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C 0 N T E N T 

1. BACKGROUND
 

The grant was awarded on August 11, 1986. During the one a half 

year period we have finished the identification and characterization of major 

antigenic proteins from the surface of adult S. japoniCUrl by using imrumuno

precipitation method. These proteirns were also compared with another species 

of oriental s(histosomre, ie., S. illekolliand S. nmansoni. In this report we 

would like to present the work oin identification and characterization of 

antigenic surface proteins arid lipids if mdult of S. japonicum and other schis

tosooc spe'iers tising i n)rroldott ing. Since this technique is more conve

nient to perform, we inten, to ise it as the principal method to detect 

specific fironocalI antihodies (iAI) to be raised against surface antigens. 

Therelore, first we hawvs to verify that the antigens (especially proteins) 

detected hy this method do not differ greatly from that obtrinel from 

inill fruoprecipitatiolr technique, whirlh is irore difficult to perform and not 

convenient lr ise in the screening of MAB(s). 

2. (rlJI"IC'TIVI.S (OF TIl P()JICl 

2.1 	 Tlo identiffy and characterize antigen; on the surfp.ce of the tegument 

of ('ercariae. schijstosorirtila and adult Schistosoma japonicum (Chinese 

& , NhiliIrinr)anl to study their cross- reactions with surface antigens 

of other schisto rm slpecies. 

2.2 	 'o prodtice mono('lonal antibodies (MAP) against parasite surface 

antigers identify ,\1AB that can kill schistosornula, and those that can 

react with specific sur face antigens, which could be used for immuno 

diagnosis. 

http:surfp.ce
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In this period we have perforned 2 major experiments as follows 

3.1 Identi fitatki nd cil isoni-iof,ii immliunogenic surface protein antigens 

of adult S. jjinlt1U, ,. iekoligi and S. niansoni by illilitrtioblotting 

liI this experinicnt, the surface antigens of parasites were 

obtlained ,I; follo',!; : the parasites' teiet w-r!i Xtlacted by 

freeze-tlla wing on dried ice ini tris-buffer for 20 cycles, and tile 

sh(d. pit'es of t(gllielt if) tile supernattant were collectd after 

centrifugation tf the nmixture at 100 x g for 5 min. The super-

Ilatant was solttbili/od in) the Si)l-I')lA(;F sample buffer and applied 

onto 12.5% sI s-PA(;[. gels. rhln, electroliho:esis w.s performed 

at 100 vol(t flr 'I, hir and the poteinis on gel were blotted onto 

tit rocellbl(*)m (N(:) iper ising bloitting apparatus with setting at 

0.5 il,,\ for I hr. Antigenic proteins onl the nitrocellulose piaper 

were dol ictd by inubati'ing NC Striljs inl infected mlotuse serUll annd 

followed by rabbit aiuti- Irouse Ig labelled wi'th horseradish peroxidase 

Illel'). li illtilmogiellic protrils that bind with alnti-litnuse Ig-IIRP 

were visuIilit'ed by incilkiting the nitrocellulose papers ili 3,3-diamino

ber,'.ulirt and II 2() 2 

3.2 Identificatiorn of lipids on th( sutface of S. japlonicuni 

I'lh(, ;nul(. of lipids ;is iriemibrane surface c)nlonents have 

[)enit reiort odi it various sl)(r'ifs of parasitic hellninths, including 

S. li.aIsorri. Somie oif the lipids have been dletnonstrated to lie 

illllili')gellic ill l a or huIman infected 

In this experiment, living arlult S. japoniculri (Philippines) 

were 125l-labelled by a similar proc(iltire 

tlli aUilritls by the parasites. 

as userl il the protein 

Liabelling according toi i llriunoprecipit tion method. Frecze-thawed 

tegunerit rif the par'lsite was pirepared and lyophilized into dry powder 

ilI lipid cornp)onents were extrrctedl by hexane-isopropanol. The 
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solvent could reprodtuc'ilbly rec'over the maljority of the radioactively 

labelled cun1(]tdI'., where('as Ow petilitate (p:r'oul~lall,le littlteins) 

alwaly.s wtpl eeitl d h':+++ tlat 20t+', sugge++,jsting thin lilpi(S %V'eIVl, ,-Ij,)L 

th S. jij.. t Thecolpolr(neltS ii ille (tlll gtlltlint. lipid fratction 

wvas further exttr t ('d ill t allitwus SyStII to seplhaite polar 

lipids 	 ('lyc,,lilids/lijo+outoii'i ) I1(o111 Itji-litilar lil)ids; ind it was found 

that there ale glyt',lipids Ahoum 3-4 tines higher than norn-glycolipids 

as rhetermirlled flo01 thei rmtioactivitics. [Ihe radioactively laelled 

lipids were observed to bind tightly to the lppendlorl plastic tubes 

106 
loarding to roaikd loS during the extractiolt. lHowever, 10(5 

(Pil of the 125--glyc(,lipids wre utully ohtained following the 

extraction. An', lv's.s of labelled lipid.s were Ierformed on thin 

layer chroilj:1t ',raphy, mid revealed by, autoradiograjphy in compa rison 

with s!:Illdaid lipids. 

