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antigen by the gastrointestinal tract mgosa is inproved to the extent that
it is possible to elicit serumand secretory anti bodi es by oral feeding of
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Accordingly the invention describes a group of nol ecul es (mnmucosal

i mmunogens) which when fed | ead to the production of serum anti bodies to
these proteins at conparabl e | evelgp § 824 §3x81 obt ai ned by I ntranuscul ar

i njection of these nolecules. Furthernore when |arger quantities of these
antigens are fed ss there is a concomtant stinulation of the production of
mucosal ant irbadthersaspest pfitais inmentieni & pmagpssris|desribasisvhelehy a héntant dn @roteitsgar de cavpled hi s
i nvent i ontoz mycogabismuneger @adthp pereblaxiod whithy whdndeds rasilisdnithe prodystionsas anjiberdiesde thel t o
t he oral | Yartaa@r eqypled ¥bieis. can be augnented) or changed by the co-feeding of
a nunber of dietary nplecules. 3 EP 0 222 835 Bl In_another aspect of
this irfvention a pro ess is descri begbgﬂgw\ﬂbusa hapten ar protei n can be

COUp| ed to a nucosal 1T an Lllc Lurlpl ex—of—whrch—wen fed, results
in the production of abti ﬁ&es tc qg qQr coupl ed profein.

ABBREVI ATIONS 1.  Af T 05'8 8 bpvi ne serum

al bumq 3. ConA 1y gﬁpconav 4. © DNP

di nltrophenyl 5. ELI%A ELIS Enzg,ggm o W1y TTaTol-YoT 4 %;: ssay 6. ETEC
enterotoxigenic E. cqig 7 grgGALT enterotox,ge,gyg c@ﬁSOCI ate hoid tissue 8.
HA hydroxy lapatll &S | gutassociated lymphoid tissde Intra
muscular 10. LHRHL 8. HAh Ut ei ni|zpva@xhspaf®ne rel easi ng hor ne. 11. LPS

| i popolysacchari de 12.9_ LiTmB intrdve@buldrabi | e toxi n of eng erot oxi genic

E. coil. 13. AN 10. | Lirker ni dhiiteidRing hormone releasing hormone. 1.  per 00

or ak~adni ni strati on 1511. [pEPS lipopdhshcgbaide har i de 16. : room
tenperature 17. sc | 12 | LT-B subduiieatiaie toxi 8t enteBRBighME coli. JDS -

pol waeryl ani de gel ellet® rloPMor esi § @might 19.} TCA

trichl @ oacetic acid. 1'! JOrBRE (PW'WE'NWE@@ 30 In a firjst formthe

i nvention provides a | B% conprli RAvSEPchagde | mmunogen suitabj e for

vacci nati on purposes; Fq kBH to a{caem °'ﬁBTeecuI e which Is apabl e of

speci fically interactj ngﬁe i t hel i um of ertebrate host;
wherein both the | mmyn gﬁr}\g%t sg%)”gfcq dﬁm?fﬁ'ﬁ%mméﬁd the capacity
of the %ar rier nol ecu ecifi rtﬂ?r] aF%'F&? ct with the osal

epi thel i um of the vertebrate host is substantiall y 3 nmaintained, and said
conpl ex i s capable of eli CI ting a systemc, cellular and/or mucosal | mmune
response C Nhost. Preferred i mmunogens according to the

i nventigpn i ncl ude: an antlgen or hapten or all, part, anal ogues,

honol ogues, ia st & Jessingantionopreyides @ @WQ'%F%P"H'BQ rmn@mmos:?memmm wecciagf@m
These | %sms IncI ude h r nones | ut ei ni. si ng
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ﬁg.l rengsoéf: ma";ié nf:E{ use ?"d%m(? apor@mgl n?’rsﬁnogens

for vacci nepggal ﬂﬁ:hur@&&u@taéco%%ho the .dv&t.b#ﬁ&l&d% arf%&éne& hapBoHOs? lall art, SRS JuBOX
yel o f eNdMologllsPES&IVdsPor chifbifttibhE: of & HBinhélor RbrABUR agbttP HSse HRfAtMOgens include
haemophl | hsgmériah buth3E BRRH (HAGISSRY Horndnd teMabiffhdrfions) FSH, HGH and Inhibin; allergens such as
grass pollens (for instance barley and couch), weed pollens (eg. clover, dock), tree pollens (eg. ash,
cyprus), plant pollens (eg. broom), epithelia (eg. cat hair, dog hair, pig hair) and house dust, wheat chaff and
Kapok; immunogens for vaccines against agents such as influenza, measles, Rubella, smalipox, yeflow
fover, diphtheria, tetanus, cholera, plague, typhus, BCG, haemophilus influenzae, Neisseria catarrhalis,
Klebsielia pneumoma, pneumococci and streptococci especially S. mutans; and pili including pili derived
from E. coli, N. gonorrhoeae, N. meningitis, N. catarrhalis, Yersinia spp, Pseudomonas_aeruginosa,
Pseudomonas spp, Moraxella bovis, Bactermdas nodosus, Staphylococcl spp, Streptocooc| spp and
Bordetslla spp.

Preferred carrier molecules include bacterial adhesms such as 987P, K88, CFAIl, CFAll, K88 or F41 ;
viral hasmagglutinins such as from influenza, measles, Rubella, smallpox or yellow fever viruses; toxins or
binding subunits thereof such as LTB ricin, abrin, diphtheria toxin, modecin, tatanus toxcin and others of
similar structures; and lectins whether from plant or other origin. Lectins include for example conconavalin
A, Pokeweed mitogen or lectins from Lens culinaris, Helix pomatia, Glycine max, Arachis hypogea, or Ulex
europeus or Abrin, Asparagus pea, Broad bean, Camel's foot tree, Castor bean, Fava bean, Green marine
algae, Hairy vetch, Horse gram, Horse shoe crab, Jack bean, Japanese wisterla, Jequirity, Scotch laburnum,
Lima bean, Limulin, Lotus, European mististos, Mung bean, Osage orange, Pagoda iree, Garden pea,
Potato, Red kidney bean, Red marine algea, Siberian pea tree, edible snail, garden snail, Spindle tres,
Sweet pea, Tomato, wheat germ or winged pea.
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Kl ebsi el | a pneunoni a, - pneunbcocci and streptococci especially S. mutans;
and pill including pill derived fromE6 c611, gonorrhoeae, N. neningitis,
N. catarrhalls, Yersinia spp, PseucgppnasgssEBigi nosa, Pseudononas spp,

Mor axel | a bovi S, Bact er oi des nodosus, Staphyl ococci spp, Streptococci spp
and Bordetela 'spp. Preferred carrier nolecul es include bacterial adhesins
such as 987P,in K®gefer@f AmbodiRgit of tha@Bensipn b Iy iprositecha corendax! which romprises) biteinising
from i nf | ubermane raleasingdgrmomddIUTB., smal | pox or yel |l ow fever viruses; toxins
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grrpl ex asthesobinbivd obdny wethebriecdding pocess stegsonpr i ses; 5 (a) reacting the
ogen wi tiharother foray the ventianl reayighea procerst)wmfecamdnay@npl ex; (b) chemcally
m)dl fyi 39 t hepravidinarogeombinant iNAmelesulatcomprising ading DNArsegUensecihichray sapression ispdes of
form ng a {Ohéwiamife acid e Eoe%ir?!? imaieqoPh ¢ seprRed IDNA ReangEee Whidh Qaxprpesion gedes &al| e
to form saF“GaE‘B‘Prﬁ?'%%’q“ﬂ}"e(’ 9‘6*\"1'!%1"8'8?“? Wﬂ‘?‘?’ ’%ﬁ the carrl er m)l ecule to
provi de at "PEl i“ ﬁé‘°?"dﬂ‘8 sF'Srf&‘f "p%l i of gypressing a
| i nkage, aH’ﬂ;ﬂ “s °3F‘Pi°’ér°“'H‘B"9e"t9 t‘?)°"!‘15'} fﬂdsawassm-
conpl ex;® 189 % @1
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agent, and r eaeddtheg diheof ithaTprasgt Mventich thére i< provitiel a Bhstotrudng hbw tiadsfomedivith a
conpl ex;ss orecgrinaat DNAboleratsi comprising arfiyst DNA sdvpernse ebicitomexpressinpegdss Sir gpaminomcid
anot her T osequeres ofrelicpart em apalagye, dlemoleguprdsdeatiee eutromhinaionrthereck of B immunogen, a
provi dl ng secensciht paguence MRich am prpragsien eademplot e aging agifd sequemoRiRt 8ib gerk e eénaldie h
on &xpr essl‘%‘??'%b?}lé%""?‘!ﬁ!? o% W@bﬂﬂ@hﬂ‘e@&“}ﬂ“‘gé j&alscye. apheeciopB¥hogen, a second
DNA sequengce M ‘?f?ferb‘?‘i' g“g o & igypniioy fibe "’P'E?f“”f‘ﬂ‘é hatliih @ Gramonegalt Elé’h(ﬁéa”bfmi“ﬁé
carrier %E’é&(ﬁ"& YARel THOBYSSY 2rigRer Qubatypdt 891nim pge Breferad ol £hhe Kvertions saitishiant

DNA. nol ec m sy rov%escg‘ Qlhadf "o gc%%' EALIA
pr ot ei nacegys, &r&bﬁsqﬁ B & or e %e%PDinEéF*% 5 7 diES | iy &Aﬁc&fh

obtain sai %%Q&ﬁ&o%b fo e QM 0981 L&ﬁ Ac‘glgt hék h Be%iop RRQH% eferred
product 5 fohi ¥thi¥ ot thY GREMGH) thY éoF BRASs PlaShif INA Bt aitéHRatiy &N
of a conpl eﬁo.sayjau QRN €18 B3PS oEAETBrebeRBifivehifoh abdWAGBeGilubiY virtda! RRRiicphitds bk eosmids.
| Munogen mnéhe Qreféred 1B bl 06 INVONHIBR e, is RA6HIdbE plEbig JBITAKEBOWAKHCWheRYa A€ BRICIE
reaction; dnsfofthed with aid pasnikeaill FielG potdiytadus radadd whitlinEIGIaH & ity FRGHicATAIIMG WA thel
sequences adopd dighe prasaiagenioand t he carrier nol ecule. Preferably the peptide
| s prepared lbya dmherdorphetdie, imentop vgre is povidedha pelynugegtide sheuange ivhiets canprises a first
hybrid polynucleotide sequence which acts as a coding sequence for a fusion product comprising an amino
acid sequence of an immunogen fused to an amino acid sequence of a carrier molecule, a polynucleotide
sequence sufficiently related to said first hybrid polynucleotide sequence so as to hybridize to said first
hybrid polynucleotide sequence, a polynucieotide sequence related by mutation, including single or multiple
65 base substitutions, deletions, insertions and inversions, to said first hybrid polynucieotide sequence or
hybridizing sequence or a polynucleotide sequence which on expression codes for a polypeptide which
displays similar biological or immunological activity to said fusion product.



In a preferred formof the invention the synthesised | nmunogen or carrier
nol ecul e whilst bound to the resin of the solid phase peptide synthesiser
is coupled to the carrier nolecul erop 222885 Bgen respectively. I n another
formof the present invention there is provided a transformnt host
transformed with a 35 reconbi nant DNA-nol ecul e conpri si ng a first DNA
sequence whiPidierahly iy pelwnyeleatide tagunnge is gne whptsinihe first hybrictpolyaeplrsiidecssausncescts as
part, an areag ﬁ%quefh’erfﬁ'l lﬁ?"md@?‘q seaupnee abralleeaith P 2nglegHe: t legyfe; deyjvativ eor
i m‘runogen°°"é¥’"‘§ d'f?d”f]\'l/&”@ %@é"%ﬂ"&?ﬁ"'&ﬁe‘l&'ﬁ é’%%?"é’f?’ E‘B’G‘é‘? F‘B’P prafRsably i TRo
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sequence Wy 6dlinMd FSRh@? hmaersseﬁﬁ&mworet {A6 nRBiLdMEnERAybeSHolIRE 08 a Mo didef fesd

| MMUNOgener &8 fo8 cRfakle FNAUrR LMt onhi ch on expression codes for the am no

aci d sequenage @resérit Gnvembrs | Have mudu @nat RB-dviRiStafidn ENGrtaih Nietanp nRfeBlidsC At} B
enbodi menéoniplextditte presem @bentibhe cdnnsehiiiviel) modiula® e eagiituddNéndics typeadt thed imtahfe DUt
al t er nad i xeepoveCtd tieImaoregeo! teagegletni t hi n t he scope of the present invention
and t hese i Actomiiginvthe peemt inlatidnaiarthepivaddss aamatiicamentiwtish cdmprisssahepecoaiplak btttle

f or'w/of t bresennipeantionolegetiiee with jagdigtary wioldeude phicts dibtery pBietiq©Camiselectivelyhmpdulatenthe t
cel |, is tmagniidderander tygetofithe imrung Irespgniseltotid immpnagpaiofshenomplex.nceous product

whi &< ncl udbe digtagy shajaselp envisaged | thepyesaniinyerten insludanasie frevtrabangragidie gmino acids,

i nvent b nsucg @s afger'ﬁe ahigtidine. Ysine; Glafiney feygieiee. icksfiahtglusinet ﬁ@?‘@'“?e"’%vﬂ‘&@@"’%ﬁ

pol ynucl e 'H‘E sagipg. & ‘H’ o 'ngogganatyf@p%tva b?ﬁpﬂh‘bG‘P rRlHEamic, peid) gwater
sequence "'témg,: % _ Eg@ﬂ e ar nc | t?b ?'P'é'fl‘ﬂ% an.
am no aci nn to C 0L ] atrose a nose(snd ox?wf;eg ﬁt%a

carri erﬁ fFamiéia S ﬁgﬁﬂb S euryln: tésgf evanc.&'te% @499
first Ayb én g el aabga e fapruiom uérsse it cetyl

hybri d pogpipyisst S&fshtosl @sesie&l:\&ﬁ&’éelact&ioﬁ adidf, %hé?&t 't ﬂ1o§@9hbed?&£‘ry actors
nmut ati on, sdcﬁlgg,u g,gs§|,,gg,l,eg,u,grz,,{wégd $d@sn. base substi tutions, deI et ons,

i nsertions anélinkehié Ado0isvidet @ rfettiod of prégehting Y boinBioR 6F thie) uséeaahwed@nsmu @ideed Of
hybri dis i &gnphisd hé ericedal adnifistEdAC oD lcbriflexS 61O1HE IHEe3emiTv@htion Rogether @IS laOdlet&ipdes
for a pol mpiequiei cdpabiatuit mbdukitisgthemagritide andror tipe@lf rgnude tespitnsd dTAsIAMOGgEa
activity t o Teaingbnfiansilsopravidexihe bral ddminisirélion 6F tR>Aedk3merd of fisedfiventinb) ity ortiérdo elicit
pokynucl evtespiaseste dhecagtive malecyla in thhimst Bvchtalvespbrise.dit thia pise wtlerp die\antive Imelptulalie an
sequence entigen cxhapienc ey he) asuienein ged/dr grmuchsal inmiune respénde. Je thacratecwhele thb lactive
part, &n aplegusde bﬁﬂfh@rmﬂets » anglegyey homolpguey pares sernbingtiongheredh of LHfH, the resppep
fused to vilkdeaiibitionaefi gpnadah ivastier inthechasts Mherer thasrak shedisamen inso pralee padietyy
LTB. In ampleguleracrording. g, thgy inyortion; e, imuanfien prevides g methog, fop, gahaesing 4 LrafRoRte o
whi & conPP P Malequls iYCR cormRrises apmiflpteting sugh g ralimedisaentie edWeh her with a

phar mageuég“ | é’cﬁ]&ﬁ&ﬁbﬂ%ﬁ crRAWNG ©OF di l uent. Exanpl es of pharnaceuti -
cally a epgﬂg-kﬁeaffrﬁ?—anﬁ—%nt s include typical carriers and
di 1 uent S SUEguBS dald @ w%f“‘ torHiHAP Sty &R ééhue%b%f P57 f? Eﬁgﬁ:@ﬂﬂ?ﬁ%ﬁ% Wi RS

and si m | Qier nhél'dl%l%%ci c@@“ﬁﬁ dnﬁ&otﬁiﬁémﬁc acid or have
buf fering capacity, gycos , | -in-water or water-in-oil emnulsions,

and i ngd uﬂennsaslonenm\tmgmﬂrhg M\mnngm‘ enul si ons, gels, pastes and vi scous
col | oi dal “di spersrons. The nedi canment nmay be presented.in capsul e, 1o

tabl et, sMawvialsel ease or elixir formor as a gel or paste or may be
presented as a nasal spray and in this formmy be in the presence of an
aer osol . Futedties werp epurchésed rinenli Sgmeae Ghemical Cheingptiered dlwdvagcineawasi puechased dilomf thed

or as fooGemudnyedith Sefuay Lahs rfAvstralish Sugant andrvitariine were eoblained frony dhet following souiceat so
found t hakacteen @Brorade)st Alex Ghemicels, Sydney.Ausiralis: Erusiose Bio) Menapsed( 1. Sprbiip! ansiiflasx of
the preseB*) e ABiaradeh BOH Chemieals i, é’P‘}JS repeiendaMellblosrDirirdiigma fehemigalfop St L

the | mmnM‘SiBRG“P% ‘o‘hé@e'fvae)r ﬁ'ék Groriuchs oPwjrzeriand; Apiaming - HG| it
present i 'ﬁ‘f"? Y ﬁ’fa" gé%m %&1 gétrﬁéﬁ)c Lerils acid it ¢l Ergosteid (g M| ex
of t he%pr R ﬂtﬂ?}’gf'ﬁ"?' flemigel ?‘l—i-‘?%‘sﬁ mol ecul e which dietary

nol ecul e can sel ectively m)dul ate the magnitude and/or type of the I mmune
response to the I munogen of the conplex. The dietary nol ecul e envi saged by
t he present Invention Include basic, neutral and acidic am no acids,
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20 such as argenine, histidine, lysine, alanine, cysteine?, cystine,

gl yci ne, isoleucine, |eucine, nethionine, phenylal anine, proline, serine,

t hreoni ne, tryptophan, tyrosine, vagprpaspaiti c acid, glutam c acid,

wat er sol ubl e and insoluble vitanins, such as thiamne, riboflavin,
pyr | doxal cyanocobal ami n (VB12) aseorbic acid (V.C). Vit D2, etc -

