Pr-afoc—-2q 2

AGENCY FOR INTERNATIONAL DEVELOPMENT
WASHINGTON. DC .0%523

/
DATE: ) /7/ f/f/f

MEMORANDUM

TO: AID/PPC/CDIE/DI, room 209 s5A-18

FROM; AID/SCI/ Victoria Ose v

SUBJECT : Transmittal of AID,/SCI Progress Repor:(s)

Attached for permanent retention/proper disposition is the fcllowing:

AID/SCI Progress Rerort No. C 7"" / 6 ',L/ , i
M/\‘\W P"C‘-M ?/f7— 3{003’

Attachment

/



/Qoﬁyégﬁf-»%’fﬂéL

A 61§ 2%

LIS DGROEL GG PROGRAM FROJECT 07-16%

BGean s N DFE S Ao (52 603 701 ] Qe 0

Towards an _antigranuloma vacecine in schistoscmd asis manson ie

maleonlar clondng and checactorization of _a pubativel .

Pelovent antigen

18 Anngal Proorose Report

DEDEMBER, 96t
FFR 24 1989



UG-TGRAEL CDR FROGRAM FROJECT C7-162

Grant No. DPE-USHN44-0eB85-7019~00

Towards an antigranuloma vaccine in schistosomiasis mansoni:

molecular cloning and  characterization of a putatively

rolaovant antigen

1=t _Annual Frogress Report

DECEMRER, 1988



Activity items reported herewith are listed according to the
original items of Lhe proposed work-plan, FPhase A, In the 1w»v
semic-annual o prograss o report o we have given a rather detailod
account on these dtoms, Vo have incorporated these detailes in the
present  annual  report which  provides updatod results. We have
also addressaed probleons and relevant prablem-aolving ackivities,

Fhase A: FURTHER CHARNCTERISATION OF MEG

M. 1. Buitable antigons and antibody v cagents

Nelal. Rebbit andisera

The glycoprotein fraction of  soluble egg  antigen (SEN-gly)
0f S, mansoni wir soparabed by lectin-affinity chromatography on
oA sepharone as previously described 0171, For immuniration
of rabbilbs 100wy SEA gly  were  incorporated  with  Freond s
complete adivovant and sndected intramuscul arel v, Booster docee of
DO wg SEA-gly dncorporated with Mroond o incomplote adjuvant wer e

oy

acdmini stored twice  atl weselis dinterval 5. Rabhit serum anti—0F -
gly (v anti SEA-gly) was collectoed  and stored  ab -200C0. SN v
wore can o elecirophoretically on agarose gel agoinst R oanti OFO-
Qly for line dimmnnoleclrophoresis  as previously  described by
Eroll e ot -label ted EG, puwified hy dion  exchange
chromotography, was added as a tracer  to identify MEG-containing
procipitin lines as  previously described [11. Two praecipitin
lines were  obltained one  of  which contained the bull of
racdioactivity indimating that it was rich in MEG. This precipitin

Line was excised from the agaraoso, washed and injected to a
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rabbit as previously described by Kroll [27, for producing rabbit
anti-MEG (R anti MEG) .

Following production of monoclonal  antibodies (Mab)  to MEG
(sae bolow) we have  uaed an alternative method for producing R
anti MEG. This procedure invelved affinit y purification of MEG an
CNEE-Sepharose o which  Mab  FOSmegl (s bhelowd) was bound A
previously desceibod 210 MEG woas eluted from the affinity column
by glyeione  buffer pid 2.8 and neutralized by M ESHPOR4, ITn or der
Lo avold loss of  material  dwring dialysis of  the prodouct e
avolded  dialysis  and  instead adaorbed Ehe neutralized oligakbe;
onto nitrocelluloco papor (NCF)Y . This was  done by  introduciog a
souar o pioce (O, Fjr<<"‘. Goem) oof PMCF o an Eppendorf tube with 800 0
of aeluale containing up Lo 50 ug MEG. About 99 adsorbance Lo Fhe
NCF wns achioved  following  overnight  shalking of Lhe NCF with
antigoen solution. For dmmunizalion  the NCOF wos washed, dricord,
powdrrody suspended i saline  ond injectod subocutancously to a
rabbit. N tolal of 100 wy MEG was injected cach fime in 5 divicled
doses.  This was  rouseated  at 3 weekly intervals. For grialid by
conbrol of a#finjty purified MEG, material  elated from  the NOP
was  an o by GDS FPolyaceylamide  gel clectrophorestis (SDS-NAGE)
according to laomli (41, Thia wae done on  a 16x17  om slab ool
containing 10%  aceviamide. The olect-ophoretic run was careied
oul overnight with a constant voltage of 40 V., Molecul ar weight
markers (MW-GDG 200 kit and MW-GDS 70 Kit, Sigma) were run in
pearallal. Following completion of the run  the gel was stainod

