii' iIlliiiitii()g glytI will 

resolve this (u(.slion. 
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TABLE IMMUNOBLOTTING PAT'lIKRNS OF PROTEINS DEI VEI) FROM FREEZE

'IIAWEI) ADI' TEGNLIINT OF; s. MANSONI (MA), S. JAPONICUM 

(CFIINESVI-CII), S. JAPONICUIJ (PI IIIPPINf-II1) AND S. MEKONGI (ME) 

AGAINST MOUSE ANTISFIA AGAINST S. MANSONI (ISMA), S. JAPONICUM 

(CFIINES!-ISCI), ). JAIPONICUM (IIIFF1.1PIN -ISI F) AND S. MEt<ONGI 

(ISMF); AND C()N--A STAININ(, PA'fI'FIZN OF" 'iIIFESI PROTF-INS 

MA** CII** MF** ISMA ISCII & ISPIF ISME. 

MW I 1____________ 1-______________ 

ISMA IS(II ISMI. MA (l&I'll MV MA CII&PI ME MA CII&PFl ME 

205 205 215 1(*) + +(*) 
20(0 *. + I + + + +
 

18u iuM I1(*) + +(*)
 
160 160 1580 155 + ± + + + + +
 
128 128
 
115 114 + + + + +(*) + + + + 
105 105 *) + + + + + + + 
97 911 + + + ±(*) + + +
 

86 86 15 1 + 4 + ++(*) i+ + ++
 

80 80 1 1(*) + 4
 

76 + + 4 + + + + + +
 

68 68 6H ±± + + + +++(*) +++ + ±++
 

64 64 62 61

58 58 	 +* 

54 54 -i + + + + + + + + 
50 + + + + + + + + + 

45 12.5 '15 43 + + + + +(*) + . + + 

38 37 38 38.5 +±- + ++ + ++ ++ + + ++(*) 

3.1 34 3 35 1 -+ + + + +(*) ++ + + +
 
32 1I- + + + + + + + +
 

30 29.5 30 31.5 4(*) + + + +(*) ++ + ++ ++(*
 

28 + + + + + + ++
 
26 26.5 26 26 ± + + + +(*) + 4 + +
 
23 22.5 23 +(*)
 
19 19 19
 

<15 <15 <15 <15 

1+" 	 signs indicates relative intensity after incubating NC strips in rabbit anti-mouse 
Ig linked to IIlRP, and staining with I)AB + 11202 

signs irdicates whether the bands also show up when the NC strips are stained 

with Con A.
 

MA** CrI** M ,. ;ire imunol)rec:iltition patterns of parasites' 1251 labelled 

surface antigens with corresponding immune sera (See Progress Report 112). 
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4.2 Identification of liDid components on the suiface of S. joponicuo 

Lxtraction of tie tegument using hexane-isopropanol (3:2, V/V) 

reproducibly recovered majority of the radioactively labelled material 

in the solvent. The remainiug precipitate: presumably proteins, 

represented about 16% of the total radioactivity (Table 2), indicating 

that most of ble 1251 was incorporated into the lipid components of 

tihe .5. jopolnicuuir tegumoien. After removal of the isoprotanol by 

evaporation, the hexane containing lipid fraction was: f[tidher extracted 

by aqueous system to separate polar lipids 27.9%) from non-polar 

lipids (4.5%). 

The presence of lrrge prolortion of lipid conmpuonent in S.joponicutrr 

tegunmrit waS aks Stl-l0rted by indirect evidlence obtained from SDS

polyacryiarrridC elect1rIopreSk';. It was Lmid that, of total radioactively 

labelled tegument applied onto the gel, only 17% was precipitated on the 

gel after the electrophoresis and stainiing-destaining in acetic acid

rirethranrol soJluLrio. The amount of macromolecute rremained on the gel 

was similar to tIat foudri in the protein precipitate during lipid extrac

tion (16.1%, Table 2). 