Er gost er ol Bactefidl Stains\dnd Média Vit K etc; sugars includi ng nonosacchari des e.g.
gal act ose, mannose, mannitol, sorbitol, glucose, xylose, Allose, altrose,
ar abi nose, dl Hfiet B0l K99, 857t and TR strefns weadys ghesexperimenis s listed imTAble Tacind were the
mannose, pydeDRPUS Giftsi o Dr.r$usens Blarky Gglaculat Biolagy |Lakogatony, Biotephwolagy; Australia). Spiturey were
acetyl at 8d ¥R & ATT \("éf@ssc ofearwies spogifiqd)y with-ghaking:In duria tuotly (LB) with o5 without dmM jegaropyl-
mel i bi ose, WerpPepelaciopyeanesids (FIG) enindicand(Takia, 1) Baimenslia ahimurye as igraye ot 37C with

i somal t ose, SMKIGIHYT o] 2% gveProlt ¢ ehal ose, turanose; and dietary ninerals and
co-factors such as nanganese, magnesium zinc, calciumand iron. The
Inventio;a al so provides a nethod of prese%’gggaf conpl ex of the present

| nvention which nethod 30 conprises the adm ni stration of a

conpl ex of the present invention together with a dietary nol ecul e capabl e

of nodul ating the ni t ude t fol LS se of
| mmunogen. The i-nag?;%'-lon al sgeg{e%c dtke e o afn dﬁ k rationé-m
medi canmegt s of the Invention, In order to elicit a response to the active

ol gg/ul e In the hgff gebuch a ge@momgg, in the cagg Mfhere the actiyy
nol

en mag{/be a systemc and/or a rrucosaF | mune

ule is an an 1::J@en or hap
response. In the BH5&0%here tABTAEPle 96 nol ect§ d06E LHRH or a987P

deriw4t i ve, anal ogre 26ponol ogyegTapapg or conbi nagp @gsaher eof , of ghylRH, t he
responsezowi | | be inhibition of gonadal function in the host. Where the oral

medi cament incorporates a dietary nol ecul’e according to the invention, the
I nventi on prow desluledet hiemt TRTG enhanci ng the host's response to bi t he
active nol ecul e which conprises adm ni stering such an oral nedi canent to
the host. 40 BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 shows the

Nt er mi nZl mﬁ?&ﬁ 5 QFiﬁﬂHEIQQe of the 987P pilin subunit, in conparison

wth the N d sequence of other pilin proteinsk' 4e MODES

FOR CARRYI Nﬁ#gmﬂﬁ | NVENTI ON Materials Lectins were purchased from Si gma
Chem cal ; Tvated flu vaccine was purchased fromthe so

Commonwegl t h Segoi Gubraddg thebisel Phill 83 detstiditdisthg Fadlolabbiied HntisdrutEiéte PB/ested diring
from the f abdafitiiic Phiee Wk GRHh: Clifel WS Hodbl §16008dr 30 miduls, HBENRIChAhS organysiia Enbre
Australi a; peletsitsyScentiigation (31800010 §.c30[ir ¥C). B dopértdtantngt exrhinsifol il dontebictyl 12A4R
grade) - B. RDS-pPAGEarhg & hedifidathn dPthe In@thodEoidlacrdl (LAdedmiiD1978;c8al et 4., Y9805 gna
Chem cal Co. , KBt purificaton:s The\bultere suddatiantatas @ifusted/to pHISTekithdtON N3OHkel sti@d at room
Chemi cal %, térewratike BRiGhier 108ninttese Thearesiltar¥ ipregipitatrecontaini@y piliwas rdagtvyeredPRiyweritifugation
(Vit B2), H§:900cko 3P minAQ) ampsusggndere 40mi! distilied 120j (dH2B)19H 7.2.[Thig prooedyreovag edpeated
(Vit C), ErY¥esterol (Pro Vit 6s D) and dl-a-tocopherol (Vit E)- Sigma
Che M al Co. ,983P Purifisation:- Pigpedures usedpwerenas detailqgiaioyesexcqnd thelehil] pipointiption;wag achjpyed
Medi a The B 2giBtting ko gH toRy pithglarie) apicacidai ns used in these experinents are
listed iff QI and o he generous gifts of Dr. Susan C ark,

(Mol ecul ar - % 5ty Bi ot echnol ogy Australia). Cultures were 6
grown at 37C {upl oS3m0 IHAT (BN Gradb8S bl HP) iliabd) wab Bk Qw&l@nt\ ' Beddd Of dh.6 LR
with or w tagul, Jiaggf?ég .)'ﬂ:&q%&'e,rh'e ﬁﬁﬂﬁ:%ﬁiypﬁlé §'V§L§ a ;55& to gently

i ndi cat e (JgbHofia fhb-gePaeNWHIEN tirfds twbidNdebaHidd HghiKErhisIrEaturé! vasdrbbealidl daverd] Albs) G
in LB pl us Bumiqadlxs&k)Qlas il with a sturry of approximately 30% HA and allowed to settle by gravity. Tight
TABLE 1 St rgaékhg was then achidv@ B passifddHs @ Ehrough the colurh Etcd fldw(th @ 1Bmihr until the gel bed
Phenot ype Xbriddd Avad Stationary. Samples [p10B Ty df BFher K99 or 887P were appied RBlow3dtes not exceeding
LTB + BTA @0rhl per hour. The cylurbhl wasAheb washed with dH20 until no proldip viS @atected in the flow through as
087P BTAs02Gidtected at 280 nnp PBiTwerd @i6ted at a flow rate of 30mi/hr UsDg &Gmdar gradient of 15 to 250 mMO9
20 + | ncl ucdediung phesphate>PE; 725 Fractions were collected and examined by SDS-PAGE. The pili peak was
recovered and pooled.

lon-exchange Chromatography

55
Pooled fractions of K99 and 987P pili {from the HA chromatography) were reprecipitated with NaOH (pH
9.7) or glacial acetic acid (pH 3.9) respectively. After centrifugation (3,000 x g, 10 min), the pellets
contalning pili were resuspended in 50 mM Citrate butfer, pH 5.5 (K99) and 50 mM Tris.HGI pH 8.5 (987P)
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PURI FI CATI ON OF ANTI GENS Pi || preparation 30 E. coil expressing the
cloned pill,-as detected using radiol abelled anti serum were harvested
during logarithm c phase of grow lgp gbdd g45a81 Wwer e heated at 60C for 30

m nutes, after which the organisns were pelleted by centrifugation (3,000 x
g. 30 mn 4C). The supematant was exam ned for pill content by 12.5%

SDS- PAGE prior todoaglingrol ind ion@iihenge @blurhisssquititiritetivithfthel saeenbitiers( Ke9canttBB7P vieps/i0aded
Salit St aite CM1HEIEAEKS®BMps raspacthatyost :a-flowhvate oI 1 Q0mi/ey, weshed witt & wolumessof deiiding t ed
to pH 9. 7buffert &nd(theObili Bkutk Usingl a ditdar gradiieatt fromo tthmBiGte t0SNH NaGt inrthe gaEiliiration foaifers] O
m nut es. Fiadionsewerb texamingsk by SPB-PAGE ferametein reoment (sind |LPHoontpreination: raseprding to the
cent ri fsugaetheshof Tsai @miFrascly(198%) nin 4C) and resuspended In 100m distilled
H20 (dHZOE .BH 7.2. This procedure was repeated twi ce. 987P Purification:-

Procedur e$l e as det ail ed above except that pill pr ecr p| tati on was
achi eved by str n H a I

Hydr ox apate'.TFl QL rdﬁ‘fz Qeﬂogf'tfa 8'@ "G@\WS %brge w%

. Bl o- ‘3 WI od
(< 2 mn. ho Ah e%{?‘:%giy&ut ra

gently 453 ere El 6 %tp% vﬁag%b&ed
procedure vvas repeate severa t1nes. co um1 (30°x 5 cm was fil Ied vmth

a slurny Ahgefdansogénetely 30% HA and aI |l owed to settle by gravity. Tight
packi ng wa'sI Then achi eved by passing dH2O through the colum at a flow rate

of Y6/ hr wabidg ghied @WBirestist Bacaiia RPN 15t @hirfagMiby (3,000l 165 (Mikk0 athiC). Toé
ei t her KO&liowerd Bastspesiod incdairiecstld Bdateki| aDBOC fart 303nimatds, fellowatbli cogtrifiQatiin (3000 xhg 1o .
The \eol UnminwrS)t Trensuparsitet was preciidl bin bddingne sqietion @f M00NR TCAdtextoeaivel = fidhe
f 1 ow t ke ocapbentistios Of 1% () @od spun Z@010rmin &P 500 @ f@ T pelistiwes resuspanded in atamathf
30m / hr uwilumg o 1| Mﬁé&PngBaWéﬁﬂlcaﬁﬁd uplll Ip golgtion Bane) oves @rded 1o 8 iRk cencpntrationpt
Fract i ons8Qfef&) and thefagelige spin dowa Al 398 x|gy 105min_apa@-The mellat was resuspaaded jipagetons,
recover eds%ﬁﬂe‘b%’l wgpensignand,rem &‘1&3}5‘@9@% ewﬁé{b%a \Kg’OBBQ)PﬁBﬁ“é(Y‘ef Reliet 1wag rougit

K99 and 98%?p°l WlePP'P'Her%SPoi i taehly - S0} oHh P& i te SerkeeitiSeA0
NaOH ( fH Y"OMeGPPY aci al acetic acid (pH 3.9) respectively. After
centri fugﬁtlﬁ éé!cg!oo X g, 10 min), the pellets containing pill were
resuspend -Cltrate buffer, pH 5.5 (K99) and 50 mM Tris.HCI pH 8.5
(987P) 7 nbe? Qiinlror 8 wirtthe R ki.kr% \Je% %3% Bﬁn Eoltfiu ah&afh mﬁx Habmal Lﬁéﬂiﬂé
equi 11§ cfarner%ﬂra@ Wireido AoABlublHed Habriall it < 0ch
Sdbhachft S BER!(PhefhatiadfineCHledley d3liforbd wRIB1nind Tris. MRS, @ ko \sidland MQJIM' nes

of loadl NED TNk Vutedding B sBinb butfet. WaREbn! ¥bré Golctbd BrPdnalied B SDS-PRGR.Finkfly #id/ t O
0. R_M NaGuagéiide bésR was] péolddandprecipitated ivftre 1036 (fifdl agiic]) TOS foneved b xénirifuatish, Etiianol and
SDS- PACGE écefongwahey a8 destribegiprevindel. IkSinakpeliad was rasuspandedsic a0di Nng to the 6
nmet hodsof Tsai and Frasch (1982). LTB Purification Three Iltres of LTB
supernat akipopelasacehetidet(ERB) Pwifiédtiond t h dH20. The pH was adjusted to 6.5 with
glacial 70 acetic acid and | oaded onto a 5 x 30 cm col urm of fastfl ow

gep har os @vesgjahtichivres ot tyghimyriam wamy B RRtrein BIpmR)with B5S3M GaGlz in20%|e8dndl at e
of 1.2 |/ ) corigiaing 300,mM ctiate RHRhangfsh Evtsigants. WU’VM%'”@?"GT@ me Yﬂ%’ H%I‘P'ed

rP!BC%‘"Qﬁaﬂ%dﬁrﬂ?i’ @ r‘."ém‘l‘ & 4 ppiiet P fledgjp
el Lpeme e e e ' égrfm;bré FT L %e"a ?@g@c?%\?
SDS- PAGE, |1 Mo Hﬁ g %l aét.,
cul t ur es ata §?1US§; (o} 6 pr pita e ( ac the
mns. % é)ne r eﬁz réenvlﬁ‘r E 158%%%%#&9&51 .’t%eﬁ e'nElaeof 8 30

mnutes Ml € Gﬁ[#é | ShBmical ¢80 was Useddd argtﬂld d both ay§u@é?sr ant

was precras.reatf& Mss sﬁmsa% odidgQs 1 me@hQE’o@fE l{gl ve ‘a final
concentration of 10 /o(WN) and spun for 10 m- at 1 500 X g C. The peIIet

Was I esUSpepiion biPoRsdstlide (PS)

50

Lipid A was cleaved from the S. typhimurium LPS preparation by incubating the LPS with 1 M glacial
acetic acid and heating at 100C for 2-5 hrs. Lipid A was then removed by centrifugation at 3,000 x g for 10
mins at 4C.

66 Description of Purified Antigens

SDS-PAGE analysis of pdrified K99 and 987P pili preparations revealed the presence of a single band
migrating at 17,500 and 20,000 mol. wt. (respactively) under reducing conditions (Fig. 1). This agrees with
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volume of 1 MTris pH 8.8 and sonicated until In solution. Ethanol was
added to a final concentration of 80% (v/v) and the fl agell ae spun down at
2,000 x g, 10 mn at 4C. The pel |l etgpp22$ g8s8/8pended | n acetone, sonicated
i nto suspension and reprecipitated by centrifugation (5,000 x g). Finally
the pellet was brought into solution by boiling in 10% SDS and 50 nM EDTA
in 10 mV ThespublisBid grt &f. 18aacqoniand others Yeqabswa By Rickler2 81; Morriscétrab 1A80 ge Hrdaf ot al,
Fl agel | ae P81} Fuscemet abriO78).1Tap oesi of ipregipiation of Shop proteine atfntEandkd (e keI and 987P,
clarified %Y?!Wﬁ"ﬂﬁ?@ﬁt‘habﬁe PO tserivg profeins do Im-arqund Hhesscargad (spe:lepacsen & Righ
to renove A%H: d,Gieiof fly 98 Ingilvensfeining offiesepparions prowad e ihtonial Iie (41 B 51
80 cm cof utf pE?F°"$@’dT‘?é’B?‘9’T““”"°’S!@U-P(SPhar nmaci a, Fine Chenicals) equilibrated
with 20 mM_Tr i conlls 7 mM EDTA and el uted using the same
buf fer. FrReemiliong g AR LA™ sed by SDS—PAGE Finally the

flagellae peali(mlr\{vatgr T‘%% s%% Efev&s Q gﬁl"etd% r, u@t&%io%égoﬁo arghoglﬁ ré I%A Pty.

foll ovve b¥td

previ oul sy ng eq gg\ﬁ,s,srm p&n@gyaﬁ,aqg ed Thng
(LPS) PU“ lé‘{;ﬁ?;an asInMB GFHJH vvere extracte
mn R Te ”D) Vlﬂuh dQ_TE M;t ?nul'hmn b fdulld Mke%@&f%ﬂéﬂﬂaﬂﬂ&@mw{@t e

pH 3.0 and aé%bZaMeH &il'dp \Metg)-ts (omi £00QRi 8BD00. resPRaNEY wRer\SXaRINREDY SHSd
40 by qentmeéumﬂem"ﬁ:&om&sx g, 10 mn at 40 and the pellet resuspended
in 50 mM EDT /il stindd $he-PAEGE peisi sl mifietidPSTbvealod to Hetahabla pedigin EantamB@tiail Congillex
R TAf t er suganeonmht, af assdyed by btmneerelyion; @ad irfdug aé 2ogime Lipdfoleeymlysadtddd was

t he. super nasafound to @nthin rRahg/mbpalysadchaibe end ig$ falG§do Moot wi SPSRAGE (@s Feveadest in the
pel et ed anityert stained gpleirshewed iftto baliraesf catamina®@dpidt hanol . The preci pitate Wi ch
formed was pel |l eted and washed with acetone, reprecipitated and finally

r esus pende @initigphepyiation oiAntigens nar at i on was ,assayed for sugar content usi ng
the 45 Ant hrone_reagent (Herbert et al. 1985 d checked for th

of cont ani nat'{°A 1?

@ordl thtl
Cheni cal 08"“' 'sizkga ?;{ ﬁg’s“ '3%{:[9 é%
roen wer an Ia y coupl uffer. Previou
LPS usi 1 gl §s.,§ t? &pﬁég’a o (biriS
Prepar at i (o] 7Ys) E}Z teln L@b (%4‘ f od at pH
typhi muri U'?s‘o @&o%ﬁ@r{@ft tééﬂu ié EI:%P PQerTe?iF&n W: at ! @Sdo g.%%ﬁd&
aci d and hQqatfnePpemst wddialus é?tEte ina aﬁdt 'pﬂ'rﬂsaﬁ V9.8 wit WNJ S¥ution was then
centrif ugaidattBd aith Pethii8- @-uﬂn dtiflamivio %axa&auﬂ. -HGD (HASCHIb Rbd emo:etmﬁunbﬁrﬁoad
Anti gens Slaa«d?ﬁﬁﬁoanm&m&c&tﬁtonwuosfmw 163 Resaitd oD/ MR |2-dianfiic@R@ioab DI Ofemicals
reveal ed t n@. PooRSEREAd)PEvemighl db eom tbragehiuid @0-28C) Tthe@imind-tulafiltot B8YPAhs QAR scaTdr .
W _{ I es pees ihnehganstutvd eghatigesl € i011 M Caartdhdié/isizgooldte Gufiel pH A ibefomObergSusat tim ths
EP 0 222 83dbs&jleitlvenjuyatiini stape.d.ectint indbfy sltesaests pmtectert] dwing dwis reattiva adts ONFR by the
Ri cht er .36 1 8&iltion [vb the| ieciint spatific $QY8Q. Thie, T mMIf solutiong| of Dighidse, Pusapaoset D-glucose, N-
1978) . The aeshyd-B-gelrcipraminp.pP-palactase Nofcetyhrgalactnsaynied, sgalt-3)-patiN-#ic, and] Lducgse fvere
KOO, and 98ed rtasihe delloyiag \lealingyg Eencanayalip i A ¢ Ppkewsed gpitogene dens winglisotHelxn goreaia.he
arotmtl t hefbasP‘é‘ffg’élSa'Psfﬂ!@'“9 max, ME‘& RYPROTR; aneh Ul eruapgps, respretivelyaaf et al , 1981).