4. llStIl ''S & I)IS I:tJSl( )N 

4. 	1 Identificationt , n 1 ill, arison ofi itiuluioenic surface )rotein antigetisof adult 

S.j:ltjo i,iII .Otld I ter sohiiso ;ola by ittotntlttohlottiii (Table _ , Figure I) 

It was that i all sp(cis imst bands occur ill 

illitlilblottint] (o r:lltImd r( those( p)res.ent ill i Ill1t1m+)p recipht "tion. 

fotnti Al 	 that 

lHowever, there are gIttiil]ly fewer Iantls (tip to 5 or 6) in intmuno

bhotting thanl illlttt11pr eci pitatin, ]Ild the loss is greatest among 

lands with MW fromt 120,00))0 ,upw;irds. There are Also slight shifts 

in MW of someti' is itt c(tmrit,'0n to illtlliunro(tjrcil)itatio.. I lowever, 

after 	 t;tkhng this ito1t(1 t i,o tl, i. :tltjp';rs taitt there are three regions 

with strilig cross- riactivities :11li .g various species. The first Rnd 

must iltis ale tw(twloands at MW between 80,000 to 86,000 and at 

68,000, t i eSecond is at MW 29,500 to 31,500, and the third at MW37,000 to 

38,500. Inim ilotl.ticilatitnlxlerimntl using S. mansoi antigen (MA) 

as a starting material shows that there is also consistent and strong 
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cross rvactivities among i,,nul> ')9,500 to 26,500, whereas the cross 

reactivities at MW 68,000 aoi 8t O1to 85,000 are much less 

prontonced (lable 1, ligure 1). It should also be noted that hands 

68,000 and 8f,000() of S. jiapolmill) are [lot intense il1 I i ilrnunol)recili

ration but aplial wI ly intense in iuifIinntl)lotting. It is prIoballe that these 

bands are "!.ddll" t om a !,t,i(h it tr<Vosille, and therefore not easily 

atcessible to 1251 labelHig,, while atillies against them are well generated. 

It is, 1ot elt(.i , p lI, that ,I , iotl siv<alei iai(ir :,;tio e proteins in 

lidult orientid <thiktosomv that iould hetused for detecting MIAB. 

4,2 hlentificat ion of tigenos!,acp y lipids 

Analysis on thin-layer chromiatography (1I(C, n-I)taiol 

acetic acid : watel - 3:1:1) and mitnralitigraphy revealed at least 

3 main (I tAreilt Ili4eut ill Ile glycoliltid preparation.t; l, 

hhentjlicatititiil of thlse liiiisl alt' ttlil(l investigation. 

Anligvnic reiertly ti th( glytolipids was also investigated by 

ibritnnt l~trint It it] nlsing nmoose imnimne serum ald protein A-Sepharose. 

101
Only 0.4% of the tliomt~tivity (200 cpmrt Iromtu 5.3 x Cptn) was 

folli(lin the iblmtoprl-ipiii-te. hew prop)ortiotn was rather small 

anld it was ioert ait whther this value significantly represented the 

srtlacv gly'coliull irit1,n tle S. j;alpoiCum. Additional experi

ments are rt til eIeing -nlucte( (Itociofi results by using increasing 

ailiount of the sa n1le alim glass tllbes (1to reIllace plastic tulles) to 

increase theP(ovry yield during tile extraction. 

,'urtheriu;re, ;a alternative approach will be attemptedI to 

confirm ttle above restults fly usigtg tile Irocedure which has recertly 

been reported for studying glycolipid antigens of Leishinania tnajor 

(Rosen, -It;1l., 1988, Molecular ind Iliocheinicai Parasitology 27 : 

93-1)0). Both igly'olilui(ls and non-glycolijids of S. japonicuin will 

be seliarated or TLIC and transferred iy blotting to a nitrocellulose 
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membrane on which the antigens (if prp:AC1t) will he revealed by 

conjugating with im fhorl rimouse human.homologous rmune sera either or 

The itlei~mine Complex will he sul)sequently detected by 125I-protein A, 

and ailtoradiorahhy performed. It will also be of interest to examine 

, t' liIncross im i otirof the lipil anltigens almong various strains and 

species of schistosomes ;is well as the possible detection of circulating 

glycolipid amiensandl their antisera. 



5. CONC..USION & RIMAIKS 

We have demon.bstrated Ithat the surface proteins at MW 86,00; 80,000 

and 68,000 ire major ailtigeni( p)teiin of S. japonicum as shown by imnmu

noblotting, and that these plotein; are quite specific to oriental schi:stosomes. 

If MAlI (;I [I developtd againt t [hem, they (ul probably be us(. for 

i III 11(Undia nosis by the adaltation I i rtblliluhlOtt i.g technique. 