Both polar and rion-polar lipid fractions were analyzed on thin

layer chrrma tog ra phy of Silica ( el G (F 1500/LS254, 100.,un thick) 

for 2 hr using h oranol-acetic acid - water (3:1:1). The TLC plate 

was dried and the rmdlioactivity detected by autoradiography. Major 

components in both fractions were ordistinrguishable under experimen:al 

condition (lig,.re 2). lhmwever, lie aruerous fraction ([Figure 2, lane 1) 

appea red to clla ilr smrile Colljnerits nor oh;erved in the hexane 

(Figure 2, lanme 2). Modificatioi of the clohatographic solvent 

system is evidently required to obtaiin bettel resolution as well as 

identification of the extracted lipids in comparison with standard 

lipids, this will provide useful information for future studies. 
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Antigenic property of the extracted lipids was al,,o pieliminaily 

investigated. Due to material ava ilability, the polar lipids (aqueouls 

fraction) was i II II 0inoprocipi tated. Starting from 7.2 x 10 cpn of 

the polar lipid-, .,tout 74%, (5.3 x 10'1 cpni ) was recovered following 

preabsorption 1))' ominal molluse serum and protein A-Seplmrose. 

Following precipitation by >. joponictium mouse immnune serum and 

successive washes, 205 cpm fiomi x lii was5.3 104 (0.,I''') found 

in the final precipitate. Vlnther this amotunt significantly repre

sented the specific iminmunoprecipitable lipid(s) of S. jopooicum 

tegumnent is presently under iiveS;tiga tion. 

TABLE 2 	 EXTRACTION eVl1 IPI4) COMPONENTS FROM S. JAPONICUM 

SURFACE TlEGLJMENlT 

Fractions 	 12 51-cpm % recovery 

1. Freezed-thawed tegument 	 2.24 x 107 100 

2. Ilexane-isopropanol extraction 

2.1 Precipitate 	 0.36 x 107 16.1 

2.2 Supernatant 	 1.0 x 107 44.6 

2.2.1 Aqueous 	 6.25 x 106 27.9 

2.2.2 Hexane 	 1.0 x 106 4.5 
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4.3 Detection of released anti gyns from S. jupunicum (Chinese) incubated in vitro 

in MEM PICdit, bynll lmr2moblottn_. 

The released antigens collected from NI M culture fluid were detected 

-t various time intervals I [1m I to 20 bour by separating the antigens in SDS-PAGE 

and blotted onto N(: .tripla,which me il1 tuln reacted with iomot;e intisera 

against S. jupolicJm( ((hinese). hle positive bands with dtctermined nroicctlar 

weight (MW) are ,,hwn below in Table 3. The major hands are at MW of 

68,000 and 66,000 al.. 200,000 dalihoiw. In addition there are at least 15 

other weak bands ranging in MW from 205,000 to 26,000 dalton. These 

positive bands are si mirila r in pall 'le t o that obtained [rom tI icimmunolWlotting 

of freeied-thaw tegunenlt ;I perf'rnmed inl expetirnerlt 3.1 & 4.1. 

TABLE - IZEShki,I) AN II(ENS OF S. JAI'ONICUM AS I)ETECTED BY 
lM M U N' )III ,()TI NG 

lProteinhan(is MW I h 1-3 It 3-9 h 9-20 h CH+ISCI I 

I >205 K ± + + + + 
2 >205K - + + + + 
3 200K + ++ ++ +q + 

4 180K - - - +4 -

5 160K - - - + 

6 115K - - - + 
7 105K + + + + + 

8 97K - + + + + 

9 86K I + + +, + 

10 76K + + + + + 
11 68K ++ ++ ++ ++ 

12 66K + + + ++ ... 

13 5'4K + + + + + 
14 50K + + + + + 
15 45K + + + + + 
16 38K + + + + 
17 30K + + + + + 
18 26K - - + + 

+ low reaction,-, = moderate intersity, -I - high intensity 

CH+ISCIl - antigens fro!;. freeze-thawed tegument that appear in immunoblot. 

1-20 h - released antigens that apprear in immunoblot. 
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4.4 Production of monoclonal an-tibodies 

Monoclonal ant ijmdiv; ((oiuitioll in ilhe clultule superimtants webe 

molitoled by lI IA Iss )y. in the results qre .lown in l'Adle:; 4 & 5. 