Silver stainin t hese preparations showed themto contain little (< 1 a9
/ 100 SMUQ—'&ﬁg?@Mﬁ‘—M no contam nation with LPS. Determ natlon of the

f987P Am no TEH m n C tgroﬁ?mﬂél frol ﬁnr Sgﬂﬁ'e%?&ces
or us by 5@:2&&? % 2R M&g&ﬁé rbpmisklar (¥ ikl ‘%s

South Aust e WRbet PHI brla1 adﬁazﬁaté ¥ o

assayed. Tgespaaaﬂ?q;r dpafell 16ding Stﬁgt“@ r\fé?alla doSe3 /& dnfigen ONdIe frfidte ifnf)

sequence ObnysRRgiad daliné; VitéHns 1ok Bind RFPERGE obstﬁ@e&etvtae s&.g&mmr&réng u.l iﬁtswetf laan

1) (Gaast I awcABshtEHE d6s68.f antigeRSoh) day 0Lt iy . | Bibod 3iteblcwisytieh applok S hipeh kee

were al so tetd-amitsl Pleld ohidag 10andGiay R A Middaere tHenl JaSifiastiCby lcorvicil AMéRLatidd andRROEsHs

of appar enperfoirheicanl the sriali igibttise 1 fthelidijowdg naibr. The SAA) intetipe aés camdiuly virdiled and a

exam nedo bym&@Dgantth oPWashingl ibokeer (1.0c0ht 0 M JosdC!tpHOS, .0.9% NaCl, 50 mM EDTA plus 1.0%
Tween 20) introduced into the lumen of the gut via a blunt ended feeding needle. After gently kneading the
intestine the contents were squeezed out through forefinger and thumb. Gut washes so obtained were
immediately centrifuged to remove debris and stored at -20C until assayed. Blood samples were allowed fo
clot at 4C before removal of the serum and storage at -20.
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Silver stained SDS-PACGE gels of purified LPS reveal ed no detectable protein
contam nation. Conpl ex sugar content, as assayed by Anthrone reaction, was
found to be 2ng/m . Lipid A free (g y22x8dsmi de was al so found to contain 2
mg/ m pol ysaccharide and it's failure to nove on SDS-PACGE (as revealed in

t he silver stal ned gel s) shovved it to befree of contani nating lipid. 20

Di ni t r ophEtsying Linked & BEarbapbas BOSA)N TB and | ectins were dinit rophenyl at ed
accor di ng to t he rrethod of Little and Ei sen (1967). Bri ef carriers (in
0. 1M car b B EHEA by foclotappratonyt sy s e g o desotoag FEpfuty B REPOIbIES
(in Acet off9s #38-.d{8Pni ght at R T. The proteins were then dial ysed

extensﬂ’VeE& @ggl nst the coupling buffer. Previous studies by us have shown
t hat 987P free am no groups exposed for coupling so a diam no spacer
was first,|linked he fr oxyl m)letles of the protein as follows;
10 ng of Ids fific o8 ?esmg"% %{"Q"s)‘ : pH 3.9 by the addi tion of

gl aci al, acetp,¢ ﬁ‘s‘ibﬂ Jlﬁlo%'nhméﬁé%ﬁn& &.ﬁf&é 3 biﬁ&to%\q qu |9
10 mn at midosa thX‘@r%dJcﬁ‘o%Lb?B? e }er na& ﬁist m bise

W th I N Nafdbxarhid6a: Prinb IrespeHsb! igbirhtedk oWtules ad lhe &M e ¥eon after

(3- D met hyimidr T8Ik Sidiher malsHuIS Hvin ﬁmb&;&; bfnﬁmncﬂgﬁso Rad Laboratories,

Ri chnond, CakisééwriniTable 1.1 hide biohiitiaseéd s hiteingtwer \deicted irDthéed] expbrinBifts: PihGR aRE €
of 20 M diicitedda ssrirmn @ad Meatna( BEJdnse) &BY, @BYRS LrBdiu V3oahecandERg haioak) lectipy @Class Ot

at room t ghepeshall hereofdrBOba23@ired fblae nandsaldmauingsrs), ttoedlthetthetvanly diserliy sexgorisor
24 R¥'s agiPS)s(Classmt) anddimge shabfail@l © ditit eithrom aéranh by drderstah essponisutf the dgsiss Bsted

bef or e bef(Flagelias &§Aiand PI$9 (CledsIBqWithin class jactigansi 87FP wasepsignificantiy isvpstiorrstinviglordf t es
wer és.,pr ot \o8 reiipodiLiEh) {485 H &B) whep gernparnd toul- TEn(1BRIER.4h pr K99:(3-36 4R d addiion 9F7P false
Lect i n26pHiufaieg gasirgitestinal fg(i; ¢ 0.8 50.78)\p araater extent Hhan qiher| K@ bkt 5.3). ordiMR ¢lsQ), and
D-gl uco 5 eONNRB7R was gﬂpaqjg Stirguatiyg 5?\'1"1\ égA (EQ ﬁp 8k {\lbfgg class | ant|gens stimulated serum IgG
N-acet yl - bw%ﬂw&am 1. 'b a|° %s}xewat sv_'a'k 994 [9G ragpoRse (1R

the follo mitant lgh, "a % ‘L"éﬁ ‘tﬁ‘fsf“f? ?’F%
Hel i x B&'@ﬂ,g:ﬁ&; ﬂ;ass Ill gg \}Ellfsa%fé % E tgeand
U ex eflo ples from all th eclas aelg gﬁrearm |nt ‘f ce
%éﬁadf r nte gﬁ é(? tl G én
(18-22 gk i fmn F%%-e .qy

Austral i a?é?i %rfeana; vk ff,orm kil el &rsa#oKQJ o L% o
intr a”USCéiJaﬁ\fned In- d&é reSiitRde Wustios Bhtdr Bdth dral 8kl iinl ABRinisAAIGE AVBES ih TebIRNLY SRN At
appr opkd 24e7P GAIGE tbrishichiBNAigHeR tifers ndil oithdr a0 br M AdgbralBssCa D rbals Sof lasHhihiStatén
9.5 usNg HikrestingPard Slass) aftigePAILEE! - REIAleD @ LR RHPEI dd3averbined w8 PRite@f maiiivingen
Wer e i nj elssivasdn i10and 50 mgONdral of afe afied Iciabse) @ity Plodoped allls 8flcl, NEY, did e . TBIvheh ef t
hi Rd, | eg. adiintatgred iof Ofsl axinirdstreiipo ©f alii alegs buntigene (Agpblicitaeirhigherciévels obintebtimaigy &b ($F ven
t wo i dent ig8jdverdbe broadfangendf idgses tester. Chmparizom hetweba \theltdo rolitels obathinisiraiiph suggasts

t aken ¢mpihatostthough Bmprdinjeclignoepnsistently egaveohighehititersl ofal edministiatipndefymutdsah intmutagen® 1.

M ce wer ereguiiechingamparableciovelsiny antibpdyipeesiictigh i) that abtiers kurip g rovieeheneen pHearddPlred
on the snig of antigertor plass ! pad It #dioaMs| | owi ng manner. The small intestine was
caré«f-—ﬂlly removed and a 50 small quantity of washing buffer (1.0 m, 30 mM
Tris.HCl pH 8.8, 0.9% NaCl, 50 mM EDTA plus 1.0% Tween 20) |ntroduced into
the | uffen of the gut via a blunt ended feeding needle. After gently

kneadi ng the Intestine the contents were squeezed out through forefinger
and thunmb. Gut washes so obtained were Imedi ately centrifuged to renove
debris and stored at -20C until assayed. Blood sanples were allowed to cl ot
at 4C Refore renoval of the serumand storage at -20. 56 9 EP 0 222 835
Bl Enzyne Linked I mrunosorbent Assay (ELISA) The ELI SA for the

determ nation of antibody titres was perforned as descri bed previously by
Russel | - Jones et al., (1984). 5 EXAMPLE 1 ldentification of Ml ecules
Active as Mucosal | nmunogens 70 The possible potential of a nunber of
nol ecubees known to possess the capacity to bind to the intestinal mucosa
and to stinulate the production of an inmmune response after oral

adm ni stration of these nol ecul es
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was exam ned. The response generated by these nol ecul es was conpared to the
response seen after simlar feeding of other nolecul es having no nucosal

bi ndi ng functions. As seen in Tabl eeflo 222 835 Bt broad cl asses of proteins
were detected In these experinments:- those that 15 elicited a serum and
intestinal response, K99, 987P, LTS8, flu‘vaccine and the various |ectins
(dass 1) (these shall henceforth be reflabted.fio as nucosal | munogens),
those that elicited only . a (‘isedl P\ qthosethat
failed to elicit either &% g O A O - LI RL R AR hses test ed
(Fl agel | ae, Bshigendufed.) (d ass |11). W Imnunecresponseahtdagedd. 987P was a
significantl 'uﬁﬁlﬁl.? lmul at or m<Q I thppdy (ab) (48.5t 1.8)
when conpar eﬁofo B %aitgtog 4. 4) ,S@{u K99 (3. 29@"3@99 In addition 987P al so
20 stinul at é80g8et deiseEdst i nal | g4 10.8 t 1946) to d%reater ekdent than
either K99 (3.0 5.3), or LTB (1.0), and only 987P was capabl e of
stinmulating serumIgA (10.8 8.8), Al four ¢lass |I_antigens stimulated
serum | g'& t oX8%ni | ar degr ees (Tg $et 1].29). The4cl ass344 ta%t?ger{-ZLl@,'g '
stinul ated aggpml | I serum | gG resp_@n_,‘slels(zlégf\_-gﬁ,@ }N'L)tm _tncpazomgogiit_amgal gA
pol yascehari 4Py ety of LPS © 13hss 211 antPgens - 41 ed ta-Frakd

ei ther sgrumfdu ivaestinal |gG 0791gA34RepreSantati ve ¥ sanpl es<&rom al |

t hree cl asse 1 q e987P, LTB, LIPS, and flagehl ae wer e<4adrri ni ste&gd

i ntxanuscul a I.§ andSscreened for bo%h serum and intestinal response (Table
1.2). dass LP&nd 11 antigens davek silnfl ar s&tum | gG rekponses y&# failed
to b{;.foduce sggum [ gA or intestinal<jgGigA ARgresponsesy Only theganti-LPS
serum | g& resgonse appeared significantly Inproved by |.m i nmunisation.
Each of 987PBSK99 and LTB were further exanmi ndd in dos# response 4t udi es
after both oral and i.m adm nistration. ‘As seen In Tables 1.3 and 1.4, 30
of the rout eCBf At ni st 1 ati on. SPhtbr 83t 1 ngl 53t ho cl ad¥ | anti gefS. LTB -

di spl ayell a palmi tpgeped dose-regpbnsgiwi th a<pl at eau mmxi num bet wgen 10 and
50 ag. None of ¢ ot hes, cl ass nti gens preguced this effect, nor did the
LTB when K> (a cumq&aﬁr%i*stered :gﬁng@rgﬁ adm nlgstrati orPdof all cl 5@5 I

anti gens (AgH.epdmaittiet* hi gher | &0kls 187 | nteStinal | gAdAb (8- 1gmd over the
broad ragge gf gp'ag asted. r bet ween, the t routes o

adm ni strati §r’1 su 2;%5 35 thacazggtjng%& Z;%ei?n'j3ecti;;ﬂiconsi Ste{‘]3| y gave
hi gher titer$&, ®al” adm ni stratli of c | +i&unog resul tef@din

conpar abl e | avehgodka®nt i body przt??u,ctzugn to kgat obtaijged by thegsg.m route
between 10 and 100 "ag of antigen for class I<and 11 antigens. 40 .45 50 55
10 Ers0228838unspednbl ¢ 1. 1 I'/83e PBacti ond to oralfdy presentBE antigens
Anti gen used _ | mune response, * day 21. 6 for
:gg&sau on * gA The rec%%lrrérgn,al of the an%?%e}%&nbgﬂ%éég t%td(g)?vees)an ELISA

968 + 120 readkvg of 0.5 3AfOert 45. AinutdsZatt ICO TAER value represents the 776

+ 64 “40. 8+ 9 .+ 5. + 88 ,L 1351 + 211
" %0 Saf vajrﬁel%tf%EZ%_jﬁTSS mikpoP ©Pandard deviation. 191 7

<4 4 Each lectdn Wsagubstiduted with 4 DNP molecudes/mole lectiag

<4 ~ : .

S4ps The%ElRR titre repre<sznts thg ant éﬂﬁ resBonse a<s4ﬁé1asured againzg 20
BSA DNP-BSA. <4 <4 <4 <4

Con' A** 666 + 84 <4 nd na

50

56
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25 FW m t ogen** 641 + 119 <4 nd nd

.L. culinarls** 954 + 48 <4 nd nd H.
pomat i a** 591 + 127  gp g 294835 B1 nd nd sO P
vul gari s** 1378 + 110 4.8 + % nd nd G max**
1529 + 65 3.1 + 6.9 nd -~ nd A hypogea** 1276 +
242 <4 nd nd 363p1aY7 SUropeus** 1583 +
94 <4 d nd * —ﬂﬁ're]—?em procal of the antiserum

dilution that gave a & t Ige s hotesmustuBiddy Each

val ue represearntigehaishd nean val ue obt ai ”eﬁnnfuh@”?éX%Dﬁﬁ,#d% andard

devi at$on. ** r Eﬁf’{‘s %Ctl n was substituted wth gcul es/ nol e
lectin., The EITSA 8% 1%bresent S8FHR anti . DNPtREEWWRIse as neasured

agai nst < @PHBSI0esH0 55 EP @3@2835 Bi [gabl e 1. 21jgmune reaghi ons to
antigens Qesented Intranuscularly Antigen used

| mmune response * day 21. for imrunisation Serum '
Intest?nal (99 1g does) 1024 + 949G <4 | §A <4 gG
| gA 10 9839 4+ 9 < <4 <4
<4 987P - 1552]'5521{2‘1‘022 % ¢y 4 <4
LTS L78 1782 + W@ + 100 <4 <4 <44 <4 <4
Fl agel fae Flagellae 1595 + 125&_)75 + 227 <4<4 <g4 <q <4 LPS
388 + 58 LPS <4 3 4 Z * See Table 1.1 20
Table 1.3 25 3 8 + 58se réponse tS4orally prdsent ed
antigens Antigen | mmune response*, day 21, per dose (ug) 0.1
|1.4¢ 10 | 50 1, 000 30 _ 3
SerumagG K99 . o 5}9‘094 o 675 1351 4096 987P
4.0 14 84 588 1024 3104 LTB 9.0 194 1351
1331 891 891 36 Serum | gA
K99 <4 <4 <4 <4 Table 13 <4 <4 987P <4 <4
<4 9.6 18.3 32 LTB <4 <4 <4 <4 <4
<4 40 % Dose response to orally prdséiﬁdafafnligaﬁé | gG K99 <4
<4 . <4 F4An;b il mune res day 21 dose )tLT <4 4.0
4.0 8.0 LTB 90y Jmmune ¢ °'°9’zf° y 21,Bgr doso (ug) "y <4 45
I ntestinal 1gA K99 <4 0.1 €0 10 < .50 4. 000 | 16.000 87
80 Serum IgG
K99 1.0 4.0 28 675 1351 4096
, 987P 4.0 14 84 588 1024 3104
/ LTB 9.0 194 1351 1331 891 891
35 ' Serum IgA '
| Koo <4 <4 <4 <4 <4 <4
w 987P <4 <4 <4 0.6 18.3 32
Nor LTB <4 <4 <4 <4 <4 <4
40 ' |ntestiﬁa| IgG '
K99 <4 <4 <4 | <4 <4 <4
287pP <4 <4 <4 40 40 8.0
LTB <4 <4 <4 <4 <4 <4
5 | Intestinal IgA .
K99 <4 <4 | <4 4.0 16.7 87
987P | <4 <4 9.1 54 84 147
LTB <4 <4 <4 40 40 8.0
850 * so8 Table 1.1.

55
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987P
<4

<4
4.0

<4
4.

9.

0

1

54

8.0 60

84

147 LTB
: 'see Table 1.1. 55 12
0 222 835 Bl Table 1.4 Dose responsgpmmwscul arly presented antigens

<4

<4
EP

5 Antigen 7 | nmune response*, day 21, per dose (ug)

0.1 1.0 10 | 50 100 1,000 Il -

?Serum | gG K99 256 "~ 445 7Tble 1.4 1351 1776 5104 987P

256 891 1024 3104 4096 18820 LTB 64 588

1176 2702 4096 Ser um I gA

TS “a . Dose %g%se—to-mttamuscularly—presented antigens 4o0o <4g

<4 5</4 < Antigen < 4 Immune r@oql_sﬂgday q_.d;pr dose (ug) <4 <4

<4 <4 <4 v_| o1 1.0 10 || ntyastl nalgo | 4G KBGd <4

<4 <4 <7 <% —<A—20 987P- <4

<4 <4 <4 <4 Sofum i <4 <4 <4

<4 w0l 0 ¥89| nfesbé ndl 44gA|KO976 13544 | 1776 44 5104 | <4

<4 <4 49876 | 256 891 19387P| 3104 |<44098 44820 <4

<4 1 4.0 8T8 LB 64 | ses | 1176 < 2702 | <apoe 81924 16.0

11.1 * See Table 1.J1. 30 MPLE 2 Hf eg&uam;dletary mol ecul es on} t he

| mrune response t o frreosahr—rroRogeRsTHpeR—efat—pregentator—thiy i al

studies ish our Iaberé?@@y usfhg oufbrid S s§ né n1cé4 Yggestled| that it
possi bl e to al t{er?®55 nhe<f n&* r ¢spoftse| t o B senfﬁb bnti gens

by t\ffe co-feeding YBrtai n<ti dt afY dnl ¥ 4ll| P Am‘ rdl ly, t1e jucosal

|rrm{(r;;)gens K99, 947P and LTB were fed ifieatinal 196G | n -t he presence of | a nmunber

di ety sugars and Fasoealtn TR qiTTegent antigens

were known to bind: | escon]the,surfacg qf t i ptestina

epithelium and as ereed S| a Qhan e 18, the diest i bution

of gl ycopr oteins a U—gl‘ifﬁUrJrgﬁi Sttt ':fhf}a{ Hre—t Ull'g[ r—of—+he guL as wel |

as a change in distiribution of absorpti Reblofs, it night be poss|ble to

stlnulate t he upt ale wad | eeall g¢s bouﬁd tas t heseace | s<hy |presmnt| ng the

anti gens®in the prdsameme ¢f &he|speciflic <i efaryks Iecubejnormmlly taken up

by these cells. AnjexyBnsiion<4o |t hks ﬂrgqun w4l d besohgt tha pfofile of

stimul atory nol ecul &g ,g1 hange Tromantrgen .to antrgen. The results

represented in tabl st of the

vi tam nsgpand 45 sugars have had sone effect in nodul ating the imune

response to K99
sel.ective

as \Lo whet her
t he serun1ant
co- adn1nmst
B2, Vit D,

L
he
t

987P and LTB,
ieh nmucosa

uc d Qr qﬁﬂ@

&%ﬁm%n

vitamins. It was reasoned that as the different antigens were known to bmd to different
molecules on the surface of the intestinal epithelium, and as it is known that there is a change in the

Rs%esﬁﬂ ntfij

I‘ serum

"3\%"%

cXﬁmrtMé PHBsefi

resp

e s

sone dietary nol ecul es appear to be
innunogen t hey appeared to influence but also
secretar

2o W%ﬂﬁﬁ

OI’ISE

ﬁsz

it

m‘%li h

distribution of glycoproteins and glycolipids throughout the length of the gut as well as a change in
distribution of absorptive celis, it might be possible to stimulate the uptake of molecufes bound to these

cells by presenting the antigens in the presence of the specific dietary molecule normally taken up by these
cells. An extension to this argument would be that the profile of stimulatory molecules would change from

cli
Vi t @{ Vi t v
40
antigen.to antigen.
45

The results represented in tables 2.1; 2.2 and 2.3 demonstrate that although most of the vitamins and
sugars have had some effect in modulating the immune response to K99, 987P and LTB, some dietary

molecules appear to be selective as to which mucosal immunogen _they_appeared to influence but also as to
whether they induced primarily a secretary or serum response. Thus, the ssrum antibody response to K99
was significantly increased (P<0.05) by co-administration with Vit B12 of Melibiose, unchanged when given

50

with Vit B2, Vit D, Vit E, Fructose or Mannose and decreased to varying extents with Vit A, Vit B1, Vit B6,
Vit C, Lactose, Sorbitol and Xylose (Table 2.1).