with Coomassie  Mlae. One major band was exhibited (Fig. 1) at Mr
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G770 Fd which is similar to the molecul ar welght of  MEG (1), In
some of  the products  a second band, a minoe one, of a molecul ar
weight of about 40 Fd was  seesn. Whethar this minor band i MEG
with n  lesser  deagroe of  glycosilation  or  whethor it ia A
differaent antigen al together i oresaently tnknown.  The
specificity of rabbit anbi-MEG was tested by Western hlotting. To
o Ehiﬁq SEAN comoononts wore initially resnlved by SD& AN
.'.\c“.r.::cu"‘r.;linq’ to  the weothod of Loomli P41 as desdribed Lriefly
above, The rogolved GEN conponents were  elesctroblotted onto NCE
(Meemby-aines Filtere, DABY  Sohleicher  and Sohully West Germansy)
according to the melbhod of Tobin ot al. [5) and of Dwnette 0671,
Following clectroblotting the NCF was treated as fol lows o
immunodetection of  antigens reactive with [ anti-MEG.,  The NO©
wan firal braated for blocking rnon  specific sites by incubatinn
in "blocking  solulion™ (PBRS pH 7.2, Milk powdar G7%, Triton X-100
Ou1% and NP-40 0.97) for 2 hr at 2700, Nftoer wasning in "bhlocking
solubion” the NCP was reacted for 2 h oat room temperature with It
anti MEG dilutod LS00 in hlocking solution". Subsequently the
NCF  was  washed  aned o roacted with atfinity purified goat anti
rabbit  albkaline plivophatase-con iugated  antibody, light chain
specific (Moyeda Rohovol, Israsl), and & color reaction induced
by reaction with bthe substrate (naphtyl phosphate disodium mixed
with Fast red TR O (Sigma), in Tris S0 mM pH 9.0). After completion
of color developuent the MNCF was  treated with & fixative (.01
Acetic  acid:  oethanol  ab  S:1:%  ratio), washed with distilled

wator and dried. Two bands were exhibited at ” the same locations
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as described above for purified MEG (Fig. 2). Rabbit anti-~MEG was
to be used for identification of “US-labeled MEG in SEA from

cultuwrad eggs, and »f MEIG-related translation products.

1.1,2. Monoclonal antibodies

Ievctial dmmunication axperiments wore rarried  out  for
inducing antibody eesponse to MEG in Balb/c mice. To do this mice
ool v ﬁ ropoatod dintroneritoneal  injections of  DGO00 1ive 9,
mansoni ava ak 7 days  intervals.  Serum was  collected before
injection of  ocygs wos startad, and subsequently just before cach
injection of eqgoo, Oera from each collection were pooled, s
antibody activity towards M5 determined by  Farr-tbyvpe
radioimnunoesaay omploying tenl-labeled MEG AS  previougly
described T110 0 Various concentrations of test sora were employed
along  wilh  normal mowge  serum (NM8)  negative contral, ancd
chrronic-infection  scrum (OIS as  a  positive control. Madimal
Binding with CI8 waa considered 100%  anti-MEG antibody activily,
and binding  with NME  was considered 0% binding. After a single
injection of  S000 &, mansoni - eggs no  antibody response was
obsorvaerd., Two injections induced &62.%% of  the maimal antibody
activity and 7 dinjections induced 77.5%  of the maximal antibody
activity., Immunization of splenocyte donors for  hybridoma
production was subsoguently done by 3 injections of 8. mansonid
ova. The immunized mice were rested for at least one month (after

the last injection of ova) and 4 days before fusion the mice

receivod  an intravenous  injection  of 20 ug SEA-~gly. Mab were

&)
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prepared according to established protocols 7,81, Myeloma cells
(line @w&6AgBLLNT 101 were  fused with spenocytes at a rotio of
Tel, by moploying polyethyleneglycol (M W,  Z600) . Screening of
culture Flodds was carried  out by ELISA 10, So far % stable
hybridomas were obbained which seorete antibodies, 5 of which are
reactive with MEG. Two have been initially subcloned (KC8Smeal ond
ECSmea) and Mab produced  as  cudtbture  supernatants and ascitic
fluddea, 0 the 5 hybridomas secreting anti MEG Mab 4 werao fonmnd

bo be diroctaed Lo periodate sonsitive  epitopes (aec helaw) aned
one goave o inconsi stonl recul b, This clone (2-7) was thereforo
reclonod in search of  Mab reactive with the peptide moiety of

MEG,  auch  Mab t:')('.\im;; consideroed 1mporiant  for detecting MEG-

ralated polypeptides among cell-frace translation praducts.

A1 30 Characterization of polyclonal and monoclonal antibodies
Thia item wos nol presentod  as o  sepoarate item  in the
viorkplan. We  incladed this  study as part of our problem sol ving
aclivity since it woa obviows that ondy antibhodies reactive with
MIZE e T aterl .[.)(.l] ypeplides are  oaitable for ddealifying relevant
products of a0 ool l-free translation asystoem  or of  rolevent
products  of a  DHA expression library. We Lherefore Lbestecd the
periodate sencilivity of  the opltopes reactive with tho
corresponding Mab and with R oanti MEG. To do this SEA was coabeod
onlo » microbtiter plate ancl then treated .wi th  various
concontareabions of periondabs  as previously  described (111,