'IABLE 4 	 ElISA ASSAY F R UN'Ox i ONAIL ANIFIB)I)IIS I, '11, CULTURE 

SUPIFINA JANT'S Ol 1 I I D'.ll)CI,-S i\VxiUNI'.i WITHI 

5. JAI'ONI(iJM ((IIIISE SElRAIN) ANIP1!W NSo 

2IL!S.\ results (0.0.)
1 2 3 4

CODE OF CLONED CULLS 1 2 34 

U51-1 	 0.084 0.311 0.112 

P55-1 0.257 0.187 0.106 0.021 

U55-2 0.062 - - 

U57-1 0.162 0.092 0.052 0.005 

F57-2 0.010 - - 

I159-1 0.724 0.072 0.016 

Pf513-1 0.118 0.023 0.024 

17553-1 0.056 0.514 1.333 1.567 

F553-2 1.038 0.133 0.07 

F553-3 	 0.765 0.033 -
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TABL', 5 ELISA ASSAY [OR MONUCUINAI. AN'T'IP,OD\ IN TE CU[LTURE 

SUIT.INA' ANI'S O '111FI !,YBRII) CkLI.,S IMMUNIZEI) WITHI 

S. JA !ONK U (P IILIIPPIN!I; SIIRAIN) ANTI(;INS. 

CODE O' CLONFII) CELLS F.ASA ,esults (O.D.) 
1 2 3 4 5 

I17-2 0.009 1.501
 
107-3 0.145
 
1G7-5 0.021 0.002
 
1G7-6 0.194 0.074
 
1G7-7 0.192 0.052
 

l1 1-1 0.064 2.487 

2E2-1 0.014 0.785
 
2F,2-2 0.109
 
2E2-4 0.143
 

2G4-2 0.034 0.309 0.168 2.086 
2G4-3 0.014 
2G4-4 2.3414 1.731 0.732 2.034 

313-. 1 0.073 1.095
 
3F3-2 0.038 0.012
 

3[39-1 0.056 1.335
 
313?-2 0.076
 
3[39-3 0.162
 
3139-4 0.152
 

31)9-1 0.004 1.492
 
3D19-2 0.023
 

31)10-I 0.218 2.653
 
3I)10-3 0.251
 
3DiO-l 0.198
 

3E2-1 0.249 1.119
 
3E2-2 0.339
 
3E2-3 0.391
 
3E2-4 0.352 

4F9-1 0.108 0.057 0.015 0.013 
'JF9-2 0.203 0.296 0.078 
4F9-3 0.086 0.143 0.026 0.014 
4F9-4 0.192 0.19 0.038 
419-5 0.335 
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CODE OF CLONED CELLS 
1 

ELISA 
2 

results 

3 

(O.D.) 

4 5 

4G3-1 
4G3-2 
4G3-3 
4G3-4 

1.407 
2.203 
2.225 
1.033 

0.580 
0.768 
1.173 
1.013 

0.396 
0.054 

0.257 
1.207 1.033 

5G2-1 
5G2-2 
5G2-3 
5G2-4 
5G2-5 
5%2-6 
5(;2-7 

0.220 
0.213 
0.2-10 
0.283 
0.283 
0.242 
0.227 

1.167 

50,4-1 
5D4-2 
51)4-3 
5[)4-4 

0.115 
0.102 
0.114 
0.081 

1.262 

6C7-1 
6C7-2 
6C7-4 
6C7-5 
6(7-6 
6C7-7 
6C7-8 
6C7-9 
6C7-10 
6C7-11 
6C7-12 

2.552 
1.073 
2.775 
2.751 
2.711 
2.721 
2.567 
2.7,19 
2.725 
1.125 
2.63, 

2.395 
0.079 
2.590 
2.676 
2.644 
2.721 
2.588 
2.687 
2.571 
0.070 
2.267 

2.615 
0.005 
2.425 
2.429 
2.484 

0.834 

1.588 
().011 
1.492 

1.427 
0.008 
2.620 
2.757 
2.509 

0.364 

2.640 

2.761 

2.751 

0.176 

2.616 

6D8-1 
61)8-2 
61)8--3 
61)8-4 

0.007 
0.008 
0.004 
0.026 

1.836 

61)10-1 
6)10.-2 

0.056 
0.085 

0.893 

615-1 
6F,5-2 
615-3 

0.197 
0.106 
(.133 

0.702 

N ,(AIIVF (CJI,'IURIi L.11 O.). = 0.09, 0.09, 0.022, 0.013, 0.008, 0.016 

POSITIVE CONTIROL 0.). = 0.228, 0.228, 0.176, 0.150, 0.159, 0.180 
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Determination of antibody class 

The hybridmnas found to produce srIff:Cic-ntly high antibody titers after 

3-5 successive assays were recloned to ensuIe purity of the monoclonal anti!bodv. 