In contrast, the serum Ab response to oral 987P (Table 2.2) was elevated when 987P was co-
administered with Vit B6, Vit B12, Vit C, Vit E, Fructose or Mannose, it was unchanged with Vit A, Vit B1,
Vit B2, Lactose, Melibiose, Sorbitol and Xylose, and decreased in the presence of Vit D. LTB on the

56

otherhand, displayed a unique proflle for the effect of co-feeding of dietary molecules on the serum Ab
levels. The results in Table 2.3 clearly show an augmented serum titer to LTB in the presence of Vit A, Vit

B2, Vit D, Fructose, Mannose and Xylose. Liitle or no change with Vit B1, Vit B12, Vit C or Melibiose and
almost complete inhibition with Vit B6, Vit E, Lactose, Melibiose and Sorbitol. The inhibition of an immune
response seen with Vit B6, Lactose, Melibiose and Sorbitol is to be expected due to the similarities in

13



Vit C, Lacto
response to

Xyl ose,

se, Sorbitol

or al

and Xyl ose (Table 2.1).
987P (Table 2.2) was el evated when 987P was co-
adm nistered with Vit B6, Vit Bl2,gppbedessMsi E, Fructose or
was unchanged with Vit A Vit BIl, Vit B2,

Lact ose,

In contrast,

Mel i'bi ose,
and decreased in the presence of Vit D. LTB on the otherhand,

t he ser
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Sor bi t ol
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it
and

di spl ayedstuclyre o (hese corfiolnrds fio) Galatiese exhich it clabhed t9-bedead$nagificosugeti detegmigant on the
nol ecul es GM gangliosiderte, whigth L TE:ip knhawn tarblad. (Thesaresylts are magslyesuggestive| teah KPS, 98MaaRd an
augnent ed LERbighioend arp infegnalizpiby disqreie celle althmpisroyiiougpritheiumy/ B2 Vit D,
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20.5t3.4 40
2.81.3

Mannose
Mel i bi oseZ
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The reciprocal of the antiserumdilution that gave an ELI SA reading of 0.5
after 45 mn-at 37 C on day 21 after immunisation. Each value Is the nean
of five mce 1 standard devi ation. gp 222835 piEach value is the-nmean of 15
m ce 1 standard deviation. These nol ecul es were also tested in dose
response experinments. 60 65 14 EP 0 222 835B1 TABLE 2.2 Effects of
dietary nol ecul es on the I mune respons®®E2® al 987P (201.9)* 6

Di etary Mol ecul e Dose Ant i body Response Serum
Intestinal 1dG Effects bCfibtary molecules oh §8immune responsé 3/ral¥7P (20ug)"
77664 o888 OO —F 48—-5t++—8—36 A
20ug 5 G4+ pietary Moleosly |y Pose 8. .43 .1  ™fiipody Beppessei 1 pj
891t 127 12. 1t 3.6 9.4t1.5 sbm/t 5.5 Vilt iR@stinal [
1082t 271 31.111.9 17. 87. % 2T 9 VITI B0 -
1782t 59 3.68 7 13280 8 98¢ 39 ¢t it Ig19 IgA
39831307 10 44 .v9nd 6. O 35.-7t 3] 4 77664 O] 7G8:8B 19 10.9:1.7 \]t 485%1.8
45211046 54 AT 2 10.2816. P 64824084, |t 2A0L20\/ t| DB431 205246
39889 18.\8uen 0 13. 14. 9 801812778 | 1 1%4143.6c 9.4£1.5 14.75.5
3468t 776 0.ME2 6 1T, 1 4. 30822271 19 G1g18y ot GHE7.6 HgAn-e
2048894 10Y 8 6 15. 14, 7| 1782:%08 53 236287 g 328:03 30.927.1
1128662 55 | 158129 - 19 g2 5| 3983:139 4954180 357*Minn 5ef1.7+319
49702270 24, 7 14.31. 9 452‘*;@ 9%6. é’ | ;‘:;ﬁ;a
1243474 3Qus. 7 9L, 7t 103 eirre 12} 5 it N riaa
1389t 307 38, ol 250::26} 2048:804 91 35532
1024941: 6.2 19,461 7} 1112g:682 211 196@@ [ra 1:e,t%_1 1 bee
Table 2.2 TABLE ,gam% a0 Eff ectss ol déRtahy ONy4taligg | NrUNg ghSESPONSE
to oral LTB (120Madibiodd=et af ¥ MJ' ef Uh£y3:474 DO 91.7: Y | Pogby sEesgpopse
35 Sorbito™ 1389307 38.8:1881 UM 22.9:4.6 | it7esde npl
_______ Xy rlose._ gG | gA » | g5 10284941: *'| % e6.21i9 19.6¢7.1 NoAGH:5.4
1351t 211 Table o7 T2T2AT AT T AT ag #705676 <4
<4 2% 17. 6,_ 8 by Vit Bi 1782309 <4
<4 16. 02. Tepjg 21 3565908 <4 <4 18.03. 7
Vit B6** 9.181.1 <4 <4 <4 Vit B12
1024116 <4 <4 24.211.9 Vit C 337206 <4
<4 . 1%. 15.0 45 Vit D TABLE23 409774 <4
<4 13.9t2.2 Vit E 1941 64 <4 <4 ___.
18. 43. 6 Fructose EffdefsitMiiotary no36Wsk 1A the »mmun64esponse toofel LTB (20553 3
-/ Dietary Molecule Dose Antlbody Response
36 Serum- Intestinal
IgG IgA IgG IgA
N~ none - 1351211 | <4 <4 12.2t4.4
Vit A 20ug 4705676 <4 <4 21.1£7.8
© Vit B " 17821309 <4 <4 16.022.1
1  wvitB2 " 3565:008 <4 <4 16.0£3.7
Vit B6™ " 9.18%1.1 <4 <4 <4
Vit B12 " 10241116 <4 <4 24.2:11.9
Vit C " 3372208 <4 <4 16.1:5.0
45 VitD "o 409774 1 <4 <4 13.9£2.2
Vit E " 194£64 <4 <4 18.4:3.6
Fructose 50mM 6208+1192 <4 <4 10.5£3.3
Lactose™ " - 5.0:10 <4 <4 <4
Mannose " 40961658 <4 <4 24.2+8.1
50 Melibiose " 512+76 <4 <4 8.0:40
Sorbitol™ " 8.0£1.2 <4 <4 <4
Xylose " 540412211 | <4 <4 21.128.2
* See Table 2.1

* See Table 2.1
55 —
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Lact ose
4096658
51276

<4 <4

- <4 <
<4 <4
<4 Xyl o

5.01.0 <4 <4
4 24.2t8.1 50 _
8. Ot 46 cSaphsk @it m
se

t9.2 See Table 2.1 See Table 2.1 56 15
of orally adm nistered dietary nol eculABLE®@# t he | nmune response to oral
antigen (K99)Y s

Di etary Mol ecul e

54042211
EP 0 222 835 81 TABLE 2.4 Effect

<4 Mannose
Mel 1 bi ose
8.0t1.2

<4

<4

21.1

Day 21 I mune response per dose

(Sg?urﬁ | mé;/l :"ILZ Eﬂeﬂc}of orally grﬁqgsggremetarx ;nlgklecul'es oﬁ&g_lmmune respgrggtcc:ooral antigens(ggsg“ﬂ 1000
nd 592 3élj)tielqtgvﬁolecule \/i Pa@é‘l Immune\;e’s;onss per dgs:ef(ﬁlgg,lmM +)I\Ngg 8 Euug75
1024 nd 89l bit D 10 10 588 s50 589 100 76500 100891
1782 o T—etrTbrose 1&0 —258 875 2096
9410 256 d __ Seum 9@ qop 1 ga __ B
, 15 VitB\ t Bl{ 2256 675<4| 1176 <4 1582 2853 nd J. 2352 <4
nd ° q4 wrcc 512 <y 891 | <4588 6754.q 1024 16.6d 89116/ 0
nd 1.0 w® D 588 k4588 <76 891 <4 1782 <4nd 891 </
nd 44 MMphbigse s e 128 < 256 </PB75 4096:4 9410 4 .26 nd 4]0
4.0 nd 20 Serum IgA Intestinal 1gG Vit
Bi2 s <4Wt@? T T a0 1 ez %t nd <4
Vi tbg vit b <« [6 24.9 380°|  J60 3% Log il
38.0°Vit I <4 S 4 <4 4 nd
<4 25 VifD i ose <4 /4<4 <;4 <4<4 <4 4n@ <4 b o
P T fhalifiph < | 440 | 440 ) W0 ) nm "7y
5.2 20 nd _13.9 vit C Intgstinal IgG <4 4.0 16.
36. 7 nd vipi2 /3. 5 Vkd <4 <4 | <F4 <4 4. Qq <4 840
13.9 nd vpc 24.2| 3&4 40 Mel i RQgesse 320512 381 4.]0 ng asct. 0
4.0 9. %D 4.0 <4 nel - 1| dosg " uggavitjam ag;, K> nd <4+, jdose
in mV Sudar SMmelibiosee Thbke 2| 1<88 BO 48 50 55 46 - EPt® 3224839 Blnd
Intestinal IgA
Vit B12 <4 <4 <4 <4 5.2 nd 139
VitC <4 <4 40 16.0 36.7. nd 73.5
Vit D <4 <4 40 8.0 139 nd 24.2
% Melibiose 5.2 40 4.0 4.0 9.2 40 nd
: ~, dose in.ug, vitamins;
N *, dose in mM, sugars.
* See Table 2.1
85 T
A
40
45

50
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TABLE 2.5 Effect of orally adm nistered dietary nol ecul es on the | mmune

response to oral antigen (987P) 5 D etary Ml ecule Day 21
| nmune response per dose (ug -,nM +gpQ@p F22835811. O 10 50
100 500 1000 Serum IgG Vit A 512 675 388
891 675 nd 588 10 Vit C : 891 1351
4096 8192 8192 nd OIARMEVS t D 2352 2048
256 73 147 nd 1351 Mel i bi ose 512 481
11824 151513& Eﬁec@QQ’Fhlly admin@ggd r6d distary molgébleg% Bio lirithune response # oral antigen(3679)
Serum | gA Vil Djptary Molecule <4 Da!k%.‘ Immune regpopge per dosexgg oMM +) 35 0
nd 64.0 Vit C 01 4.0 10 | 40 | 2. 0] 100 6p. Goo | 730do
nd 86. T Vit™D a3 T 160 30 2870
nd 38. Ul Melibhi.ose n ﬁﬂum IgG _nd d nd
nd ,ond [Sor Wit ol 512ndl 675 |nd 388 eatl 67s ndd nd | Nd588
nd “nd Vit C 891 135Mmt st #0961 | 18§62 Vijt 8892 nd | <4410
<4 4.6 vitD17 2 2353 1] 2048 nd 256 1679 Vit &7 nd 133
<4 16.Q  Melibioge o 512 2 481 Ing463 | 1@95Q 351006 | P92y nd
<4 - <4 __ Sorbltoky 878 2 M3I qja. W24 1989 | 212314]0 M& 1 bl og®
5.0 15 27 75 76 38s&um ga 4.3 nd Sor bi t ol
50 . 74 3 2 297, Tt TtEstTE oA
vt wae T | g e Jole Tapdtl e
16.Q it C vt <Y e [* a0 28 | 1603] 280 1024 agid
776 _vrt D Melibiose <4 | nd ﬁ”' a |16 | :W xa 25 2 ng
36.7 Mel®bldse gy 7.6] o B o [ &8 59 pg b8 3 G | 16d0
nd Sor bit ol —52 5% GF 111 + +86
nd - dose inug. vitamns: + dose In n1\'l£‘°s§'ﬂﬁh'§ﬁs - Ki ~ see Table 21
40 45 sO 55 (17 witaEP 0 2P2 &35 Bl RABUE 246 Hffexs ¢f wmal [y adm hi siser ep
di etary nol gcul wscon t he| i maang r esporise 16.0 ﬁrale.(an i geg2 (LTBrnd 16.0
Di etary ¥bl deul wito <4 Oay 24 |jnmure rfespans¢ pers d<Fse faug| - , 1l +)
0.1. 1.[0  Melibiose 10 50 [50 27 790 76 500 383 |106@ Sprumd gG
Vit Be @RI 5048 7454, 7 64 108% 204. 6 267 |ndnd
4.0 10 Lact ose 1782 Intgshf IgA /3.5 6.9 4.0
4.0 - na—Set-bi-tof +02p4 256 813 +3—9 40
4.0 * nd SeV'Elh IgA Vit B4 <4 <40 269 <3 321 <4nd 186.0<4
<4 nd Vit <4 <4 48 55 337 1024 nd 776
" Vit D <4 <4 16.0 147 25.2 nd 367
Melibiose 7.6 39 65 159 58.0 16.0 nd
a6 Sorbitol 52 51 87 1M 178 180 nd

~, doss in ug, vitamins;
[ - +, dose in mM, sugars
-\ * see Table 2.1

50 .
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S i Lact ose <4 <4 <4 <4 <4

<4 nd Sor bit ol <4 1.4 <4 <4 <4

<4 nd Intestinal 19gG Vit Bbepg222835Br4< <4 <

<4 <4 nd <4 20 Lact ose <4 <4

<4 <4 <4 <4 nd Sor bit ol <4 <4

<4 <4 <4 <4 TABLE2@ estinal I1gA Vit 86 5.6
<4 <4 <4 <4 nd <4 25 i Lact ose

j- 8 A- O Etfect of orallj dministered digfiry molecules<h the immune Y8sponse to okl Gntigel B .

ug, Vi teani petary Malgee | n v suqaR®Y 28immuns resposserparfigse fuormMENE > 7 35

Ef fect of |varying the fosa of cotadniﬁiabere@ dmetajy 10l eculses PN 10dee

| Mune respPoNSeE O TItrranuscat ar -y pr ﬁeeme‘g armtTgen K99, 987P—AmtTgeT

Di et ary | _ Day 21 H’mm responge 40 gi ven [

mol ecul e || (ugyes | 0.] 221 50480 | s57 | 505 46 00| * 4.0

1000 (s? llgG K3Erose Vi 1178212 17821 7368 115B2 40 [2328 hd

4766 | Soghitgly 4 1024 K49 256 V/it18D 110R4 |124Q 1288 nd

1372 1489 | 1315 987%QJQ4A C 1687 1529 170 |
1700 4662 +894—- Py 80—+ 01t

50 s T O r <4 400 (%) gG<K99 | el ilbi ote | 1d24]| 476
105(/ 13‘,5§ ose | ‘1:264 4 4 989 g7p | b 0S 15

1622 1 orbitol 1 5 ‘416Re <4 | <% 16215937P [“soihif

11870 q77 1548 ML632 Intestinal Igicy 11 ] 1651 +. no serjum
IgA&‘¥nte 'naf, gedC orf rntgstiynar LgAwas ,defecigd §6 ., ™ Jee Jab¥e Z, 1718
EP 0 22¢ 435 ai MPLE 3 Jhe tMD<Qr6VIOQ§ e<anﬁ? degpnstra&ed that gmal |
doses of dral Igb,@g.m ni ptergd rucosgl | nmugogens &av tg@ clapagi ty tgy ! nduce
significa serurmrgStters—w ; ‘V.fthuut a-par-at-tet—rtrse—tm-secretqry
lgA 6 antjibhody levels, Furthernore, s hown that the |muune respdnse
can be tail oredigsy the| co-seadrfi ni sérafi ox4of | di etsary noé eclul em. The<d i ndi ng
that tf2 Ilect itasosssed | n tdme fli r seost idy <der ¢ ca@able of acti<ag fis emrrfi ers
to.prinme fjor alertdipiti - ONP r4dspdnse <dugpest<dd 1haBMthv pet e iaM exi sbds flor
at |east sopgofint gﬁagm{;ucosar | NMUNOJENS T O act as . carrrers. f1or otner

anti gens,

across g4 he +§gg¢§g,é flﬁ|
i nvest i gate—whet-he

t he various paraneters for
and—ore effective oral
Material s and Met hods 15 Conj ugation

35

o

40

50

&6

t he&&E i

é)w ng the relatively poor uptake of nbst antigens
ep| t heI | um 70

The foI I ovm ng study was de5| gned to
- . ve of
use as a neans of forrrul ating new

| y adm ni stered drugs.

its successful
vacci nes and/ SW’

"I gens to the nucosal imunogens
Effect of \)arying the dose of co-administered dietary molecules on the immune response to
intramuscularly presented antigen K99, 987P*
Antigen Dietary Day 21 Immune response
given molecule

 (ug) 0.1 10 |10 50 100 1000

(s) IgG
K99 Vit B12 1121 1468 1 572 2328 4766 2109
K99 VitD 1024 1272 1168 1372 1489 1315
987P | vitC 1687 1529 | 1707 |- 1700 1662 1891

(mM) o1 |10 10 50 100 500

(s) gG
Ko9 Melibiose | 1024 | 1178 | 1057 1392 1262 989
987P | Melbiose 1538 1622 1701 1519 1666 1621
987P Sorbitol 1670 1577 1548 1632 1711 1651

+. no serum IgA, intestinal IgG or intestinal IgA was detected

*See Table 2.1
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Di ni trophenyl ati on of carriers 20 DNFB was reacted with Lectins and
carrier as described above (see general nethods) Lipopolysaccharrde (LPS)
and pol ysaccharide (PS conjugation Epot2gpplaggmai um LPS and PS were purified
as described previously (acconpanyi ng exanples). LPS and 25 PS were coupl ed
to the M using the periodate nethod (Avranmeus and Tenynck, 1971).

A ut ar al deB@MPED3Ipl i ng Lut el ni zi ng hornone rel easi ng hornmone (LHRH),

bovi ne serum al bum n (BSA) (From Si gna Chem cal so co. St. Louis, Mss) and

S. typhi nuri uFheftvegeyieus sldﬂ'ﬁ‘i"\ﬂfﬂi‘ii’dh#tg bApsese onelly W"!?SGF%'Q“‘{CPF(?' inmynagers,
gl ut ar al detbgieethe caragiyylodndyre Alghiicent seruay lo |"ﬁ"19"'85" W'E?Pﬁ‘té P%Vanelt'ﬁ‘@ in é?ﬂﬁ"?’é(‘ﬁ‘“
protein §\/a§"‘i‘b89)bt'el¥ﬂs wiYriRergorso it ‘f"ﬁ %se afan g ta"?f co-
were di al ysa@'ﬂ'"lﬁ\/%'% T“f?'a'%( "??5' Pﬂ?‘lﬂgctﬁ Hh%l? gr"s h firgt d%v?ﬁée

Fetui  ed ar:'%’ #gfgda ’F°9 § ggm' % er a"“g?"ﬁa"a%poaff’n'"a% il st&?g

take n os L epitheli

added to,a folfo ﬁp ﬁe]r l F lobt@Hdr S361s03G 16 bdblish2 S
dialysis at t’"ﬂ@kr rézgf ulsting Béw GitPfore eﬁectnve
conj ugat ed of GobiRS 4 "95 RS EPauAL |ons o per OXI Jaea conj ugat e

| ectins from d ycine max Arachis hypogea 40 Tetragonol obus purpureas and
concanaval iputehalderdméthtas hased from Sigma. Chem cal synthesis of LHRH

conj ugatgs THARA Was conjugated to LTB using the gl utaral dehyde procedure
out ki ned aluuAgatiéd o atigasde iy dicebBl imdudogaised LHRH was added to LTB at a
ratio of 20:1 LHRH LTB and allowed to couple O N at R tenp. The resultant
conjugat e \@nitroghenliptive df @rtesnsi vel y against 0.1 M Carb/bicarb buffer pH 9.5
bef \r*é feeding. Controls consisted of LHRH or LTB which had been treated
wi th gl Laear al BB wRs redciod with BEtIRnd canfepagdesgribegagvesesturpral nthpdshnt i body

response to DNP-nodifl ed nucosal i munogens | nmunogen

Dose (ug) '-‘P°p°'ysa°°“a"d3 (LPB)And ﬁﬂMﬁ@Mﬁieg_.&ﬂ“_"DN Ant i - Car r i er
iir um1gG ‘CI,nurium L§§ ?nvgr um i C) punflec;I as degcvxgg previously (accompanyi (Rsamples) LPS 212{!
<4 25 Pfgyoaie nged to th '}'2'“% md%@ethod Avrameus fbd Ternynck, 1877). t10.5 <4
64t.7. 2 Giéar%g%% Agg%m 500 1024t 77 429. 6 128t 27. 4
7612. 9 DNP 1176t 164 28L14. 4 3565192 8821.0
987P Luteinizi anrmone relea?iﬂg hormone (LEHH), bovine serumSblihfh BSA) (FrémSd; @‘ne;lnr%al
987P 3 co. 8t. Locts)(Miss) and S. Tgbhimurium flagefla were individub}26otiBi8d to MiI Bl £
DNP6. 987P glutaraldehyd%cbrocedure of ud ot al (T678). Briefly, the rddqlifddlgtotdin was Mmﬁ 026/P
500 1 Qi aldbiyde forl2lirs3 at]R.T. proteink ededidlysed ovafiighDagdins¥uktB/ibizarh Bufdr pH 9.5 1610Wed
1354196 by Thbladdition of 2D dhdl Gatio’s oflS) 80,28 arl 40TiBAntigen:Ml, as required and@eacted for 24Hs at
<4 RAI36ddB{ éthanclatbibe 2Sighna) whd\kdBedBto [a Tilal concentraticA®f 0.1M, (1 Bl RB)LfloGd by overhight
44535 g5 dialysik FBIC against 0.1 M carbbida@ipbuifer pH 9.5.<4 <4 89156

4.0 DNP8BSA 20 <4 <4 <4 <4

DNP BS_ A Peroxldase J:Q;gggated lectins <4 <4 < 4 <4 26

Con 666184

<4 nd
PWnito gen Commer% preparatuon%grf Reﬂgase cog ated to the Iectlr@drom Glycine M| A(achls hypogea,

c uI i nari g trag%bus Eurgurggg ngAﬁgncanavall 4\ were purchased frﬁra igma nd

Chemical synthesis of LHRH conjugates

_LHRH was conjugated to LTB using the glutaraldehyde procedure outlined above. Glutaraldehyde

45 activated LHRH was added to LTB at a ratio of 20:1 LHRH:LTB and allowed to couple O/N at R.temp. The

resultant conjugate was dialysed extensively against 0.1 M Carb/bicarb buffer pH 9.5 before feeding.
Controls consisted of LHRH or LTB which had been treated with glutaraidehyde alone.