Fariodobe Creatmont was followed by ELISA.  Epiltopes which are
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destroved eoven by o mild periodate treatment are considered to be
of a carbohydrabe noature., Table 1 presents a  summary  of the
results of  theoso coobe. Mo saparate  rabbit anti-MEG sera woro
tested. The resulls indicate that  at  least 77% of R anti MEO
activilty is directed  fto  carbohydrate (periodate senositive)
apitopes of MEG. This puls in gquostion the swibtability of 17 anli-
MEG for ~ffective dotection of MED-related polvpeplides in a ool
freoa translalion syalom, or among  products of an expression
Library. Monoclonsl antibodies to MES (FCBmeg 1, ECEmong 2, ELSmeq
Iy and ECSmeg /D are  directrd  against periodete sensitive
ppitopes. A represontative results of a periodate sensitivity

te

3. wilth  Mab ECSmen are pregonted  din Table 1. One hybridoma
(21-7)  which woo reactive with purified MEG and exhibited
variable periodate gensitivity  wae subcloned and periodate
sonsitivity tesked in the O MEG-re-active subclones obtained. N1)
the subclones  wers active  with  periodete  registant epitoprs.
Hloweswer s they  wern all reacltive with a wvariaety of antigoens
uneel atod to MEG such as: BSA, ovalbimin, Fhosphorylise K, -
galactosidaso, Myosin and cearbonic anhvdrase. These Mab wers
thoeraforo considored unauitable as  spacific detectors of MEG-
related  polypeptides.  FPreoparation  of Mab to deglycosilated MEG
(oo Dolow) is considered in order  to obtain  Mab reactive with

MEG-poptide epitopes.



A. 1.4, Further Characterization of MEG Structure

This item was not included  in the original worlk plan.
However, since prodoction of  antibodies directed primarely to
peptide epitopes  of MEG  appears to be a problem (seo abhove)  we
decided to subject MEG  to  amino  acid microsequencing sn that
oligopeplticdes  ocan be chemically constructed and, in foren,
mmployﬁJ for Somunirzation.  Recent  studies have  indicated the
W ful ne of  poepbide antibodics  as a new Lol to identify gepe
products, Lo acssay o doolate prore proteins,  to study prolodin
domains  and ko, immunolocal teve proteing [127. Im addition,
partial elucidation of the peptide sequance of MEG  should enabhle
us ta construct o corrosponding oligonuclesticds probe which may

help ddentify the corresponding gene.

Freliminary amino acid  sequencing  of highly purified MEG
was carried  out by the Edmnan degradation reaction [132. Applied
i ouysitam Model s Sequencer was employed. The heoavy
glycnsilation of  MEG  hindered definite sequance identification
clue Lo very Targe "earry aver " effoct combinec wikh
unindentifiable lycosilated residues. Sequence assignement
beyond residuce #10 was not poassible. Table 2 presents the rosults
of two sequencing cycleos,

The absence of methionine from the amino-terminal end of MEG
suggeets post-translational cleavage of the polypeptide. Regiduns

#1120 vere  provided, not  as & sequence but rather as cefinite

ut



evidence of presence, as follows: Valy Asn/Thr/Sery  BGlu; Glyg
Voli Levs Hups Nen/The/Soery Lys.

Deglyoosilotion  of MEG is  considered egssential  before
fue e anal yeis tf NN RO e an be accomplished.
Deglycosilabted MEC can also  be used to prepare peptide—-specific
Maly, and also Lo elucidate the immunopathological relevance of

MES polypeptide moiely.

A2 Bynthesia of MG by G0 mansoni egge cultured in vitro

Attempts to harveast S, mansoni ova from livers of infected
mice D°A7 ware anoocoessful as yields weroe repeatedly too amall.,
Harvosling of  slorile ova from intestines of infected mice was
therefore attempted. Mice were infected by subcutanoous injection
of  ENO cercarioe  aned  sacrified 9 weeks later. Frooodures
provioasly  employed  for harvesting  S.  mansond  ava  from the
intestines were  applied [1%,1617. In order to maintain sterility
of the ova, harvesting was carriad ouwt by employing sterile
homagenizer, filtration devices,  labware and solutions. L
additinon, all solutions empl oyed wem supplemented  with
slrepltomycine  and  penicilline.,  Sterile ova were reproducibly
obtained {up to S0 /nouse) and sterility was maintained through
48 howrs  in culture (as demonslrated by inoculation of aligquotes
of cuwltuwed egyg susponsion onto protecse-peptone agar plates).