The culture supernatants from these recloned cells were used for the determina

tion if antibody class and subisetYpes bY ELISA arsay using I lybridoma Subisotyping 

Kit for Mouse Monocloa'il Antibldies (CAILIBI()'IIFm) (Table 6). 

'I'ABIL, 6 ANTI1)1!)Y CiA.S) ANI) SIBIISOYPP'S O1" TIHE MONOCLONAL 

ANIIIIOI))IFS A ;AINSI ..JArONICUM (Chinese and Philippines 

strains) 

CODFS OF IlYFRI(I)MA AN'!IBODY CLASS AND SUIISO'T'YPES 

FU553-1 IgM 

2G4-2 lgG2b 

2G4-4 IgM 

6C7- I IgG2b 

6C7-4 IgG2b 

6C7-5 lgG2b
 

6C7-6 IgG2b 

6C7-10 IgG2b 

6C7-12 IgG2b 

The above hybridomas are in the process of expansion in vivo to produce 

large quanti ties of monoclonal antibodies for further experiments. Moreover, 

fusions are being performund continuously in order to obtain more hybridomas 

and inore monoclonal antibodies of di.fferent classes, subisotypes and specificity. 
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4.5 Testing activities f mmnclonal antihoiies 

411 	 le)etectiorr oifMAlt .:l tiitiq4 tlo tg,,(fnt proteins of S. iopOnicuni 

(Chinle() lbyii iiiui fli!t t it. I ,gui e 4) 

Tell clones I iliii,(,Innal antiloies as vetilie(d F IZA assays to 

with teguirielt proteins.he positive were tested fm their t1(ar itie:; 

:.'1 (:hiw ) te uiielt were used as iiiiioh;lizedFreeze-tha,'ed '.Jt('ii 

I 	 ,l nttot10 N(. strips.antigens thnis V,0.e 1C e lrated ).y;-\( 

lihe ;(ieeiing was, perforrmed iv ,,to ,itig N(: Sttips in secifi( MAH 

obtaiireri either fti- uliurir fl,idl ((I,) or ;i (iite fluid (I,). Alter 

reating %ilih eixithti'-nitjr atl rrti-rii(,rise antlihodly ad rising IJAitI

it vwas I t, that 	 clone ( 7- 12, asI1122 <assuhtr',,te, o	1 i oin]' \AH No. 

I(,) t 11 oillsittn Ic f[luid aird ;1,;ite fluid wassele t ed I (tm I'IA/" . : 

Ihse Iv (il to hav~e i[ranror ',--antivity to ire tegririnir rittigeri. Thle MW of 

free ar t ns i pe , e I05.00 ) r It r r fluid and 200 K,i 1';nr lilt (rltire 

cloiies to ire160,(00 aiind 105.t000r rhiti:, (or am ijt fl uid MNb:k MAO 

ohtairned irr [tire v.ill he lt tr(i lot renitiviti(5 ir t.,e saine ilanner. 

(Ap7-12Ito the adult prasites1.5.2 	 )oPteint d l14ihir oI MIlN Hi-loir 

+
 
nr t rill riirfli cii ls, rSay (Figi.r : , ti, 7)fr ._e!) 

.o tions 	 orf adulhlie in,il i:irnrrilrir'sia i,,tilts rising Iiaoin 

thiat thii jrinrulo,;wl' t tibody (MAll) .. jnjroric nra(( hui,- t ,i) ireli ente 

irl Iho re ririmir liet of tire 	 parasite.frot clone 6C7-t2. binnd in the efpitoles 

inl fir( initrial tis'sue-s withA miurcr lesser fliroresremee ;;is ilsir oleeruerl 

oH r(eremti. lhel, MAll frorimthe exceftion of tiho }rtit, wh~h :row air: 

a:.,iii filid gave sinilar illi,esceirt :,:ttehri. h,,vever
culture fluid aid 

the firirer Sliwedi non' imlore , llyr(ire tlhai trilter. [lie 

'
 

rof MAOB 	 was lora ted -;w, iIi :11lvit1lht iuritelsrii if:,in(: wr"I t tIhestaining 

o -pusreneewasinuscle nutndls airrian itelared as titry right litres, int fl 

n the other hrairul, the tegtillent exhibitedobservevl in the iiiuscle cells. O 

ig. 6 C 	& I)). In contrast
only fainit fluorescence (Fig. 5, iB & C nl 
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green lluiorescence over both the
the infected mouse serum exhibit a bright 

lyie the 1 ipositive rotrl esperireit
teniument and miuscul;r Li'ver alld this 

I,li I(lt(1,igure 7 A Ii)). While tillI ' o (ll .(1( lion usinv 

primary antibodies was ulal'belled and the gut had a yllow autofluorescence 

appearance (ligure 7 I)). 