&0
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H. pomatia 20 591127 <4 nd nd P. vulgaris

20 1378110 4.8t2.3 nd nd G nmax* 20
1529S65 3.1 6.9 nd EP mfbaﬁs%rylpogeae 20 1276242
<4 nd nd U. europeusr 20 158394 <4
nd nd * The reciprocal of the antiserumdilution that gave on
ELI SA reading of 0.5 after 45 mn at BAEES3Hach val ue represents the nean of
5 mce tl standard. deviation. 9s - o Each lectin was substituted
with 4 DNP groyps 40 46 X 2 Carrier
potential of KEE} +-or Tmﬁ@éﬁzgp@nsejoEﬁz%@%jaﬁjcg%lsna}@%e% +Hrrheger Mol ar
Dose § Aht'nguapgen Dose (u0) |Carri er Rat I"B"“"EPGQWSGSer um 1 gG 1)t 1gA
Serum I gG Inf 1gA 10 K99 Ant,.DNp 2 " %Ati-Carrier <
875+62 3.p+5.1 K99 = 400 =~ <7
<4 , <4 B%ABK99 20:5 <4 500] <4 <4 875:62<4 | 3951 '[73.5+11.2
<4 BSA’k99 Kee1: 10 SOmo <4 <4 <&4 1351£1281 47161823 <4 20
8SA- K99 DNPB&99 300 20224+4721:105126949. 2 F36D224 <8B416.|6 BSA- K99
1: 40 500  yPNPIB.EEe 14445005 | 10R47RT+ 39142084 +{1 11284044 KTAF12.9 1:5
20 <4 ONP1.8.KO9 5004 1176£164 4 1 2§24 (o §5652192 188¢2+.0 20
<4 5 <4 | TR 44 20 ¥4 25| <bs Kop 89176 27%31‘;3-2 20
Zj 9 <4| BT e 2 291}%6@6' F %8 lasﬁ(‘ ] 472 20 » <4
o i (gNszs.%gez,P 0 £244 1 1 15; 7 <2{19.2
A ) PE NP2 500 135111% g 20 +( ﬂ: 384 |
2 135 4
.36 w*  Sep '{q%ﬁg, § ** atilo zhg%j pnspei ght . 44]5 is% 21 Epo
222 835 Bl TABlLE7g. 100 <4 891156 40
DNPGBSA 20 <4 <4 <4 <4
DNP8BSA 100 <4 <4 <4 <4
26 Con A™ 20 666184 | <4 nd nd
PW-mitogen™ 20 6412119 <4 nd nd
L. culinaris™ 20 954148 <4 nd nd
H. pomatia™ 20 591127 <4 nd nd
P. vulgaris™ 20 1378:110 48223 nd nd
G. max™ 20 1529+65 3.1:6.9 nd nd
30 A. hypogea™ 20 12761242 | <4 nd nd
U. suropeus™ 20 1583:04 | <4 nd nd
U/ * The reciprocal of the antiserum dilution that gave on ELISA reading of 0.5 after 45 min
at 37C. Each value represents the mean of 5 mice +1 standard. deviation..
35 ™ Each lectin was substituted with 4 DNP groups
A
40
48

60

55
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Carrier potential of 987P for various antigens | mune Response* 6

| mmunogen Mol ar Dose Anti gen Carrier Ratio (1.9)
SerumlgG Int 1gA Serum|gG | igpdsp2asgBr 987P - 20
<4 <4 891+76 27.8+13.6 987P - 100
<4 <4 1024+83 84+26. 7 8SA-987P 1: 4 20
<4 <4 84+2. 6 <4r -987P 1:5 500
<4 <4 256+49 <4 P 1: 10 500
20.8+47.4 4.6+2. Qarrier potgndiah @f K99 for Ezy$QMS7&ntiqens 1: 20 500
306+88  122+47.6  4263+408 194+38. 6 BSA-987P 1:40 ~ 500
124+47 6 110+38.4  4705+521 156+55 20

< Fl ag- 987P 1: 5 20 1552+361  Lmmune Response* . | ps 987p
1:1** 20 Immundgen Molar Dode Anth%4ﬁ28 6 <4CE§%£¥¥7P 1:1x*
20 < St Ratio S0igy 6 hitS 18k <8 A
20 <4 <4 atio, g’Fl ageym 486 - Int Igh Srun Jge 1t 1o

<4 10 - LPS 20 12.1+2.7 <4

30 PS - <4¢ 4.,2+0. 4 -
Sabl 3.1 **%%atio based on vl gzﬁt 35 TABLE 3% 40 87562 %P?ge'[s
of altering K@sage of substitutetPOcarrfer on tif& i munel3%¥dnse 1anTryeh

Dose (i kg) dawgge Respopsg (Serzlom i geg Ant i - BSA Ant&g Carrier <5
BSAQ. 03. K99 8 70 13. 776148 BSAO. 03. K99 140

36.%¥4. 6  BSr¥9974 Bsad @B, K99500 <430 <4 73 52273.5¢11.21988M 5
BSAO. 05. 987FBsa-k99 70  1:10 362509 <4 89110% BSAO O514B4R.2 <40

S L SSRYTrs oel Bl o 90 2B CHaiE s, 0386826 s B4e1 668

Ef fect of chBSA-tKaBI y conj ugk ed 306RH- LI8 %08 repidedust i va1D8«BINS ofd+ihe9

femal e m)use Conj u% pI |ag Rout e<40rocedure<£)ose No <430dy
(ag) Ovari es e vvel ght ody vvt + uterus 0 + Utot LHRHLTB gl ut
os/ os -K995 2112 20 403 <4  0.179%4HRHLTB<4 gl ut
/s * ) k9§ © 211 Ifoen 2 9,404 <4 0.23%4d001 L
gl ut 5? 39 5018 20,13 ., 0.11 %380 0. 605t
gl ut 500 3 2018 %% 4 0.14 - 0. 76%
LHRH LTB Fggg@u]ae indim 20 -584 6 <g0.16 - 0.16 .
0.97% L , LT . omX 0s/.0s 10 7 27. 32 0.15
0.55% LE&:LT m x - im i49 ‘2"1258 4% 3007 0. 26
0.73% PS _ - 20 <4 4.2+0.4 - -

(%

36 *  See Table 3.1
** Ratio based on weight.
NS

50

&5
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1s LTB os/ os 50 7 28. 26 0.24

0. 87% os/ os. - 5 19. 19 0. 16 0. 82% * Ani mal s
recei ved antigen on days 0 and l¢p d3p2dnas 848 i ce were eut hanased and their
reproductive tracts weighed. 20 TABLE 3.6 28 Ef fect of genetically

constructed LHRH conjugates on the reproductive organs of the fenale nouse

Conj ugat e Rout e Dose (TABQRE 3.3 Body wei ght Ovaries +
Tocar oteabhydh potbdfiar b BR7pliol 5% il i P g

18. 44 0. 10 0.56 30 Immrgakesmleu-s 5  Imim

50 6 0.10 0.54 LTB- “RH) 3.5 os/ os
20 Inmunbgeq Molar Dose o OAntigen 0 O7 ekt 0s/ 0s
20 19. 34 Ratio (¥g) 1Ferum IgG Imt JgALHRierum IgG  Int IGAimim
20 19. 39 015 0.76 imMim -

17. 74 0.08 40 5a0s/ @

18. 63 987P 0.11 -~ ZQ) 60 Ror all 1htranmuscBPhe76 nj e%hsd'ﬂg 6

antigens @8TR adm ni stered i n1o@nt afdde. | ni€¥4n contrqbgssgxei vec34+25 7

nont ani de m xtute mal g ,recei ved ant| gen y nd 14. On
day 28 m gﬁvéeepg eut hai ied an thelf‘ 40 rep oduct i ve8?¥£%ts wei ghed.
Genet & f BSA2878f LHRHIt® B- g&d@ict o§Adase anth LTB 45 CEBEGWERUCTI CMCF A

PLASM D Vgoglﬂ' IRy EXPRE EG' £dF L1Bl 4 HRiF I-hYI%?IZD PQYgEFTI‘IaE 1.

Fr agment nt ai_ni ng equences 50 frag rrent was

obt ai ned ﬁ?b‘rﬁadppBRSZZIE)&ed g@%sm 40638 ai H21g7tbe &ﬂéiﬂﬁpﬁLTB WR4+38¢6eong

itg 7\31)» M%9S§A,99‘7|PomthelgkgsmdswﬂpwhmE pmJataShralmotB@ehﬁ 1t(Dﬁéd+gs e}{ al,
i een ie ite near e stop cadon for

LTB, and E%%Eg be ucl ead gé&ﬁg |ng st andard condi t1 ons.

(UnI ess sphe8+9878d ot henwi®e, tde coﬁdl tions t4ed for sganzmmBd retpnbi nant

DNA t echnipgu and nuck el £ aci g, nodichyi ng engynes are scri i

Mol ecul ar ngﬂ'ﬁﬁl ng, A Laborat orgol\/anug Mani ati s, 3§?¥§§ch aﬁ?d"éapr‘or ook.

Col d &ri B§AHar bor Laboratory, 2098214 THi s ef4 mi nat ed the stop codon

normal |y &ouighggter anino acigy123<gn LTB, &gnoving 9 base pairs of DNA

and fortuitoUsly generating a Find 111 S|te as shown below 23 ~ EP 0 222
835 Bi H KPP H 111 - 20 12.1%2.7 4||e Ser Met. Lys-'; = LTB
codi ng, sepgence ATC AGT_ATG AAfy CCT%X4121 122 Rigzg¢ = 573.bp 10 Thi s

fragment was |ligated Into the vector pUCL3 (|VESSI ng 1983) after Hiond 1111
~digestion and phosphatase treatnent of the plasm d using standard
cL1gi tiond. TuesTsaelevadito place the renmmining polylinker region of pUC13,
udi Ng 4@ |, I amH , Snal, Sstl and EcoRl sites downstream
of t hes LTS se%feﬁcgﬂcegnf’é%iﬁa?m Insert. 15 2. Creation of Synthetic LHRH
COdI ng A igonucl eoti des Two ol i gonucl eotides, of 30 bases in length, with

B{jnces described in A and B bel ow_ were desi gned to form overl appi ng
d dupl exes, as shown In C, whi CIT BiEsitt in a duplex which will encode

Effects of altering dosage of substituted carrier on the immune response
Antigen Dose mg) Immune Response (Serum IgG)"
| _ ' Ant_i-BSA Anti-Carrier
45 BSA0.03.K99 70 13.9:4.4 776148
BSAO.03.K99 140 36.7:14.6 1782174
BSAO.03.K99 . 280 . 73.5%22.1 1989+215
BSAO0.05.987P 70 - ' 36:2.6 891109
BSAQ.05.987P 140 168:23.7 15522176
50 BSA0.05.987P 280 337243.7 2042180
* See Table 2.1
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linear end to end repeats of the 10 amino acids encoding the peptide
Rol e of Peptides and Proteins in

hor none LHRH (Schally and Coy, 20

1983).

Control of Reproduction, MCann andgplgioagaas ggs, El sevier Science

Publ i shing Co, Inc. pp 89-110). In this sequence, glutam c acid repl aces
the normal N-term nal pyroglutamc acid. A 5 GAG CAC TOG TCC TAC GGC OIT
CGA CCC GGG 3" B. 5 OTA GGA CCA GIG CTOABUERBGG TCG AAG OCC 3' 25 C A

| A aA X 30 r-i - etc. The

ol i gonucl eof TTES T & AN &AL HRRILTS OF rodroictvalorgaRs of thel éhaRiIndUsb NECl , | 10
mM Tris pH pF=—5r—ert—+Hedrwth—ikero) AT xttre—wers

into Smaf cltCopmgataphi@eurling | Reptespragedue {iDese ¥ (LB ROvRHes Mjspnpiaht "f‘r?%ﬂyr’f‘lt g
i nserts werke dutenlsat ejdo+emutl |t he DNA sequeng f the I nserts were peterm fped
by the dide ; ' pTe T eT OO {regt marep—as g, Was| CITaSEN
for the fus s sequa%%e, r with am np @%,gs It
encodes, In s;%sert At hhe 01sdita S \{en bef o¥gas 45
50 55 24 ﬁg nug &f {g0s| dase g @ fragpep 6.£/et
Thr Met Ile el Seme. | Pfagoleug ?gt: 018 ATQ AgreATE
ATT ACG AAT] \ T CApEqoOF | nod y G ugHsS Trp| Sgesd V!
Ay Leu Arg 5 GAmAAC TG TCG TIAGedd2C "TT Cloag CCC o 24H% <

: 15 ~losios >| @ou |Hr S| TegeeSef Tyr o4y Leu| Ao.grabr ¢
Ay\QGu Hs C TGH TCosidsAC GIC -ClTs 1906C [5GG GAGBCAC T.833%
----- A |Jro e €U T U Ser
':I;hr TCC TAC%Q%‘; gﬂ t‘?{’,%vfﬁg: opgigys E&?E& %"ﬁ&??;ﬁl glim -,

sequenceoconfirmed the insertion of DNA fromthe synthetic ol lgonucleotides

to place an in- frame fusion of appr oxi mat el
LHRH encodi ng sequence (34 amino aci ds)TABHRE
ed by the arrows. The replicative from DNA of P29

are |I-ndi cat

5

3 and a half

repeats of the
26 conpl ete LHRH codi ng bl ocks

¥Vi It Ih (I]-ZIC Sﬁ? AN Gttddk BrQohetiCaity bonstructdd LERH cajupMesdNinesemotttive oglrd\otthe fearatd neosh
| e In d[ gara ¢onad Ons El e I

I sol ated fr Jﬁgnugf)?)l yacf yl a'!r‘ﬁ) e ge H&%bagf B%Y}Nﬁ p(avé"e% ﬂgﬁ g"ﬁowt
Fusi on Vect )L—Ibe—pﬂsci-el‘as»d—e - +he—HB cw: re—S-egteReqd—aset
in the Hind|BoeditRtNA&ect iBYiml atjove)2was (i ge‘é"t“é’d wilt h Sa®19 end |f i #4%d
and phosgha %9@1@-'15‘%‘) st afd@r d dondid; onst ectcr DNACYhs t hgn $§8at

to the end [ HM frlagmelt frp (Sectlon %1% hove)|. e

f usi on shou 'dTW'aW)?'ﬁe 36 %¥A%no 4ci d equence aal -° 2 0.39°

(1ysy-al a-t H:::ﬂ a-al a- gl y- °§ asrl- sers ser -er - pro LTB ding| %%

A 20 8 0.76

- im/im - 1774 008 0.46

% 1. os/os - 18.63 0.11 0.60

For all intramuscular injections antigens were admlmstered in montanide. Im/Aim controls received
montanide/saline mixtures.

40

* Animals received antlgen on days 0 and 14. On day 28 mice were euthanased and their
reproductive tracts weighed.