S. mansoni ova were mainbtained in Minimal Essential Mediuam-
Lagl e (MEMD sopplemented  witlh oxalacetic acid, insuline,

glutamine and antibiotics. Methionineg—free MEM was employved in


http:rcatrri.ed

~

erperiments  on protein  synthesis. In these euperimentg TG
mathionine was added and the coggs wnderwent incubation at I7<C in
an atmoapherae  of 77 C0. in aiv. Ova were separated from cul ture
fluwicdes  and  TOA precipitable radioactivity  in the culture
supernabanta  and  in solubilized ova was  Jdetermined.  Fig, 0
demonstn ates the Linctics of Mefemethionine incorporation inte
total proteins  of 5. sansont ovo.o A siamoid incorporalion ooeve
ie mhibiToed with o Tag period of about 1 hour  and with marimal
incorporation  being reached  at aboult 4 howess. By contrast
secroetion of UL laboled, TCA precipitable, constituents into the
culture mediam (Fig. ) lags aboul two houwrs behind total protein
synthoeois., Furthormore, secretion continues to take place after 6
houra of incubation. Separate exporiments show that when egos are
cultured in the presonce  of 706 methionine for 24 hours, then
washed  Lhoroaghly  and ancubated  for another 24 howrs in the
abgsonce of labeled meothionine, a considerable amount of secretod
FrGemelhionine--labelod,  constituents can be didentified in the
supornantouh mediom (Table 3. The ongoing  secretion of labeled

constitumnts aflor awrast of axtornal “US-mentionine suggests the
prasenca of preformed (perbops procuwrsor) mol ecul es. BEN wans
prepared from ova which  dincorporated "S-methionine in culture.
Huch motabholically labeled SEO was analyszed by SDS~-FAGE  [4) and

avtoradiographed. Meltiple bands with a wide range of molecular

weights  were rovealoed (Fig. @ . Vltetabolically labeled SEA

-~
-

underwenlt immupoprocipitation  with anti MEG (or NRS as a

negaktive control), and complexes woere removed by protein A-

10
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spherose beads. Specific precipitation of labeled constituents by
Roanti  MEG was  obsorved by radicactivity counts. Subssquently,
immunoprecipitatos W £ Fun 0N SDS-FAGE. Following
auvtoradiography (amplyfied by fluorography) (F'ig. 5 4 major
hands roosbive  with [Uoanki MEG (Me = Q0, 70, 48 and 42.5kd) , and
Sominor ones (Meo= 170, A6 and  I7.0Ed) were  exicibited, the one
at M- = 70kd corresponding to MEG, Theaoe results dndicate Fhat

MEG 49 actively  syntheasized in  cultuwred 8.  mansoni ova.

Furthermore since 1V anti MIZE rogqularly del o

+

Goa aingle major
bamd in SEN (I . D)y W amsume  vhalb  the addiltional bandes

D
\

detectad in GEA from  eggs culbured in vitro with s-meathioninm
Fepres (-130'[' newly ‘synbhesized  MED components, presumably  MEG
precursors and cloavage  pproducts. The finding that  the N
termincl amino acid of MIG e not mebhionine (Table ), suggests
that post-translational  modifications of  MEG polypeptide incdoed

oeowr s Such modid fFicabions are in ling  with the secretory nature

cf ME,

AcZ. The  dmmupopathological  significance  of the polypeptide
moicty of MED

-

Stockpiling of sufflcient  amounts of MEG for  this study
presentbed  a problem  since ouch  of  the harvested eggs were
consumed for in vitro egyg cultures, for producing RNA (soe below)
and for screening ond characlerizing Mab. It i anticipated that

more MEG will be consumed for preparing enough  RNA to  enable ws

preparc o cDNA library, and also for preparing deglyc .silated

14



MEG, to be used for puarposes described above. Deglycosilated MER
may also  he used  in order to establish thoe suspected imporbance
of M polypoptide {or induciog/elicitin g delayed  Lype
hyperoengibtivity and  dmeunopathology. This  approach seams to o
complanentary to testing  whother  proteolytic digestion  of MOO

aboliches ita fmmunopathologic activity, as originally proposed.

G AL e

a1, Ih@t@huqdanum and translatability of MEG-specific me

Initial attespts for harvesiiog RMA from OO mansoni ova weee
carried out by the  Guandidinioam Testhiocianate/Casl)l  mothod L1771,
Egge wore  found to be resistant to disruplion by homogenizalion
with Folylron or wilh Dounce  glass  horogenizer.  Disruption of
eqge by sonicavion  or by mortar  and  pectle (under  liguid
nitrogen? provided very low  vields of  RHA, and  RNA degradation
was marked.  Ova deep-frozen  in liguid nitrogen were emplaoyed in
Ehase trials, In subgeguent  experimonta RNO  was harvested €7 om
fresh ovi. Guanidinivm isothiocyvanate was added and ova disruptod
hy a ground  glacesglass Lomooenizor  and RMNA purificabion
procecded by the  webbhod  mentioned above DI71.0 RNDY yield wer o
relatively snall, smounbting o only  between  15.2  and 2.5 ug
taotal TNA from 200,000 Lo 500,000 G, mansoni ova. For the purposs
of proparing a cDNA library wo will have to stockpile sufficient
amownts of  RNAL Since  egges will  be used for both production of
BNA and MEG, stockpiling of sufficient amounts of both these

materials  asimultaneously will be required. This presents a

woblom., However SLMNCE  MiICrosequencing as  compared to NN
]


http:gla.s.s4
http:tomnocgeni.2a

producti on reguires les

material (8, mansoni ove) we decided to
focus initially on microseguencing, so that production of peptide
antibodicos and corvesponding oligonucleotides can  follow withouot
unnecessary doelay. Mrodoaction of  RNA at. the initial stage wag

zondined Tor inoovitro trarslotion  purposes. In this regard it

should  bo  reemphacized  that  since v anti MES iz directed
primacely oo sarbobydrato moiotios (Table 1) ibs suitability to
iddontifa ’I'l[ Topelyneplidon e considored 1imitod,