o 'lone 6 C7- 12 may stain protecins
It is on cludcd t"mt tl MA I, feIn 

cell soma themselvesIf cells 

I ](1l i, I lt IIl e I (IIeI;y(I. III them, 

in the slender ortesregumlent and the 

that lie between mid i IIllT i,,lt ( 

iieluimlrai,ous
areas the newly syrithe-ile<'d omn(I, rIw tl ii Le llo tin, fori l 

knowl I() ,a.tuii(( ; i. I be blint Ifhh .: rn e in
granules (Mi) mre 

widely scatteredsi ain maylbe (lie to thetegument resulted ri(m) MA 

Mb granules in thi, laver. 

5. 	 "N(;LUSI(N & RlIMAiK 

that the surface proteins at MW 86,000; 68 000:38,000We have derimn<rrated 

'. joporiic ;is IIIT? bylwll ili-
Inid 34,(00(0 Ia y Il mlifI t 	 i p,l nl 'illS of 

)l


that thh,(' lp t(is :ir(, qitel slecilic to oriental schisosf is. 
irbl(tting, and 

I) MAP, clInes, onle (d wli( h1(clone ii 
Ill iildition v.'e hiI (lclii l ;It 	 les 

ll 105,00) (1'llton.IIIall ll eli lIr ,l> at()(:7 12) , lowedl real vIity withl ti 

byi hitil'0 ;IId I he eTgulnent/| l i.t 	l; :(I; i (tted 

: t imil the major 

lIhe patter us if releas rlm 

I 1I muiiir whili sligh
illil loll lotting have berin sIi,,,: 

f[ i Ill he !,urface and
i (asr-(or Ittllrili) l lI ilS are dl ivl

portion (f rel 

Ihr irnfi l ,i h(ma' Iiltigells rlIi 	MA obtained 
tile tegnulielt of lIa'<.ites. 

tho, I ft,[ u u i IrIIl un l l' ls
Ilnay heO usefutl forl dh'vi irig t. lh+ri 

(6. W\VR)KPIAN 1l- i, 11 1 i 	 I 1'.-:(l) 
ims of1 !;t)rtflce antigens'. in

l~ i(l :111ui(li,I d illilminl'lblo ting" pantte6.1 i~ 

ceT lrir, i ;IlnIf IitIo(Iis - I I f 	 lf li( ((W illc.se) will be studicd anti 

I tl et Splecies.(,It;Itlllt of l :rotiarll. to ht se 
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on tise surfa( e of paraites will be chamrctlize d further. 
6.2 Glycolipids n'tigeIs 

freezed-thawed 
6.3 	 More MAl clones will ie oblit.iicd, using iimuiizior, with 

and/or hoioeoiied s~histos)iiula. It is hoped that this 
adul tregltcicilt, 

;pem[iu reactivities to 
method will g iierttc more MAB clines with injre 


surface [lrot(.ill.
 

using .1 imiiiunobluttinpg.I/A.mol tsi~g moirer 	 MAll ( oosf6.4i Scrcenin:, 

iit(t hoids will he perfoirimied.aI iIlire( t fhuorest1 	 ce 

will e test-d for imInmune killing
as clone WC7-12)6.5 Positive clone (such 

killing assay.antibcmiily midementof schistosoniula, using 
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FIGURE 1 Immunoblottings of antigenic proteins from the tegument of 

S. tionsoni (MA), '. joponicum (Chinese & Philippine) (CtI&Plt), 

S. mcktl/hI i (N K. Ih(. le(glllnIkit( .t,; ( (xtracted fion the 

parasites I))' fifio -th;will,, iod soltulili/ed in the sample buffer. 

l lect op Ioref.is was ir f ( ru ' l il 12.5' . )S-I'A( ;l, InI(Iprotein 

bands transferred ('ilt, r() Ihlbl(- , ( ) p;iiu I. Ihe NC 

strips werc o\erllid %ith l wi i111riu1il ,5 ' IS\%,', Is .1, IlSPIl 

and ISMF, 'tohi hmwimrn(lg(,'i(' ,loi vere ,ertf(ted hy tabbit 

anti-mouse wg(; Ldiellbed bith !i orihti:hwi ( ,i I e (I1.) 