Genetic fusion of LHRH to B-galactosidase and .LTB

CONSTRUCTION OF A PLASMID VECTOR EXPRESING A FUSED LTB/LHRH HYBRID POLYPEPTIDE

1. DNA Fragment Containing LTB Coding_ S_equeneeg

50

55

ed
ed

A Hind Il fragment was obtained from a pBR322 based plasmid containing the cloned LTB gene (Leong
ot al 1985), from the plasmid NP307 in E. coli strain RC411 (Dallus et al, 1979) which had been modified,
usmg a Spe | site near the stop codon for LTB, and then mung bean nuclease digestion, using standard
conditions. (Unless specified otherwise, the conditions used for standard recombinant DNA techniques and
nucleic acid modifying enzymes are as described in Molecular Cloning, A Laboratory Manual, Maniatis,

Fritsch and Sambrook. Cold Spring Harbor Laboratory, 1982). This eliminated the stop codon normally

found after amino acid 123 in LTB, removing 9 base pairs of DNA and fortuitously generating a Hind 1l site
as shown below:
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sequence. |eu-arg-pro-gly-Eglu-his-trp-ser-tyr-gly-leu-arg-pro-glyl3- 40
LHRH gl y-asp-pro-leu-glu-ser-arg-leu 46 There is a stop codon 24 bases
beyond t he LHRH sequence whi ch def gp@®2kiggs pioducti on of a 176 amino acid
pol ypeptide, with 122 am no acids from LTB, 34 am no acids encoding the
LHRH repeat, and an additional 20 am no acids derived fromthe adjoining,
regions. The correct construct was screened by digestingy fromm ni preps
with Eco RI and | ooking for 50 plasmds with the appropriately |arger Eco
RI fragment. The putatiN& positives were. furtherescigengd. $or the
expression of this pol y‘pepti de, driven fromthe lac proioter of pUC13.
Bacteri &l extracts ere_analyiBedodimgoebydemcsl ATG AgTaste ARA! dewed by transfer
to nitrocellul ose paper and Western blotting with regbiigzanti sera directed
agai nst an LTB and LHRH cbhgeu@abZ3 bp peptide of the expected size was
detected by both antisera. 55 25 EP 0 222 835 Bl 4. Construction of

EXPr €SS} On Pl bt ef I B M 18! AP LB (Rhll, L il RPUCGueltn ns
fragment Qhodphiffash obt |6~ the 1Blzsrhii isRg hé’a?Jncénd R Thid Gehvad? to3 pladdiné Remeinin
cont ai ns  tbiinkerPadidi B plioTd, MBI Pel, BAO KON, BafHI, isthal Bbt dnldtBboRi\oRes doﬁﬁHtré&rﬁG%_
from an ag@1T88eqlRhcedBlaihingBLMsdtnt 0 ECO Rl cut, 5 phosphatased expression
vect or pKK223-3 (from Pharmaci a). The resultant expression plasm d PBTA K6,
pl aced #he. eqeﬂroesSyﬁmmeHﬂh@oﬂitﬁia)@nmlbﬁttdoé n under the control of the tac
prometier, where expression Is Induced wth | PTG The plasm d was

t ransf or ned Twet digbnucledtides, leh S0 bmsasain rengitll @ith &wprices tdbscribed] incA jpnd BARJow, ere
traD36, prdesighBd kaatointoveriadping hylrid dyplees.tdseshévasin Oy whictoresultyim r alupiexorhiahywiit enceddTAL
185. To b.lingar entliietend mepgpiel obwie 19 jamine jagids: ericodinpBhe piRtide-hesnene LBIRB (Schallyf and Coy,
Ani mal 1883 Rolmef Poptitel e Frotgng o Berieplnel ReprogioncieCaroaps Bindse o, Bt

pr evi-ous| \Poienget Ryplishing) G0t IngyrPr,$& 10} forthissgpuencey, giylamicacidoripcpe the oy Nejerpypal

cent ri f ugR¥ganis a 0. m 4- cteria were then resuspended
I n dH20 andg1 S’gﬁe fﬁ%@wﬁﬁ%‘%gg}%&%%i%%@val of the bacterial debris
by centi fugat ["on , X" d, i in,” at"4 C) the supernatant was

| oaded ‘Ont o "an agt hi o-gal act ose colum (Sirgnma). The fusion protein was then
eluted with 0.5M gal act ose and di al ysed against 0.1 Mcarb/bicarb buffer pH
9.5. Antigen adm nstration and_nAasyrepemd of the i nmune response 20

Al'l oral presentation procedures, antibody coll ections and ELI SA
determgati ons were as descri bed previlousTy B RESULTS 26 Denpnstration of
the carrier potential of the nucosal inmnogens Al of the nucosal
imTy_lr)ogenstct ested showed the capacity to effectively transport the

coval ent | y &ithbatidoedticotidet evare@hiidalad fogstBer fdna hi ait40SC inB9l mMbleCls a0 avTris@HALS, eridt  a
ser um an| filRRvitAlKlenee pod dhen difet reikture evasl ligatpddiito Simel cit M3 mp1#n esing siandald [ptocedures.
DNP- noa f IMI8 pB@a, corttaining insertavaere isoleled.cand the DNAsEduendes ofthe insests weietdetegninad by the
ant | - DNP  Jigleoxyrteqhniaye. 90 recempinant cdegipnated fag P28+ washrhioren rfercthe fused egnstruck dis d¥NA

( Tab;Hg, 3. Fyquoence; fogedtier @it ke aringtasids i epeades, ke regien ob e inspid ebthe Gm3| R dyoiven
nuch T ar g&#P'%%pl ecul es than DNP were unsuccessful In generating inmune
responses to either the nucosal inmunogen or to the nolecule coupled to it
(Tabl es®3.2 & 3.2). possibly due to steric Interference in the binding of
the pill to the nmucosal epithelium It was therefore decided to vary the
ratio of antigen to M. Wen various ratios of BSA:pili were tested, It was
found that when ratios of 35 greater than 1:20 BSA: pili were fed it was not
possi blg to generate either anti-BSA or anti-pill responses even with a
dose of 500 ug, denonstrating that it was not possible for the conplexes to
effectively associate with ther nucosal epitheliumand to therefore

generate an i nmune response. However when'l|s-e rati os of 1:20 or 1:40
wer e enpl oyed good responses to both BSA and to pill were observed (Tables
3.2 & 50
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3.3). The magni tude of the i mune response was readily varied by altering

t he doses of conplex fed 40 (Table 3.4). Oral admnistration of LHRH
coupled to LTB lead to a significantepredexrgssmn i n the conbi ned uterine and
ovarian weights of female mce receiving either 20 or 50 ug LHRHLTB (P
0.05) (Table 3.5,3.6). No such weight |oss was seen with either LHRH or LTB
fed al one or tNdeyatye pf Hgalactysidase.ecfregment| ar | nj ecti on of LHRH

B- gal act osi dase, LHRH-LTB, or free LHRH The effect of the weight | oss was
?I is_o_ selen devel (r)]prrm:tta!rhw Met Zfe ThheAsn was SercoaplwlieprbaRpcCarpf nat Urg
olticules In the r u t S effe vely..castrated".
There wag a slight %@dh@fl@ﬁ |EW ﬁgm&#\/@\&ﬁlg%té{\heﬁ%téhﬁ mce were
fed the genetically constructed LTBE¢drfiRH) 3 5 fusi on prot ein (Table 3.6)
but in this experi gt r t the doses
tried. sO EXANPLE %{Eﬁgnﬁ’%’%g%‘br"‘@gl a@é’dﬁbgm E :Ef] er oral

admi ni stration of é:ﬁgl §eh GAGAG JGOf TG 86 GG ﬁﬁuﬁ%eﬁ@cm shown to be
effective in eliciting h@uID.La.l__L_es_pQﬂs_ﬂ.S]as_n:e_gs_u_eg_Eas ,by t he production
of serumand intestinal antibodies. It was not ‘known, however whether there
was a concom tant Uil tirenSet TaT @Iy Lawdivgt 8r0 iGhyuhky (W Tre esponse to

the nucosal | mmunogagsCAJ e Pid awe neces trdycapeecdasticotss! dae sgdpare the CM
gener ateds by oral presentation of a mucosal im€munogen wth that generated

by chassic subcutanedus (sS.c.) 1njectaon of antrgen tn ConpreteFreund' s 26
EP 0 222 835 Bl AdjSevahyr @TALeu Weghrxds GBy Gly AbplrroCRdBL1GISER qarver e

by | NTocti nb 20 ag ‘S8t | oRSre EERCA. S B S46T BRT el 6t e, e Ao, o,

adj uvant 20 Seven days—af »m ce were injected Hinglte | eft back
footpad with 10 ag of antigenln 20|| sallne andlnjected W|th 20|V\A
sal i ne al one in he r| footg hour,

Cee 1P ?{’ fr syPt ace an in-
measur od pif %g N RQ@@? w%g g*m‘rﬂﬂﬁ @Fﬁﬁ@%ﬁ%ﬁfﬂ%ﬂﬁ g . o
deronst r &t €% ea;ep.%g% fsd Lir e&a?smm gﬂﬁ @a@edwrpem Qdcfbncs
feeding of gigtd)&ing e SRt 1S40 bie SRR
supri si ngl ygﬂ’q |a,aﬁe nty siig

srraller thant t generate(f y

the s.c. injection o these antl gens i n CFA Table 4.1 20 Gener ati on
of a cel by "B &ordirBslioh Ik IErBNERBFIsSIéh JeeRn oral presentati on of nucosal

i nmunogens. AntT géen control | mruni sati on
route O al The pUC13|plasmid coathiting tha & DB sodiig /d8quence inserted in the Hiddlll sifé (section 1 above)
31 6.0 was digested with 84!, Bnfdled and phosphatasell TiBing standard conditions. The véstor DA was then
14 3.7 ligated to the en@@illed EcoBl/HincRdwgmhent from 1728 (Bestiont 2 @bdve)c Teenfugion shofild deyealtie

si ze- af t & &mifqafid Beausncenbelow. cast - gi@A . (lyRaiadiptalp-alp-gly-argrasnraetser-gdr-v@- pioddB+coding
st andard de%faga"P®dn. 30 | NDUSTRI AL APPLI CABI LI TY I ndustrial applications of
the { nvention include the preparation of oral nedicanents for

adm nrstration tq_.vertebrate hes 35, Potentj al VYacci ne Candi dat es for
Oral Vaccine All g?ﬁe#sg.'larg"f}gr' ?5m'hésags°‘l58ﬁt¥fs‘ g -lf)"'ﬁ“é?rgtﬂmcﬁ?

Pol-l ens: %l over, dock LHRH

- gly-asp-pro-leu-giu-ser-arg-leu

There is a stop codon 24 bases beyond the LHRH sequence which defines the production of a 176
amino acid polypeptide, with 122 amino. acids from LTB, 34 amino acids encoding the LHRH repeat, and an
additional 20 amino acids derived from the adjoining regions.

The correct construct was screened by digesting DNA from minipreps with Eco Rl and looking for

s0 plasmids with the appropriately larger Eco Ri fragment. The putative positives were further screened for the
expression of this polypeptide, driven from the lac promoter of pUC13. Bacterial exiracts ere analysed on
polyacrylamide gels followed by transfer to nitrocellulose paper and Western blotting with rabbit antisera
directed against an LTB and LHRH conjugate A peptide of the expected size was detected by both
antisera.
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40 . Tree Pollens: ash, cyprus Plant Pollens: broom
Epithel.ia: car hair, dog hair, pig hair M scell aneous: house dust, wheat
chaf f, Kapok. Hornones: LHRH, Fgpl.o 4d2td3sigihi bin 45 Vacci nes:

Haemaggl utunins from I nfluenza, Measles, Rubella, Smallpox, Yellow Fever,
Di pht heri a, Tet anus Chol era Pl ague Typhus BCG Haermphl | us I nfluenzae,
Nei sseri o onst 0 jexpr plagmi 2 Bidli#pcocci, strept OCOCCI
esp. S. mut ans. P|I| from E. C0|I N. onrrhoeae N. menlnltls

cat arr hal i sA 5%&prEeq B f@p@ent ofbe g%ﬁdﬂ' gg.H ) fusion plasmid described in & ,cmﬁrg the
Pseudonord&L f”s'°N/I9?dA'39erP¢'%{UBI}? 2""”%"@? dsolgiedt ggm ﬁB mg ge'Sf'%\ F‘

St t8 esrph d ex ssi
& Egﬁdsﬁ o P“’ n‘E‘ ;]%I e e %gggg
| munol . ’tra IacI 1a lvet eh s ve or gX re ons l‘JL " 8?%

| abel | ed an GZMa 8 p I nf\racel | ul ar

penet r u,oade eqn us;man Ias?o%-pr&Jn for A.Iiﬁa.qna%szz 835 Bi BEFUS, A.D.,
and J. Bie i s and host resistance
at the mucoggy AR, BrobdtingTsha Gas 5k a%&énsscgafemﬁéy A indB LSNP 78! for zJ
and A D. Bedcidfa werdPBlle Qoatlifuddiv 3OO Y Y, 10 MIMANA! §)Odactefte werd 4dn réBlddéiiod M

and E ' C. dHd a6diyssdin aliéhdn Plees. IatibrGarhvainos @idthafidrial deblis By Sn@ifgatioh 1AB{000R gPio t he
opaci t - anis,cet 4 ac)anl. Superpétait @asBadedl oG ias agitio-Hal@RE® oilnee8igma)l Bid fusichploteiflvés\D,

P. W& Brthéntetutad vith G.5M(gbB8dse ahbdiplimal egrinstd. 108 taishyicasts busfat pHo@®1 - sanpl i ng
strt)e'tures In the rat Iarge lntestlne Infect | mun., 43, 693-699. CLARK,
S.,  A. Cdinligen adminst@tion and R of ¥ the imuound respets Gregson 1985. Prevention
by \5‘61‘(:0| natlon ani mal bacterl a, p. 481- 487 In S. Tzl pori (ed.) Infectious
di arr h¥ea i Al prakPHENtalen REPagEpss jantied pRlleCtinnsaNd S ASAS dateripinations weRRTas descyibed |

and L. R H’?YI?HW 1981. Diarrhea due to Escherichia coli strain RDEC-1 in t he
rabbit. TJS er's patch as the initial site of attachnent and .

col oni zat+ | nfect. D| s. 43: 440. DALLAS et. al. (1979) C strons

encodi ng Eschs 3 col : DI I Loxin Bact. 139 850-858. ELSON,

C. O &r} DHNE Tet-ar gg'@%@ﬁ‘@ﬁgﬂé and nmucosal Imunity In
mce after WSP&Q'm&B&aMﬁInb&Hﬂs \Msien s‘ﬁMd hé cL ﬁlmboﬂ th&&%valenﬂy
2736~ 274 Jattached heptem ONP abrobs thédntestinkll icbsa\dha fo b rumﬁ-efqﬁ Ab Pespbhsélb fbeamg

i nduce orgtneldinapidRfifed-h. DNP-fodifid BBA R Wadéchipletel iﬁdﬂa&ﬁ@mteﬁcnﬁu? abl BREDNE ed
anti gef. of ant-BSAHRSYonselwiibn feB&2he? Edddentritidid\Rsted(Table 8.1J-MrRAB expblirdents(id WKiBH kddew
sur f ace- ang @8iraivael coriydxed &inliod Iargdr Grvlecalés 1 DN Wk uasiicéegstiil il §Indraflnly) immane

pr oduced resporesad ®r aithe heg@ndosal fesonegense o the er@lecul® toupled gt (Mapies 0B &), foskibly nf .
| muun. , 2ile 16 8icOntgrferddee BRAGABINding ¢f.the i tolkthee mogosal reglithdliumGitoveas thmrefat® Becided to
Purifi catvmnhe Tefiroef aotigen fozZMik Woen veriels ratips ofHSADi\erectested? () wassfovnddhal whengrhtios job
adhesi ¥e gmsier fon 1120 BSHpili prorsled jitoree otcressible fongaperpte ejtherapti-BSAger ii-pill reSponspAAF,
F. K. & Reypyith p dope o500 v slamensiraling st iti wascnet ipestiblesfar the IP&F‘&E’E"@ rtp PHeqthaly of

the fi rrbrﬂsﬁ’F'a'ad’ﬂ'és‘I‘?fém&ﬂﬁal %I’I"'Pﬂ?la"ldéﬁ I“!?["é‘tﬂe gongraacay) I"‘"é‘I‘I‘E é?SB gy when
Escheri c mﬂcgi g 6o e L Y b Kicnd
Fi nkel st , magnijuge o l(I?t'I“{“SSIGI I:”I"I‘Ifﬂjﬁ?st adily, vari NP4 E'?r?8f8 ¥ pb"" fe
| nfect® ﬂ%qgmgm?

. %Z of g%-l 5] M%?Q’Iaag) foa fjmﬂ-g&t f ?cter in

Jri. 1978.q, ﬁwg ﬁté ﬁﬁ‘\glb i rz? [‘ J;H
pill and t 19435 lsben! viith o er EHRI‘FQIJ LTBI% 4o &HBI'BI {o)IntﬁﬁI é&ﬂhﬁﬁ&&l&ﬂofi
adhesi on,p-ghiacblaatd). LHhH-L@B dVirbd EMiRH. e dtiecttr Het ight (5% wk8\ RS0 sebi? BvBIo ||P£‘s
Chol era, i %8¢ @, coplete dEddnbe Nk RliickiEsS tni theltov&is, QhusHER! dnlinalsBRére @FsbavelyMH .
GAASTRA, "d¥stratedrd THerd<wasCtesliglitaéductiod #BiRprotiiative taftamighis whén mies wale f@rine gératicamf
noni Nvasicekstrédidde LTB-QMRER L if@sion protem (Table 3.6) but in this experiment, the reduction was not

significant at the doses tried.

so EXAMPLE _4

Induction of ceII-mec_Iiated immunity after oral_administration of antigen

Feeding of mucosal immunogens was shown to be effective in eliciting humoral responses as measured

56 by the production of serum and intestinal antibodies. It was not known, however whether there was a
concomitant stimulation of a cell mediated immune (CMI) response to the mucosal immunogens.

The following study was designed to compare the CMI generated by oral presentation of a mucosal

immunogen with that generated by classic subcutaneous (s.c.) injection of antigen in Complste Freund's
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Escherichia Coli strains. Mcrobiol. Rev. 46:129. 30 GAASTRA, R A (1975)
Anattenpt to-identify the intestinal receptor for the K88 ashesin by neans
of a haemaggl utination inhibition tqptgbsigys gy ycoproteins and fractions
and sow colostrum J. Gen. Mcrobiol., 86, 228-240. G BBONS, R A (1975) An
attenpt to identify the Intestinal receptor for the K88 adhesin by neans of
a haemaggl ubdiyvatif@h).i nhi bi ti on test using gl ycoproteins and fractions from
sow colostrum J. Gen. Mcrobiol., 35 86, 228-240. HANSON, D.G, VAZ, N M,
MAI A, L. C MetodsYNCH, J. M, (1979) I'nhibition of specific innmune responses

by , f eedi n rot ein antigens. J. lmunol., 123, 2337-2343. HERBERT,
D., p J 5Ph| le (‘é Iqsg rp_:ce ggrp rzquggedlr@aqob&gﬁlmegtr Oh Ng:glcgrb buffer pH 9.85 or
det er m nat i Wn'"!?F““P ' °“ an‘fffe‘Rm (yvpnts Sevap, days gffer
Ri bbon ( ed. s w re oot wrt %&% salln and injected
Col mener o, Eeﬁ Pl h{:?ﬁl%;\%é %%s jol rz‘ae rtE"d’)l ! P'e'éﬁ’é" '5'8 Foeelest
one subupjt'specie cé %’9 | SMCSON, R E.,” and P.

Ri chter. 19§Js wsEScherichia Coi i 987P Pl I us Purification and parti al
characteri Z'a‘t‘r'Un J. Bacteriol. 140 : 784. KLIPSTEIN, F. A, ENGERT, RF., &

SHORT, H B. (¥RBR:unEAIWAGH tavi 4af defihstratbs inBiMBigtiod abiiuRNimMuhd reQ&ﬁLe is | g@idretedt rﬂ)@n
ent ertoxi N il 1EHAMG QP bithel G87P B STERHABSEANIAAIGERS AdaciitoesdBrs8 Wak SUpHEIRIN Righ as it
Escheri cld awds@hly slighthf smalléFthin @at gendted b the 3.6 Qnjedtiéi=dyifiebe antigefs inlCFAQ. eavage
of skwuctural proteins during the asserrbly of the head of bacteriophage T4.
Nature (Lond.) 227 : 680. LEONG et. Tedl®8%) Nucl eoti de sequence

conparj son between heat |abile toxin B—subunr t cistrons from50 Escherichia

col | “of hurmar gl Ban J‘é‘eu 0 ol iminfth  foboR @wm&gmggrt&axn S huéotel i murcGsfl N

M N, ' h&nhnels—M-B— erhess 586 —Haeregatt-+rRat+on
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forming s chenical |inkage, and reacting-the i munogen and carrier nolecule
toformso2 A com@emecmmgp éb%'m‘( orpin g7id (miyneden is selectad tierm amantipencar hopiesser albne
| i nki ng agent Partieh@n pralogye @{"Q’W&e' RYatYe gespmRinetior dhereplepf ahigmeans os thergpaulie #geatai d

conpl ex; 30
3. A complex according to claim 2, wherein the immunogen is all, part, an analogue, homologue,

65 derivative or combination thereof, of a hormone selected from FSH, HGH, LHRH or inhibin.