A reperaontat iy preparation of  tobal RNA from 5. mansoni

f

VA Was run by agarnse gal elactrophores

ig (Fig. 6. The prosence
aof  relatively undergeaded  oRNA s suggested. The pabborn
obtained also  sudggestod that bhere is a nick in the large rRNA
unit to produce D camall RNO species which comigrate with  the RNA
from the snall csubunib as previously described for RNO from adult
worma L1811, This RN was subjected to translation in an  in vitro
cell  freo transioocion gysbton from rabbit reticulocytes (New
England Nuclear), Two concentrations of each RNA product (hetweon
Loand 4 wg) were Laken for in vitro translation reoaction. RNA wae

oi Toceed i FELO G misieel i Ly My

Eoooacebtalte, "“translation
cocktail ", reticalooybe ifysate and THemethionine, according to
the marie fac oo g inglructlon, Samples paEap e talen £ o
radioockivity count.  at O time (hefore onset of incubation) and
after 40 minutes incubation. HNegative (no RNAY  and positive
(yeraasl  ENAY  controls were included. Table 4 summarizes tho

results of  a representative test. Products of cell fresm

trarnslation of  RENA from §. mansoni ova and of a control reaction

1=



without RNA were subjected to DS -FAGE. Molecular weight markers
were  run in parallel.  The gel  was subsequently stained with

conmassie  bloue, clr i e and sub jected Lo autoradiography.

——

Limunoprecipi bation  of ransiation products with [ ants HEG

congiatently goave holween 42 to o2 the radioactivity of controls
tnmuneprecipi tated  with  NES.  This  however i not considered a
suwbficiently apecific  imnunonrecipitation.  Translation prrocduct e
immunupvaipitmtﬂd wilh  TUanti MEG or NRS were also analyzed by
BDG-FAGE along  wilh  fotal  SQEA into  which  ™S-mothionine wvae
incorporated. Fig. 7oconatitutes o combined presontation of Lhe
rosults of these evporiments. Small molecular weight constitusnte
that  wmigrate ditforentially Ffrom controls without RNA or from
NRG-immunoprecipit-ticn control were tentatively identified. Such
small  constituents  aro compatible  with non glycasilabed MEG-
srpecidic congtituents. Constituente of higher molecular wedght
werre also Lar ativaly  ddontificd  and  may roprescnt DIFE Lt S
molecuales. Further analysis ig cequired in order to eebabliash
these  tentative ro-sdis. The use of a more »fficient antibody

reagont for deboecting MEG polypeptide (e.g. peptide antibodisg)

is highly reguiraed for these sbudies,

B. SCIENTIFIC COLLABORATION (corresponds to proposal items)
A. Work to be done in kenva

Al ~ollection — of  human aera and  schistosoms edgq (8.

pnatobium),

5. haematobium  eggs were collected 1n " Ewale District, the

14



Coast Province, from the uwrine of infected school children. The
schools wore Tsereszani where 400 individoals were examined (of
which 207 had visible haomaturia and S0% had 8. haematobium egqos
in urine) s Rueend, in which 268 children were  examined (1467 had
viaible haomaturio  and 48%  had egges in the wine)s and Mihirini
whers 700 childrsn  woere  examined  of  which 24 had  visible
hoematoria and 10%  had 8., hacematobium ove in the urine).
Gubsoguently, Teseore:ani and  Burand wer o chosen for  urine
cwllmut{mn, Foal ed L e (4320 Titers) was processecd by
filtration ac  prooviousty described 0121 and  washed with saline
containing 100 unite/ml of penicillin/streptomyvain. Abowt D2 10n
OV wm”le.1 colloected, Come wore used to immunize balh/c mice (seo
below) and the rost stored al 7000 for preparing antigens.

About 20 camplos, 9% ol each, of sera Hrom 5. hoematobium

casea wenre collectood.

A2, Froduction of rabbit antisera to 8. haspmatobium eqg antigens

Soluble eqg antigen of €. haematobium (SEA) was prepared and
(R glvecoprolein firaction soparalted by lectin affinity
chromatography  av praviously described 11 Immunization of

rabhita  with theso antigens is underway. We have also started

attempts to isolate S, h

emalobivm  MEG (MEZG ) by methods

previously described for S mansoni MEG L1

ALZ. In vitro syplhesis of 8. hacmatobium egg glycoprotelns

This ittem has nolt started yet and is pending the harvesting

15



of 8. baematobium ova wnder sterile  conditions. Harvesting and
maintaining sterile S, haematobium ova under conditions existing
in field laboratories in Fonye is hi ghly unlikely. We will
therefore  abbtomph  organizing o days’ @gg-collection expedition
and shipment by airv bto the central  Taborator y in  Nairobi for
furthor processing ancd cul bure,

Once swfficient  amount of MEG, is available and methods (or
deglycosilation cou proparation of peptide antibodies  aorked ool
for G mansoni MEG, we will apply thooe melhodol ugies for HEG.