Tlhe color w ats b~yi lb i/g If12deveh ('ped m ml w ilthDA B + 0 2 

http:Ioref.is
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IFIGURE 2 	 Autoradiogramn of TLC-analysis of polar and non-polar lipids 

extracted from the tegurnent of S. j(ponictum. 

L_,IQ/ 1 -	 uLM lijid (i,.jU('tUI, ('XI ati )ir 

Lane 2 - no)ipola r lip, (h ixaLne extract). 



FIGURE 2
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FIGURE 3 	 Immunoblotting of released proteins from adult S. joponicum 

(Chinese) incubated in MIEAM medium at various time intervais, 

ano,the detection was performed by using mouse antisera 

again:;t (. as prilary antibody and rabbitj(olfliicomJ the 


antimitoase Is(;- 11 ,ath lt, ct((Jor.
d 

CII - freeze-tih wed efjhe, nt proteins stained with Coomasie Blue 

CIIrSCII - I reeze-tlwed tegutnient proteins appearing in immunoblot 

1 --20 h. - reles:sed protein5s appearing in immunoblot. 
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FIGURE 4 	 Testing of monoclonal antibodies (MAB) from ten clones 

of hybridoma, using proteins from freeze-thawed tegument 

of S. joponicum (CI) as the antigens, and culture oi 

rascitic fluids 	 h[om clones o M ABI as primary antibodies, 

and the delect(,r is Ol)bit-lnti1 otse Ig(5g-IIRP. 

(CI; - culture fluid; ISCII - immune sera against S. joponicum; 

CF 2 B 4 to CF 6 -- 7-12 MAB derived from culture fluids, 

AF 2 D11 & AU 6 C 7-12-MABl derived from ascitic fluids). 
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FIGURE 5 	 Photornicrograplhs of immunofluorescence pattern of frozen

sections of .. jr(lfoli( i ((lioese), stained with ioniclonnl' 

antibody (MAi\) ilerivedl from ",ulture fluidl clone No.6C7-12. 

A : A hetvy .l;i;iiiig :aip c':r ;it. tt 1'\ f t iiliskeil:ir layer (MU), 

while a mlucihl l( ,\(t is t; ' hvlolej(Sitiv(, .tIlilini, :1i , section. 

X 90. Bt ( ' C : Ililw r . 1.ioll S1h0%6itl j,i,,;liV(':l;1it . 1lu( rescence 

that af jleIprs; 	 . iUhi :l 1.,; ii h I l i lit, Ir l o filers. 

Only faint sta ir ) ;njw:j, i. ,vr lht l tegnill (''e) while the gut 

((nI) show:; only ;litoflutosc-lice. X 1(0, X 360. 
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FICGURU 6 	 Photom icrographs of mirunofluore.cence pattern of fozen 

sections of S. jopoW0' w:ri (Chinese) stained with monoclna:l 

antibody derived from nscitic fluid of clone No. 6C7-12. 

A & B : Ulucie.(c(ii'ip: lwJgis ,.iiiy 1m Ilh muscular iyer (Mi) 

and having ,;iiii;:;r liFis! i , :hii iSiin , hut with 

lesser inOnit'. ( hil1 fluioremence is obisirvedint over 

the teguLnf!t (If') :111d il( gilt ((;). X 90. C & D : The 

staining it t(,ii iii lie imiluisul r layer resiembles that in 

igure 5. x 	1m), X 36). 
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FIGURE 7 	 Photomicrographs of cohtrol sections of S. joponicum (Chinese). 

A & B : Positive control using the S. joponicutt infeczed mouse 

serum give strong fluorescence ove 10' (theilth sectin( and the 

tegurient. X ,+5 , N 90. ( & I) : Iegntive t(ol trol omiitting 

priotaty nitii)(jilY, onl) the ,,:t (( tl) of )iarisitc hms ai Il low 

artofhulorlsll('w. (thor illftC[1)l t. mid Ow tegumt 

are unhathel. x "I X 180. 
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