4. A complex according to claim 1 or 2, wherein the immunogen is an allergen.
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* C L N S* EP 0 222 835 Bi (f) reacting the carrier nolecule with
at | east onre linking agent, and reacting the i munogen and carrier nolecule
to formsaid conplex; (g) reactingptd22283sBiogen and carrier nolecule with
at | east one linking agent and reacting the i munogen and carrier nol ecul e
to formsaid conpl ex; or (h) a conbination of any of the preceding
process stepscompgx a?@ﬁﬁ'f"@é%g'@mfh wherpia theralleraen is derived frem @tess PAIRN. Meehpdlpm geq o
any one of @plien.piantpolien. cat hai pegHhajsrricchel o etaargpitheliasor heise i whgat hafet bapBK- nant
DNA nol ecul e conprisin a first DNA sequence WhICh on expression 10
codes for®t H{FT?P - Bl[ﬂa?]é’éz'o hefeﬂb"h s au lglﬁ‘”bgﬁ-'\ %@é&e
whi ch &n ex '&‘éﬁ-&ﬁau@e SR TGN g@ gﬁgﬂchslr'a e, AVpRU pr

auy: m_aq selia, cats

| a

mo l f oNZ
mol ecul e an 3 e Ccus
halis, ijs

mol ecul e so e TeisiMeygcTyraier.
product whi %@ o~ , {gﬁg ob a'u L
expresgj on; —a'nﬁ“co Ta- C'Eoﬂrp 0 uct 15 19. A
process far AldoRpiBk Sdbiaing taruam 13r @qm%%eaﬁ.aeﬁdamg alsOriadd YolRR&n4tide BorRbdoml O
16, whi ch pPlLQSphfkhsiaC RERES, SRfra, plagueCTBRIsGRBLE caléing B§sht, Hadhebphill§ inkliBNEH) NEISSria
and/or the @asrmaﬁrKnes&easpﬂeanorﬁdaphﬁr@ﬁrﬁaoa@uﬁmma@ﬁ;wsby reactrons accordi ng
to the process of darm17; or 20 (b) synthesizing a hybrid peptide
conpri & gy andomplea ecodrding ol el or0d, whérein itiaiowmbgpgan Brdsetla@ryCaroducioderived| femua €.
20. A pr ocesliphthariaowetinusgctobras plagum TyphusnreBaS causitieagoetp Haaephilss nfiwpz Beisderia

sol i phase catgrha lisniehsipllmpnepmenizel a Rrepmecdescus gire Heplogocc5 21. A process
according to claim 20, wherein the synthesized i mmunogen or carrier

mol eedil e 9 s AcoU)| 'P’EBCCP'S'"Q freany D¢ Pliedlaime P dackwbergip therpiitiase geoieingpiriaes: Polysesrlpride, a
resin & a §H°FG‘°MP&%°@°‘®?N'YQT§'°§5§$@H&@E%§EE§2§ A process according to any

one of cl o 21, ein the i munogen is all, part, .an anal ogue,
horol ogue! g Pt fosaon SR g R Bpecistis Roant s fog A oTRaoons
rel easing h ne (LHRH). 23. A process according to claim17, wherein the

carri obs "ql ‘?\%H.ln .. &c{ﬂ ﬁ% B13fhind Ji‘%{a#eﬂ ‘fde’L‘ﬂctér%F{%es Fis {nﬁﬁ% 9%5@%[3%?%’6%@. 35 24.

A conplex accor |ng ny one of Cl ai I
accor di ngyat Rc@ﬂﬁﬁe%@or@if\g ﬁlcﬂlnm; %Zreih%e%lncter%ﬁadhéﬁh s@éPAu%ﬁh?ﬂ;eBF pguct of a

transformant host which product conprises a conplex according to any one of
claims 1 {30 AZomfibk #Bordifg BOdidim t | vidfsirthéR6tinié Ebhcanaldlif ATPdkBH nAbYdNBP 1he Gdetit
conpri gl NG &orh iLérstculinbifs, BEK PO, GURINnaR Mratkig hfisoged) B WiRIRpéR! the ami no

aci d sequence Of an 1nmunogen suitabl e for vaccl nation purposes and a
second DMNA. aexqupiecaccuiing fv aeim & xywheeststhe lectihdsl Alsrinf Aspaiafie paayi Braad dean Caraas ¢dot e
of L@/ car ri etreanflagierubesn,cizapm bbap, Gfeelimadienggeeo Heltyevetehi Hérsdgrapl, Hotseshea crabvhlach
carrier nol beanl dapanesarwisigriat [deduirit bepnc Seddh lebumima d-indeb bean, Limyling datue Ewdpeen ed
from a#el , paystietoes Mupg beapcerage erangel Rageds tregicfarden ppay Eotate, Ragrifidnan beanRedieariesf |
of a bact er Pigte. Siprienipga trep, @iplg |snaiqgatiey gnath Seindis trep, Byoet pea, Semato, YWheel gegn or
subyni,t of ¥MgE%PeRledhp- a4 |ectin, wherein the |mTunogen and carrier nolecul e

for fusl 0 nt 1n| codin 0
| mmunoger e Aepae Eﬁcg@;gg SR 1o i {?fm Lg@ﬂg g I e Fre Py ST R B e
carriel’ nol éctta: MY ap°sT°¥ according to claim 26,
wherein tfge, &Ll accOrd %J”ar{}e&@tok }5 im8"1 {32 Whdd? i ikRurdSit 8'ah, Yk, dh %{LEB%[B
fungus, or g E@rder‘ﬁ)d oY Edrdtiainlt ereo?%f iuBinfzig Gt nbHe/ TBiBsing AsrmoRe 4t iof O
claim 26 or m‘éieéUlJfk 2 par!VaR brRdloBud. RGindiRd, dérivative oCmbination thereof, of LTB.
45
17. A process for the production of a complex according to any one of claims 1 to 16, Wthh process
comprises:
(a) reacting the immunogen with the carrier molecule to form said complex;
{b) chemically modifying the immunogen to provide at least one functional group capable of forming
50 a chemical linkage, and reacting the immunogen and carrier molecule to form said complex;
(c) chemically modifying the carrier molecule to provide at least one functional group capable of
forming a chemical linkage, and reacting the immunogen and carrier molecule to form said complex;
(d) chemically modifying the immunogen and the carrier molecule to provide functional groups
capable of forming a chemical linkage, and reacting the immunogen and carrier molecule to form
56 said complex;
(e) reacting the immunogen with at least one linking agent, and reacting the immunogen and carrier
molecule to form said complex;

mariiny itl |s | t
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56 29. A reconbi nant DNA nol ecul e conprising a DNA sequence which on
expressi on codes for a fusion pol ypeptide conprising the amino acid
sequence of an inmunogen suitabl e foEpoa2eigsgBion purposes, and the am no
aci d sequence of a carrier nolecule capable of binding to the epithelial
mucosa, which carrier noleculei's an epithelial nucosal -bi ndi ng nol ecul e
sel ected from-al rea.}ggngtthe gm’nq;mgl@gglglth 3l least one linking agent, and reacting the| immudoldn and
111111 11111 111°fT°'1’I‘1‘1°£'E*‘**°"'Esa'd‘E""PM S * EP 0 222 835 BI honol ogue,
derivative or cd@oPriRg bA "P'HE’PS?ST and&ﬁmar Pelecuisrith|at leayi ©8¢ finking agent.zand reacting the
haenmaggl ut i nin %ﬁ,& F?E and g F"'%{Tﬂep Fg BB PPPIBE o5 tonix, or a lectin, but
not i ncl utli ng a ngtiof, plany glheyededipg Brﬁcﬁsﬁﬂﬁﬁfogen car ri er conpl ex

he car ecule 5 30. A

wh h | |

Feconbi nant B@WW fo SRl e ctrhePripote T 8 e nb%cww e

31. A reconbi nant, L InSnt BNRO 18 & ; sere| n th ¢

Aol SR @%@E e
BN

A reconbi nant §Iés 1BPIhE GHInG a6 SoYubicd s e ¢ é}' m
acts as a codig r&eﬂbvmfbnfq%olééme%tmaeéaidq{os i@l%taﬁ‘alme 648&

%b
sequence of t h@odual whi€H coMpkisssUdarl complex; Acult®ing dl RN o Johkh %e@ﬁ ‘imﬁ&ﬁl&ft%
to claim29, wyericproehdteodsbdsquence acts as a codi ng sequence for a

part, an anal ogue, honol ogue, derivative of LHRH fused to the am no acid
seque\rée 1619. A pofoss e the protetionnus| &compex adebrdingy 1By RSO dlainid) i G4 16; ORI ipFdRSss
an i mmunogen seempddeb:ie for vacci nati on purposes |linked to a carrier nolecule
capable of speci@ictanmi¢ally pinthdsizing theimnveogep prid/ne ke ahrrien matetele,Gihd formieg the boraylex by
host, wher ei n bdRagtionaccprding frdherypesss of&dsim ¥7:0y of the | munogen and the
capaci ty ®f the Rappheszing Bybrid) pegside icomrriging yiming acieseq@nces of thecipwahogen and the
epitheliumis s G PAecYP | y nmi ntai ned, and the carrier nolecule is an

epi thel i al coS bi ndi n selected fromall, a part, an anal ogue,
a honol ogue%laf °°°s§/%°?r9'ggf?n?%ﬁr§iwﬁﬁrfif’3}? ReRlidl dsotreParspl by sﬂﬁd’f’%‘ﬁ ARYMAYH epual
gl'u

viral hag nih A toxin, or a bindi ng subunit of a toxin, or a

| ect in, tOQQ{ h@ﬁroé’gsg Qx@@%@%%‘%& Lt%s gt %P&P‘R\ % Cg‘ri;  &liodf
o et i 10 Hb R S b ARt e ot
naturally linked to the carrier m)lecu coréengto
claim 34, agam seces®becordml tA8HY dib B Eldihnd @@to 236whd°elrmﬁg i RdHRGHn 18.6IF B4 1aR GndicQue,
cl ai m 34 5 adapiomelodue; defiativd or@&ﬁbufbti@itﬁo’#&df%ﬂmeﬁﬁmg Adrmorfd @f@éﬁ?g@%ﬁ e @ARIG! O CF%
to any one of clains 34 to 36, wherein said nedicanent |Is I'n capsule,
tabket, sl of3.riepecese,acairding o, clgml 17, psicld e chrddramolédulealy LITBI did R lirking agent ie
medi cament acdsvgldieralgetyde.any one of clainms 34 to 37, which additionally
conprises a dietary nolecule to selectively nodul ate the magni tude and/ or
type of Pimefe omples aecerding to by daneeficiigen toB, re@le by atpimeessmdéoodingeto oy @8 .of dlaims
medi canment acé&“lﬂ‘ng to claim38, wherein the dietary nolecule is selected
f r omadri no CI ds vi tam ns, nonosaccharides and ol i gosaccharides. 40 40. A
medi canent ?{? ?P?w P proflych, pf, trensformant ot whiduprodyptesiompriset & eoreflextageoydingde anyisne

S selectedfro n A, V|tamn B1, V|tamn B2 , vitamn B6, vitamn

B12, Vitan g G vt fi@ilioHndd w.w Bme 256 HASERS S
nel i bi ose, sol, r$sgtan Bddes ok ’?33 %ﬁmﬁ?? r&gg}ucinag? e ogiech o
gekennzel ChneraaseMDﬁi\ séduBn wh HD 6r'mo

an ein Trqger gEdask dr ba&RY HORE e(:/g fhblial Wﬁéo@ah%rcﬁ l&ﬁméﬂﬁ&écﬁ bS¢ Qpl élﬂﬁHU&sﬁ%mg‘h
epi thel i & e SelbleciléTi3astiedeirdhe 2l Eﬂla%bw hofmolBRB) SeNdtvd BF conifihation thiYa

sowohl die i rrmuwhlcxyhésmhevuﬁkﬁdeﬁbﬂdl&mlﬁiQ&oﬁm@ﬂﬁﬁ%uﬁjnﬁ ofdiein, @t £ 1ebtin m ﬂ@
Trlgers, spezinimogenand darser Sadrdcelb A 4t fesint fappephs, bithdERcluding) MSCRbI dufetBhling
er hal t en bl ei far an inminoges-carri@xgempled wherein the immunogen is naturally linked to the carrier molecule.

60 27. A transformant host according to claim 26, wherein the host is a Gram negative or Gram positive
bacterium, a yeast, fungus, or a higher eukaryotic cell.

28. A transformant host according to claim 26 or claim 27, wherein the host is E. coli.

56 29. A recombinant DNA molecule comprising a DNA sequence which on expression codes for a fusion
polypeptide comprising the amino acid sequence of an immunogen suitable for vaccination purposes,
and the amino acid sequence of a carrier molecule capable of binding to the epithelial mucosa, which
carrier molecule is an epithelial mucosal binding molecule selected from all, part, an analoguse,
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kU ein zur Bindung an das Schl ei mhaut epithel geeignetes Ml ekU ist,
ausgewahl t aus dem Ganzen, elnem Tell, ei nem Anal ogon, ei nem Honol ogen,

ei nem Deri vat oder el ner Konbi nati ppoli2amgemiel nes bakteriell en Adhesins,
el nes viralen 1-11maggl utinins, eines Toxins odor einer

Bi ndungsunt er ei nhel t - ei nes as Toxi ns oder eines Lectins, wobei jedoch

| munogen- Tr igologuaydbrivaiive gucbinelipndierest, atia bactorial adkbain, 4 vinalfisemegglutinin, a toxin, or
nat ar | i cher wePisding pubaitsof Brtpape ofd lestinubutebinelvling 4 BNA malpculeccoding foyjan irgmunogenEp
0 222 835 Bicayier P&S‘r‘ﬁﬁ"é‘%e’ﬂ'aé'}? immuneeen:ip naurallydipkef t‘b‘h%"ﬂ"l‘?ﬁﬁ'ﬁ'ﬁ@’&ﬂ ‘ausgewl hit !st
aus ei nem Anti gen oder Hapten, oder dem Ganzen, Tejl ei nem Anal ogon,

eijnem HE 3o &rombipart RV 'F‘i'\}/'fftac%‘@?g t%Fﬁ'&29K5%?WF'P%§F°Wf BM¥on ei nes Hor nons
Gas. | mundlen e aﬁﬁ”}f‘ﬁk R depiring B o R e R SRS T 4B

wa adorcos
oder eine Ko érvon el nes Hor nons Ist ausgev\hhlt aus FSH, HGH,

LHRH odgr Enﬂ'rpdoﬁnbmé’m dﬂﬂrm&&‘cﬁle%%?d SR B0, LwiRART 12 N gerd 59@'39&%”

ei n All ergengdggdnce ihpar5ant|dfﬁﬂ to i Glia equ\éﬁ%'oﬂt @a?n rmofebdiz! Von
G i serpol |l en, Unkr aut pol T en urrpo en, Pflanzen- pollen, Katzenhaar,

Hundehaar 335k hmmaﬁ@ammdascurarhd&ﬁm B @b, WHoreRiO@s ddmssﬁem_bac:é/m & @By’ eu
odor Kapok sieqiiiice for all, phrt, aK@nghghe hBeibhudleivath bl LHIRM Risedlto thisdmind dé@Ssequence

| Munogen si of tiearribl @abepprot ei n i st, wel ches aus einem I nfluenza, Masern,
RubeN-a, Pocken, Gel bfieber, D pht herl e, Tetanus, Cholera, Pest, Typhus
oder BCG \aé-rﬂmmlsmmwcmomwisqs driemopdgeh sgtable fdr reeeination Meipsse rinkad to a carrier
cat agr hal | s, mpipaulesdapdblecot gprsificain biading toltirecepitiiial mvoese otaiverishiaie hest, iwbarein both the

St r eptoc occuipmyneleginal actvityrof dae mmynegen @nd o] geacity ainte cartier g bind speciiically to the
gonor r tféae, Tucopd rﬁPN?jI“t"l‘ d§ subsweptiaty, malpteined. 280 the pasjer M§Ph|‘%3m@‘me"a‘ mucosal
Pseudononas 2edinggmeiesd !9 s"@l"'ﬁ%rfm'P uf| @t ) a"a'°9”ﬁ'o‘h§%m olpgue, %‘P"é{%\é‘? I°é°‘UERVla§°"‘
Bact er oi des 18 s‘ﬁ bagh @Tﬁ/f‘m H‘“KrtP"‘" &f B % it 5 BN A PBer
el ner Bor det 899 {'h 9“?:?(’8 Py aﬁ%?Bﬁ rTE’ d"ienb W, n d'"c Ipg Jnrgunggen-carrier

| munoggn ei ¥ Sl O VTS BT (L T AR i op iR mé"eﬁé‘?h Di pht heri e,

Tetanus, nfspoweaca«ﬁe Gdeoord x&@%&npa@%daﬁ%v%ﬁgmpggﬁen Mttel, Haemophilus

uenza | Sseria catarr a pneunoni ae, ei nem
PneU”DCOC(‘aHSAQ{J@Eanﬁsh%&r@ﬁdt@QW@&daEH&f&EéH%minﬁﬂ%W' ex nach Anspruch 1
oder 2, worin das Irninmnogen ein sekretorisches Produkt |st, das aus el nem
D pht hewi @7, A aleditantent 4061tiAg B, anf’osd of cibiriddd 0 36) HAdreildsHid Med*mmhmd;ﬁaemmét.el :
Haenophi | us siew lelegsazdiixir, 381, paste oNBdsaispray mrm.at arr hal | s, Kl ebsi el | a pneunoni ae,
el nQ%l Pneunococcus odor el nem Streptococcus stammt. 9. Konpl ex nach el nem
der Anspr 98h& nipdisarper aceoadingntodans dib ef folapngsh@h pr X, ovhich agidiionally comprises a distary
Ober f | achenpobigasiede selévtivelydmesidiate tekamagnitude @ndior|tyne ok infmupel (dsponsq ity UKt imawoagemefc us
mut ans %t anmthe medicampgt:  Konpl ex nach Anspruch 1, worin das Tragernol ekU ein
hitzel abl | es Toxi n des enter ot oxi %enen E. coil ist. 11. Konpl ex nach
Anspguch £ fvredicereent sererding, tp claim: I8 e, the shetaro olegsnfo %B?‘Fﬂ fspm (FEinp AFidE:
col | Tst. 4gvitemiss, MeBAr R IdAR Y °}!9?§??F’E?6'1’Psi worin das bakterielle Adhe5| n

CFAlI, CFAl L ' A me%tamen accf}%o claia: ?r c%ﬁpése Hheremgmeén mo(fecule ’is V\Bcteé1 fro vutamin

Lectin nca
Hel i x pomaltl,ﬁann y,%,'%%amm i Yo a TS ex eur opeus |cst g.ﬁ@gg

Konpl ex nach Anspruch 1, worin das Lect | n Abrin-, Asparagus- Erbsen-,

Saubohnenpmmngg,ﬁaﬁbaum Cast er - Bohnen-, Fava- Bohnen-, mari ne Ginal gen-,

haari gegW cken-, Pferdeki chererbsen- (horse gram, Hufei senkrabben-,

Jack- Bohnan-kKompRani sche G yzi nen-, Jequirity-Bohnen-, Schottischer

CGol dr egen-, dddorchBeRkermdeichriet,mul i n-, Lotus-, Europ~ische Mstel -,

Mungbohnen- , debsa@i-fr npirerecke [agigraes bamnnogenGanfiitndes Fun e Trig@mnolelif gdbundefRdst.e