Data obtained on culture of 5. mansoni ova should be hel pfl

for colturing

« hoematobium eggo. Feleontidication  of  newly
synthesicod  MEG, components  in cultured ova will be done by
impunoprecipitation and is dependent on successful preparation of

specific antibody reagenks,

A4 Preparation and characteris ation of G. haematobiom egy RMA
This  has  nob been  startod yet. Methods {or officient

harvedting of RNA from S. mansoni ova will have to  be worked oot

in detall  before we can altempt harvesti ng S. heematobium eog

FMA

A G, Preparation of mongclonal  antibodies to 8. hacmatobium egg
antigens

As  mentioned  above (B.A01) 8. haematobium eggs have been

collected. In addition 20 balb/c mice were immunized by repeated

intraperitoneal injections of %000 ova. Only several mice have

1é
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survived this immunization and are now ready {for boosting in
order Lo use their splenocytes for producing hybridomas. Boosting
will be done by intravenous injection of SEA-glyco or MEG,. MEG,,
g preferred oo bthat high proportion of anti-MEG antibodies can
be obbained,

Wer alvo consider postponing  this part  of  the work unlil
doeglycosilated  MEG i  available, hoping that immunizalion
(hoosting) with this antigen may incroase the chance of obtain rne
antiboding  bto (e peplide moiety of MEG,. Preparations for
applying the hybridomas  technology  at  EEMRI have albarted and
training  of o  aenior technician  for  this purpose  has beon

.

complotod (see B.1. below) .

Bo transfer of Lechnology

Faole Ty training Penyan scientists

Mo dim Mwaniki Fagai  of  the Fenya Medical Reooarch
Institubte  spent  Luo  and o half months (8. 1.87-28.1.88) in our
centroe for trainiog on hybridoma technology, which included the
following sub ject o |
= Tmmunization procodieess
= Fusion proocoduros
= Culture and seloction of hybridomas
= Geresning of cultuwre supernatants and ascitic fluids by ELISG
= Subcloning by limiting dilution

= Lryopreservation of myeloma and hybridoma cells

i

Froduction of ascitic fluids

17


http:ppti.d:1.do
http:n:n:rtt.'.:i.en

= Concentration of monoclonal antibodies (Mab)
= Characterization of Mab for TIg isotypes by ELISA
= Characlterization of  corresponding antigens by waestern blotting
and immunodetect on
Detormination of the carbohydrate or  polypeptide nature of

caorrasponcding anticens
= Record keoping
= Organication of , and supplies for a hybridoma facility
= Logiatics and  problem-solving in the operation of a My i goma
{acililyl

Muring his stay with  ws Mr.  Fagai worked in our hybridomna
facilily and per formed independently all the necesasary stepe on
a rouline basis. He o hos compiled  the acquired information in a
neatly organiced  handbool, and  in addition received photocopieos
of  relevant  inforamation.  He recelved  moteriale and  oalls
neceasasary for soetlting  up a hybridoma facility at  FEEMRI.
Subsequently a  myeloma  cell culture has  been  ostablished in
EEMRY,  bul difficulties encountereod  in maintaining the 0.
incubabor ina good oporating ordar  have resulted in  loss of
myalomn  cells.  Alao,  establishing  a satigfactory supply of

culture media, FOS, oto, is still a nroblem.

A summary with ap

eeial smphasis on emeryging problems and

suggesltions for their solving
A. Activities in ITzerael

A.l. Ontibodies and antigens: Although rabbit ansera and Mab to
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MEG have  been alveady  prepared, a major problem in this part of
the work  was  oncountered.  Namely, that  switable Mab  *+o MEG
peptide apitopes are nol vet available and that the scbivity of R
anti MEG da largoly (abowd 70%)  directed to  coarbohydrate mei ety
of  MEG,  This ia only  a minitmem csbimate of the proportion of
antibodies Lo carbohydrate  epitopes.  Suitable antibodies to
peptide epiltopes  of MEG are sesasonbial for identifying cell f{ree
Lranct at ion  produicdsand  for immunosoreoning  of  expression
Librarices. Microsoguoncing  of FIEG aming acids  has been startod
Alming  al  conclrocting corresponding peptides  for  induceing
corresponding pephicds  antibodies. The highly glycasilated natoeo
of  MECG preaonks’ a0 problem in obtaining  a clear  sequonee
information.  To  ocorcome thic problem  we  intend to P ar e
doglyeosi Jated MEC. 1o thio coatexl woe also  intond  to improve
procodures for MEG purification.  We have recently acquired HELO

equipment and prelimninary experinents for MEG purificaltion (from

SEA~Gly) by HFLC are underway.

A. 2. Synthesis  of MEG by 5. mansoni eggs in vitro: Harvesti ng of
eggs from livers of  infected mice, as originally proposed y Man
atltempted but discontinued since the number of aeggs obtained was
incufficient, and fungal contamination prevailed. We devel oped a
procedure  for harvesting sterile eggs  from the intestines of
infectad mice. Demonstration of in vitro incorporation of 56—
methionine  into MES  was  accomplished. This in iteelf strongly

indicates Lhat the corresponding mRNA is present in ova harvested
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from the inteslines (Lhe very same egy preparation is used to
preparo RNAY . Frocursor  molecuwles of MEG were ltentatively
identified in thease experiments.