' 6. ".0() ILP.AN i:() I'Tllk' NI.'X+I l'l:.tltM 

(I. I Attempt will bo madh to identify anl characterize proteins that may 

I)e released ilito the meidium and hosts, sera from the parasites, and 

Cotlpare with the surlire proteins as obtained fromi iIIbrnunoprecipi

tation 	 and imtum(ohhotting+. 

6.2 	 The screening for i,,ssitive NiAlh clones against surface proteins that 

have !,.en idetified by using immublo)lhttilg will be performed. 

6.3 	 lie identificatliol it MAlR clones that bind to the surface of parasites 

1)),brlbrllnohlurtell.' te('chtliqluol will he also screened 

6.4 	 FUrther study oin inmmogeni( lipids will also ie perforned. 
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TIABLEI,. I MMtUN~q(}IIHIN(; 11AIIT:IRNS OF1PRll)ITINS I}FRIVIDI o; 	 I,'-TM rIdZ2
 

()F S. MANSONIIIIAWFIOI AI)Il.JI 	 1' '\NI' (MA), S. JAP{}NI(IJM 
(CIIINi:SI,-{:II), Sq.JAH )(N~l:iCUN_(IllIPPINI,-I'II) AND S. MFK{ONGI (Nil,) 

At'AINSI M(1I: ANIISFlI A A ;AINST S. MANSONI (ISMA), S. JAPONI
{CtIN (C:IIIN,:SI-IS:II), S. ._l,).!tN~iCUtN (iIIIIPPINIF-ISIO AND} S.MFKONGI 

(ISMI0.); AN} )N-A SlAIN{; INAHIEIN ()F '11FSI PROIFI NS 

MA* C11 N1I11" ISMIA IS(]II & ISPII ISMI. 

ISMA ISCil I \,\%il CIRI.ll : MA (ll&Pll ME MA CII&IPII ME 

205 205 .{) , ,(4) +(*) 

180 185 +()((*) 

160 18 155 (*) 

128 	 ( 

11.1 

105 + +(*) + + 

94 + *) + + 

86 85 4+(*) f+ ++ ++(*) 

80 	 ,(') 4 4 

68 68 	 + +f(*) +4 4- +4

6-1 f2 64
 

58 4(*)
 

'12.5 45 43 +N 

37 38 38.5 , - + 4 + + + + 

3.1 34 1 35 	 + +(*) 

29.5 3o .31.5 *) 	 (*) H4 ++(* 

26.5 26 26 	 ( + 

22.5 	 23 4() 

19 19 

<15 <15 15
 

it+ . i li ,i , i it i tiy ifet incuilating NC strips in rithbit anti-mouse 
[g linked ti,IIR I, id st;lilin 1' with I)AB 1 1120 2 

Signs inditilles whether Ili l;nlds al;o show up when tim NC strips ate sttained 
with Con A. 

M A* (H1* Mil: are iinnreeilitation linttelns of parasites' 1251 labelled surface 
antigens with (ortesp)olnditg iimlnle sera. (See Progress Report 1t2). 

http:AI)Il.JI
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FIGURE 1 	 IMMUNOBIL(YIlTIN(S OF ANTIGENIC PROTEHINS FROM TIlE TE(GUMENT 

OF S. MANSONI (MA), S. JAPONICUM (CIIINFSE, & P1tlLIPPINE) (CII&PII), 

S. MEKON(J- (Mk). TII,: 'I,(;IJMIFNlS WR EIXTRACTII) FROM TtHE 

PARASII+ES BYII:'/.I,-IIAWIN( AND SOLEIHI.LIZID IN TI SAMPLE 

HUFFR. F I,('f[Rl I 0kl(lFSIS WAS ",.,k, ONORMEI) 12.5% SI)S-PAGE, 

AND PROJF.IN lI'A I IZANSFERRI) (ONTO NITROCELLULOSE (NC) 

PA PER. Till N( IkI'S WII ()VIRIAI I) WITI MOUSE IMMUNE 

SERA ISMA, IS:1I1, ISIII AND ISM,, AND IMMUNOGENIC BANDS WERE 

ID)H'I'IT.) HB%'RA.lIITl' ANI -M OUSIJ.IgG LAI ELLEI'D W']'II I1ORSE-

RADISIH I',,XII)ASIF. (Il1I0). Till, COL.OR WAS 1)EVELOPEI) BY 

INCUAIATINC WIfTH I)AI 12() 2 

Experiment 1 : A. Ag(s) * ISMA B. Ag(s) + ISCti 

(bhtting time-I hr) C. Ag(s) 4-ISPII D. Ag(s) + ISME 

I:xlieriment 2 : I. Ag(s) + ISMA F. Ag(s) + ISCII 

(blotting tiin- I1 hr) G. Ag(s) 4 ISPI 1 . Ag(s) + ISME 

http:PROJF.IN


1 1,Figure 

94K-

67K -

45K- -. 

45K

""' 

A...."" 

..... 

(f-i 

A B C D 

A 

29 -f 

I .t 

• :1.,C '"-

EF G 14 