Thao gquantity of S, mansoni ova is a limiting factor in our
studies since Lhey are roquired for several purposes as follows:

A Production of MEG to be used for:  Preparation of peptide
antibodies  for immunoprecipitation and immunoscreeningsy
deglycosilation: M CrOBeCueneing s plucidation of the

immunopathological activity of MEG polypeptide.

boe Producltion of 1NN o be  wsed for: In vitro translationg
construction of a oDNA Tibrarys: Northern blotting
Since production in MEG for the purposes listed above seems
more dmportant ab This stage we decided to use 8. mansoni eggo
primaroly for FEG production  and, in  parallel, for st aclpilineg
)

Jual onough BNA Lo enable defing Le identification of MEG

polypeplbides among coll ~fres translation products,

AEe The dmmunopathological  significance of  the polypeptide
moiety of  MEG: Thhs  sbudy has  not been  vet accomplished. Onee
deglycasilation i accomplizshed  we will study in parallel the
cf fect of protouglyst e antl deglycasilation on the

immunopathological activity of MEG.

A4 The abundance and translatability of MEG specific mnessage

Harvesting  of  RNA  from §. mansoni ova and its in vitro

translation have L. en accomplished. The yield of RNA will have to
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be dimproved so  thalt swufficient amount can be available for
constructing a oDNA library.,  Tentative ddentification of MEG-
roelatod  btranslaetion  products has  been accomplished. Howsver,
derfini e ovidence 16 still required and  this will  depend on the
availabhility of suilable antibodies (see above).

T compalible  oligonucleotides can boe prepared on the basis
wf N sogquence we will  attompt their use  as primers for
polymnecace chain reaction in order to  obtain corresponding DRNO
LR EG,

.

B Nelivilies in Kenya

Collection of S. hasmatebium eggs has  been accomplished and
rabbit antisera to 8. haematobium antigens have heea prepared.

Tooview  of the recults woe obltained with 8. mansoni MEG, it
appearda thal preparation of  polyclonal or  monoclonal antibeodioeg
directad to MEG, polypeoptide may praseont a problem. We anticipeote
that al this stage preparation of MEG., its deglycasilation, and
microsequencing can  conbributo the most to the understanding of
the molecular  difforences betweon  MEG of the two schistosomes.
Also, popltide oantibodies to MES, . can be prepared. Collection of
S. hacoaltobium eggs,  and  production  SEA  and  of glycoproteing
thereof in  HKonya, followed by purification of MEG, in Israeel is
considered,

Letablishing a Ffunctional hybridoma unit at  KEMRI  may
require  an  extendsd visit  of the P.I1. for troubleshooting and

problomn-solving. A short visit  during the 279 year is planned.
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Attemps wWill  be made  to  obtain  funds to make it possible to

evcbend thie visit for the following pPUrpOaes
- Help cstablish a Povine i clome facility
e Help  warry  oub prperiments 0N in vitro culture

e Help proliminary fractionation of SEA

of 9.

Other activitios in FEenya will have to await corresponding

dovelopmenbs of  ouwr wort with $. mansoni.

]
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Table 1. Feriodate sensitivity of epitopes corresponding to
rabbit anti-MEG (R anti MEE)

ELISA 0.D. with periodate (i)
treated antigens at various PI
concentrations (mM)

Antibody Antigen

O (R 1 S 10

Roanti MEG, BEA LoORE 10061 00779 0,394 0,740

Roanti PEE,. SEA 1,470  1.374  9.861 0,230 0,549
Roanmbi REA
(negative control) YA 1.931 1.876 1.909 1.914 1.94%

Mab FCSmeng !
(positive control) SEA 0,721 0 0 8] 0

ST L SN St S MR b et 0rs ey et - B0 et pare Semd YR 4 S WS R4 et e Sebde Seeis Fri Srem Lot veeth Fd red Moy Sbem e SembY $H e fa1e seaed Mo R Buom 0100 mace sheas

Two Jota of I anti MEG were tested. BS3A/Zanti | 90 was included as
A negative  (pi insensitive)  ocontenl  and Mab ECSmeg' /SEA as a
positive (Fi sensitive) control.
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Table 3. Incorporation of 35S-'nethionine into S. mansoni ova:
Continuous (A) and interrupted (B) incubation with
5S-methionine for 24 hours

A B
Incubation 24 h w 355-Met 24 h w 355-Met. then
(2 mei) 24 h w/o 355-Met

- 5
No. of eggs 2.5 x 105 2.5 x 10°
Total incorporation of 6
35s-Met into ova 22 x 106 cmp 19.7 x 10° cpm
Total 355-Met
in SEA alone 6.5 x 106 cpm 5.0 x 106 cpm

TCA-precipitable
radioactivity from

SEA 3.5 x 10° cpm (57%)@ 3.1 x 106 cpm (62%)2

Radicactivity in
Sup. 24 h, after
interrupted 355-Met . not applicable 10.4 x 106 cpm

Radioactivity
precipitated from
Sup. by TCA 7.3 x 105 2.6 x 105 (2.5%)b

S. mansoni ova were incubated for 24 h in the presence of (w) 35S-methionine
°S-Met). An aliquote of eggs was then washed thoroughly from extraneous
355-Met and incubation continued without (w/o) 355-Met.

a TCA precipitabie radioactivity from SEA represents precipitable
secretable and non-secretable SEA constituents.

b This Tow value (2.5%) of TCA precipitable material represents secreted
constituents, most likely glycoproteins which do not precipitate well
with TCA. Similar TCA precipitation was p.'eviously obtained with
purified MEG (1).
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Table 53 In vitro translation of

total RNA from S. mansoni ova

RNA hss-methionine in TCA insoluble, material
Total RNA quantity (cpm)
(ug) at 0 time at 60 minutes
no RNA
(negative control) - 15,631 23,987
Yeast RNA
(positive control) 2 17,323 178,855
S. mansoni’ 1 16,396 57,170
egg RNA
product 1 2 14,197 76.310
S. mansoni ‘ 1 14,210 83,411
egg RNA
product 2 2 15,856 103,701

5. mansoni egg RNA was translated in a cell free translation system from rabbit

reticulocytes. Two RNA prodicts are presented, 1 and 2 ug of each were

subjected to translation. A reaction mixture with no RNA served as negative

contiol and yeast RMNA served as a positive control. Samples were taken for

radioactivity counts at 0 time and

after 60 minutes incubation.
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Fig.

Ffj_ Q L

% Western blot  analvsis  of  SEA  with

L.QF _FIGURES

CIST L

1y GDS-PABGE of purified MEG.

MEG 3 wgl was run bv SLS-FABE on a 10% polyacryvlamide slab

ael under reducing conditions. Me. of MEG is 70kd.

tection of

bands reactive with K anti FEG.

BEA  was  separated electrophoretically by SDS-PAGE then
electroblotted onte NCOP.
Lane 1: Stained with Amido-Blaclk.

Lane 23 Underwent iomunodetection with R anti MEG,

Lang Z: Underwent immunodetection with normal rabbit serum.

neorporation of  PG-methionine into  total constituents

v

4
ET)

(St
i

of _S._mansoni ova.

Fresh S, manzoni ova (2,15 x  10%)  in 5§ ml medium were
incubated for 15 minutes without @8 methionine, %G5
methionine (219 uci) was then added and the ova incubated at
3790 while rocking in 5% C0. atmosphere. Aliquotaes of 00 ul

werae taken at 0, 1, 2, 3 and 4 hours and subjected to



Fid.

JAr Ingorporation of U8 methionine i

centrifugation, precipitation by TCA followed by methanol,
solubilization of precipitates with soluene, and

radioactivi bty measuremant.

RN '

to constituents of 6.

mansoni _ova: Identificetion of labeled polypeptides secreted

trom ova cultwred in vitro.

Fresh ova (1 % 10%) in 2 ml medium were incubated for

~ -

15 minutes  without “@S-methioning. *TS-metionine (100 uci)
was then addéd and the ova incubated at  3I7<C while rocking
in 5% CO» atmosphere. Aligquotes of 250 ul were taken at 1,
2, 3, 4 and 6 hours. The supernatants were collected and
polypeptides adsorbed onto NCF. Aliquotes from a control
culture withoul ova were collected in parallel. The results

represent  nel cpm (after subtracting control  value of

adasorption onto NGCF).
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Fig.

i ldentification and characterization of newly synthesizad

MEG constiltuents among SEA congtituents.

SEA was harvested from ova maintained in vitro with

=G ~methionine, and subjected to 5DE--FAGE, with or without
immunoprecipitation analysis with (R anti MEG.

Lane 1y *25-8EA ~ 48,000 cpm

Lane 2@ “"8-9110 - 21,000 cpm

Lanes S,4: MEG constituents immunoprecipitated by R anti MEG

(1,300 cpm).
Autoradiography/Fluorography  invelved exposure for |

week  atl ~76“C (lanes 1, 2, 32) or 2 1/2 weeks (lane 4).

Analysis of control immunoprecipitates (with NRE) did not

exhibit any bands (not shown) .

6: Agarose gel electrophoresis of RNA from S, _maneoni oava.

RNA  wag harvested from fresh ova by the Guanidinium
isothiocyanate method, exhibiting a 260 nm/280 nm 0.D. ratio
of 1.769. RNA from 8. mansoni (left lane) and control (E.
celi) RNA (right lane) were run on 1.5% agarosz under non-

densturing conditions,

“l
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Fit.

7: ldentificabtion of MEG constituents among products of cell

free translation of RNA from §. mansoni_ova.

Lane 13 Control - no external RNA added.

Lang &2: Total translation products from 5. mansoni RNA.

e

[

Lanes 3,83 Translation products immunoprecipitated with

control antiserum (NRS).

Lanes 4.6:  Translation products immunoprecipitated with R

anti MEG.
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Figure 7.
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