Ki dney- Bohnewslichesraurispezifilthom IBipgong, arGiib| apitiilidire BctiisiriwetnéieasnWirbeliibaMstar geeignet ist,

Schnecken-, &eintsoneht Hvire inkreunologi®he it adas iImmydBenstalh sueh- die TRigraing:des Trégers,

Wei zenkel m  speifischiimdasciishipimhautepithel zu binden, im wesentlichen erhalten bleibt, und das Trigermole-
kil ein zur Bindung an das Schlsimhautepithel geeignetes Molekll ist, ausgewdhit aus dem Ganzen,
einem Teil, sinem Analogon, sinem Homologen, einem Derivat oder einer Kombination hiervon eines
bakteriellen Adhesins, eines viralen Himagglutinins, eines Toxins oder einer Bindungsuntereinheit eines

85 Toxins oder eines Lectins, wobei jedoch Immunogen-Trégerkomplexe ausgenommen sind, worin das

Immunogen natlirlicherweise an das TrgermolekUi gebunden ist.
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sen-Lectin ist. 15. Konpl ex nach Anspruch 1, worin das viral e Hamaggl utinin
sin Hamaggl utinin ist, das aus |Influenza-, Masern-, Rubella-, Pocken- odor
CGel bfi ebervirus stammt. 55 16. Konpl exoaggssBnem der AnsprlUche 1 bis 3,
wor n das | nmunogen das Ganze, sin Teil, eln Anal ogon, sin Honol oges, sin
Derivat, oder eine Konbination hiervon des

Lut ei ni si er @ngkimplexmacht Ansprueix 1z piifiedss fRmunoees ausagwihiidst Iyspinernisttigangderchigpten, oder
Ganze, sin Tel fom Sppremnkailgplo Ainem jAnalpgonnpinrie somelpgen.Deipary Kerivatierder 3iger Komtynatipn
222 835 Bl ei ndenqsaien Hemansfder sjnes thorspeufiscpen Miftels. 17 - ver f ahren zur

Her st el | ung ei nes Konpl exes nach ei nem der AnsspéUche 1 bis 16, wobel d

5 3e IF?S'I' A8 nspry IH, wgbta(;ll ﬁ,@ oge das Ganze, o I? Iéﬂa o ei mglgges,
nogens  tSUTPAE M B AL Y OTBF S-SR o ek

Modi fi kation d8 I"mmnogens, um weni gstens ei ne funktionelle G uppe

bereit zust el4- IéDZ'IsI’Ief‘%‘g‘ An%)rgc%q Jdgg%gé t wﬁ*rﬁlﬁo*ﬂ%@@&ﬁ& ,Q_i ndung auszubi | den,

und Um;et,%ung nmMuNogens un rggerno , um den Konpl ex zu

bi | den; (C) g€ h%ﬂp’i&ﬂ%%ﬂ%ﬁﬂéﬂ@%ﬂha@‘iﬁer&}ni\BEGF@&S&HI, UnkrbUIBoNH) BELMpBRLR, Miafkan-
funki tionell'e ik Keuétmbdf] lvhbshadrOSchweinehasiidabl &dereitl ESithbildn @8ér Hadgfiub,SWelzeRiphi
chem sche Bi ndsagkapdrésvd. den, und Urset zung des | nmunogens und des '

Trager nol ekU s, um den Konpl ex auszubil den; (d) chem sche Modifikatl on des
| Mmmunogens 6N dxkehgtex haghgranspradherkddrs2, wor dasi micbunoges lelncDbeifitichprpnotdieise ivbiches tues! dinem,
di e i ®der LagefiwhzadMamsin Bulshe FogendGaBiletsn Miphthades Titerdus.cGholeanBestTaphus udey BEES
| mmunogens undvedesachiondapeMittell dlaeshaphilug rinfidenza, Kiieigshriax catarbaligh KlebRialia paguimonliae, sinem)
Us et%gng des Prermersgryn oderi einemefitagtocasaus wanetr pdeBien dumelnan Pilug|stamgon E. coli, N.
Urset Zling des 999iheas; by eaaingiiidis. t.ccatarhaliyy einproYeesinig-Art, Peaviemeanascesrygingse. einer Pseudo-
auszubi | cn; (P “aFJr‘IE-e\"ﬁ'gt’gg’ Bevis. Pacigyeiaroiodesus pingy Staphylpkeikena eiapRipptokokken-Art

Bi ndungsni t t el °%e(#{eer Bag des I mmunogens und des Trigernolekills, um

de.n Korpl ex 7aul§zu L dan, I‘IJ &t Iw‘IvngI'u eSImInIlIIlmnr(\) iﬁ'}%e Q rg%Fsacchari ist, das aus
Tri ger mol ek s A" %%s %usg“Eﬁ"? %e@%g it Sl o k0 T
DIIIﬁI’ y Jiin OO, Pl T« %@@&&%&I&&ﬁ”@"ﬁ&@%ﬂ&

des | mmunggens; i ¢ ﬁé?s . \
ei ne Konbi nati sBhse. el nem der oben genannten Vertahrensschritte

Ver fahren zur rstel’l ung ei nes Konpl exes nach einern der Ansprtlche 1 bis
3, wobei dag, VREfphRm8sh AHsSrudhaCations, 9BMHIES InYRlidogdh i SohreidridchdsePratiukine] dab ausiihem
Berei tstel | en gipiifssie. FAGS)ICRAEE,esDINKID loadt BcE verlsactdhdbn Mitidh,! HaekDUhHSARfUGHA,
auf wei st ,sedi e Redsedaxqatalhdis, Kobéidila pAduthoias, Binen BiicMOCPOS Ddél @Merh ISTBAYENS stammt.
codiert, eine zweite DNA-Sequenz, die bei Expression fU die

Am nEsi ur es®@gukompled amchTeinege derAneklidhe 6dis0d, evotin dasdOterfiichohfedteinrdadRberfidchenpolysac-
Tr anst or ma- t i dwricederdas\dhreterischistPrativkhaneftoniotaseustnemteniiamiobl ekUl, so daB der
Wrt in der Lage ist, eln Hybrid- Proteinprodukt zu exprimeren, das den
Konpl ex Aef 3P+ Komplaxtnpely Anspruep tansrin/glas Tsdgermelelil @inehizpiablies; Taxin dep eagprotoxigenen E. coli
erhalten und S&8mel n des Hybri d- Protei nprodukts. 19. Verfahren zur

Her stiel, | I Ki I h ej d Anpr Uche 1 bi , bei d
oAU B o SLDES) BB il e R
Synth d I d/ qd L | d ' d 96
SinLreoc 5! BRI Rl P TR NI R g v,

Synthese eings A#Ypﬁ('n%?%bﬂc% 1,9%%0 4 %fﬁ%ﬁn@%@ﬂh@ﬂ.zfdﬂeﬁgé Mi RASISAS L&bER aus

des Trager no- Iﬁﬂg lifarid et bortatia, Srcind/ Mk, ARCRNnyPBgea ofk Uk $ardpekd ist. WOI I N das
Peptid durch Festphasen-, enzynmati sche oder manuelle 40 Pept | dsynt hese
her gest el kst 14 Kdéinplex hachVAishaét £ ol ads 1ABHIADAA-N AsHaragidtErbsen-(l8gubsivian- ieivicAupBiuires,
| mmunogen oder Cabferg6Hnsm) Faa-Bohaén- daind Gitgagen-, FitkigkWickened @lerdeRithersaisse (horse gram),
gekoppel t i st, Husitehirabe®s Jak-Behren-{Hadpanisihe calyzines| (MyaisiyrBohlepd, | Stsotisthee Soldmgen-,
, Lima-Bohnen-, Limulin-, Lotus-, Europiische Mistel-, Mungbohnen-, Osage-Orange-, Pagodenbaum-,
Gartenbohnen-, Kartoffel-, Rote Kidney-Bohnen-, marine Rotalgen-, Sibirischer Erbsenbaum-, eBbare
§0 Schnecken-, Gartenschnecken-, Spindelbaum-, sliBe Erbsen-, Tomaten-, Weizenkeim- oder Wingederb-

sen-Lectin ist. -

15. Komplex nach Anspruch 1, worin das virale Himagglutinin ein Himagglutinin ist, das aus Influenza-,
Masern-, Rubella-, Pocken- oder Gelbfiebervirus stammt.

16. Komplex nach einem der Ansprliche 1 bis 3, worin das Immunogen das Ganze, ein Teil, ein Analogon,
ein Homologes, ein Derivat, oder eine Kombination hiervon des Lutsinisierungshormon-freisetzenden
Hormons. und das Trégermolekill das Ganze, ein Teil, ein Analogon, ein Homologes, ein Derivat oder

7 A O OO
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parats gebunden ist. 46 22. Verfahren nach ei nemder AnsprUche 19 bis 21,
worin das | nmunogen das Ganze, ein Tell, ein Anal ogon, ein Honol oges, ein
Deri vat oder esne Konbi nation hi er \epno 2ess3s@iei ni sl er ungshor non-

frei setzenden Hornons (LHRH) ist. 60 23. Verfahren nach Anspruch 17, worin
das Trigernol ekU LTB und das Verbi ndungsm ttel Isoglutaraldeh- yd ist. 24.
Konpl ex nach eisp iembiogtin hisyaproikRRist bis 3, hergestellt durch ein Verfahren

nach ei nem der AnsprlUche 17 bis 21. 56 25. Expressionsprodukt ein
t ransf or m 8 (VeriahugnzusHerglelwag: pines Kompipres pchaineRyian AEsprisag b'él’Fré’Yﬂbﬂé’Ps Verfahren

Anspr Uche 1 l9f°s‘°'3°"d?ﬁ$fh'['“°a£ f'F‘FJ1111~ 11 1l D% 'QEP 0 222 835
B1 26. Wrt, Hg‘f‘ﬁ*“ “"5"‘""‘1‘ g %‘WM I G ol Bre

erste DNA- Se u 'f' "I':';é?

eines fuUr | rrpf s ! % ?e é| Flnec emlsc in ung 9‘% ggt{'rt]xgé lziév%el G&B&Q%nd
DNA- Sequenz, isc fio ‘3Ie Uﬂng&éﬁ%%kﬂ’anI%SGmppe bereitzu-
Tr~ger np] ekUl S d?er de I?aae ?s't”eln bﬁﬁ%ﬂe ﬁlﬂdtﬂb QusBitiilidAClrdUntsetbryl f3b IHIAtAbgdnd

der Lage ist, THgerm kﬁtﬁkeﬁrﬂ‘abrﬁkddhple?daﬂsziﬂﬂ&enBl ndung s an die

epitheliale Sctu) QheHIsHE MEBMKESE HESIMMUh6hd undSlies THGeEROMKUIL.! und Wsnkiibaslle GaOFBN

einem Tel |, ei pagiz0enb® GRin ik NEJY $1IITBING GRdInisché BRAGUNGEA UBUBIIdem (lBd Usistieung des

Kombi nat i on hi @finvibgeds iRiSdeb aHagéermbieikiliscam Asthikompfik Rgszublidenes vi 1 al en

Hamaggl ud i ni ns (e) Gmsetaung aas imenuochens wit werigsiing einery Sindtngsraittelhiat tUmsetamg dFpkims |

oder eines Lechogess undoips TragmmolékiisumodamriKomplex alsaubildepger nol ekUl ei n

Fusi okspol ypeptil tmbsstiue rves difogenishils mitnwesiastemiaines | Bindungsmiigls updUmsptrisg des

| munogen- Tri gmmnﬁﬁnam%ﬂ iTéigermolgietils, pm denskameley gesgeideth das t O

Tr age™ol ekU (@ losetzusg desdaynyaoog @dmﬁeﬁwﬁﬁ@fm'%?'s r‘”&ﬂ%ﬂ‘%‘? Ringrp P@P""W'P'F"' 9% h

Anspruchk 26, wiMEFzUIe fes inrunqgpns "G’S?ﬁ Hpqiekile. u K%H"’G“ﬁ?‘fp'f?ﬁ%P ¥ves

Bakterium ei n&" Figt Bomkinanongsup ginasydqr open NI Ve PREREFY SNt i sche zelle ist.

15 28 Tra f\P & e tn nach m ? A uc@h %lgen?ggJA ch rljnys %Be:Wag Rlerghre
4;% SR fe die

coli ist. uenz aufwei st

die
bei Exprg ssi on rj 5 IIJ;'I r% An\/en g‘%l‘ga ﬁogdseJrIe erQQENﬂJSQquenz aufweist, dle bsi
Am nosi Urese%&iazs.oﬁ'fﬁ}edﬁ Inoss 9 nggy?.& ChkiidrTBHE Qe DNASeRtiinz, did i
di e Am nosSu rﬁﬁ@%ﬁ% A}ﬁﬁosgtﬂsse lehs] Hlélgr nHieRUIE Bdcien@ind 8in& veridHDRAadforma-
geei gnet en TrjhQ b Waisahib dent QekombmdM&h@NA kﬂ_ [ s @dnraet @hthn @dr NLageliist, Bih HYLRG
an di e epi t hahtaihRodar sk Qkgilikn, GGl ReryRex UHIAE lidukiviérerg, dod WAGE Wi hiiet Expréssion e
Ganzen, sgl nersrhbiénlund Shrivash désHydaProtelaprodmisHonol ogen, ol nem Deri vat oder

el ner Konbi nati on hi ervon, sines bakteriell en Adhesins, elnes viralen

Hi maggl ut i m8. Neriaheannzes Harsteliung eipekeKonmienes naB piderm gyuAmpdicts hbiei16, wobsicdas Yerfahien
odor,_gi nes Ll ispolgendaglerfemenesehitieraulplsl: Mol ekUl , das fUr ei nen

| munogen- Tri géa) lchamisen Sotheser dos {msmunegens sindleder; ey, driosmolekiis rdy dushiiging des
nat Ur | i éher wei &emplexes durc*g%qylﬁm@wa&'s?em anfahregeqas ABFAREAT s o99RA- Mbl ek Ul nach
Anspruch 29, d4R Swbase sinpssHwbridpeptidsigas Aminrpéusosqaypnzen des dnmuneaens vae e, fraermo-
DNA- I\/bl ekUl nadloid %ﬂgﬁ'ﬁﬁch 30, worin die Vektor-DNA aus Pl asm d-, Virus-,

Bﬁlf (I\a/bl ekU?o rﬁgﬂ %Fhﬂﬁazﬁ‘r 1‘3963"?0% d&??ﬂ%,@%%wh%s#f’% egzlyﬁ‘gt'scodl ere I,Q%qugs
R B aer

Sequenz'"far ei “Ein Hapten wirkt, das mt der

Ami nosi ur e?‘? %ﬁﬁ@enq'f‘aﬁh A% &'éﬂ B0 wolt] 4k s&MﬁJﬂQmeqrntnquoﬁgn oddP TrAgerMEKIUT R BRVSRyRr-

DNA- Vbl ekU F¥dePiiuRogen gerbbelt st WWiRrehiNls SE6INRBE ofbs FésHbsBh-PESHGsymAGHIEN Z
des Ganzen, glpegebfbésist. €1 Nes Anal ogons, sines Honol ogen, sines Derivats

von LHRigw rkt, fuslonlert mt der Am nosiuresequenz des TrigernolekUs. 4o

34. Arznei m. t\leﬁbhrenv\%s Re@meden AnkpruchaTab 2ie ek avoge @ag herh@egdnnaas NGy es) sinnTalBbin

das an ai n TrAngiegonD biakidmologes, ein Derivat oder eine Kombination hiervon des Luteinisierungshormon-
freisetzenden Hormons (LHRH) ist.

50 23. Verfahren nach Anspruch 17, worin das Trﬁgermolekt]l LTB und das Verbindungsmittel Isoglutaraldeh-
yd ist.

24. Komplex nach einem der Anspr(]che 1 bis 3, hergestelit durch ein Verfahren nach einem der
Ansprilche 17 bis 21.

6
26. Expressionsprodukt eines transformierten Wirts, dessen Produkt einen Komplex nach einem der

Anspriiche 1 bis 3 umfaBt.
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gebunden ist, welches zur spezifischen Bindung an die epitheliale

Schl ei'mhaut ' ei nes Wrbeltierwirts in der Lage ist, worin sowhl die

I munol ogi sche Aktivitit des | munogpres2z2gssaich die Fihigkelt des Trngers,
spezifisch an das Schl el mhaut epithel zu binden, imwesentlichen beibehalten
wi rd, und das TrAigernolekU ein zur Bindung an die epitheliale Schlei mhaut
geei gnet es 4V (angfasmiert it oines;relombipanion PHA-Molokil des g oreln DNAiSeayenzrumipst, dig hobm
Anal ogon, ei n&EmRexsien Uy @r’f‘“’@?%ﬁ?‘m’ﬁ “\V‘&f fllp Irapizviasha @poignsien imraunoenns pediariugg eine
ei nes bakt eri &VeiePNA9 %ﬁ"ﬁ '° Feession, iy W‘ﬂ‘ﬁé‘g@ﬁsﬂﬂa%‘?'?ﬁ Tragprolektiscodigd, das

A an chl i CEF H‘@ge E'fq' ﬁug zur Bmdung
s SR ifg%? gl s
GQ 339 u m ns Om or Inaéﬁﬁ ﬁ'? [=]1¢] %Lﬁ%
ufd

des Tr 1 ger mol &KL L axs, m % h.%w,tpu"ﬁm .9&4 L

==

nach AnSpr uCh lﬁ% das unogen an das
Arznei m {4 el q% R hdlGchartreis &e%u:?ddﬁ ,spasa en A m ni stratlon ausgerl egt

ist. 65 37. Arzneimttel nach ei nem der AnsprUche 34 bis 38, worin das
Arznei m t t edy, irfndferRieRbr wirtlfieh @hdpRith 26,R0drA ddr Whet bitt | GRém-nedailes odér it G |
Nasenspr ayf or isaktéHu| && Hefe3 8in Pilz oder eine hthere eukaryontische Zblleligt11111 111111 1111
* C L R S * EP 0 222 835 81 38. Arzneim ttel nach einem der
Anspr Uche 328B. Tiaast@whjertekalirt ech-AnZpruch26 @ter 2iakorinideg Vi Eadolilst. auf wel st, um di e

G O henordnung undl oder die Art der |munantwort auf das |nmmunogen des
Arznei m f t e29% Releimblontes DNA-Mojeklil, dax ebre. DNA-Seg@anz Apfweisi dia bei Expressiehflpeis fusinpbpoBS,
wobej das Nahpepligcodidric das dienfyningsiivressguent eines ity Impirweckengesighatendimainaghnsrumiadh uathd

O i go%acchar i derfimines GHenz qlpesgur Bigdung\ary die epitheliale| Schigiphauhgesigngiem Trégermglaklls,
Anspruch2e39, Wwebel flagy 559N§m°tmgf§‘rrﬁ1 gHngung, 43 @mﬂ'fh"l"alﬂ\ﬁcﬁelﬁ'ﬂﬁ’t \gPeigneien Molekll ist,
Vitam n Bi, VRtSIpYditaes defy Gagzenyelpgm T‘V inop Analagonpeinay °H°'C°'“‘W P&’H’F‘rPdES einer

Vitanmin E, Fr on |Uvon ein gs “‘Wﬁ?ﬂﬁ‘& es M@ep Blfira r einer
o1 ae” Feven BT ﬁz o L e P e
|mTunoge e va Pﬁ% ﬂ? Ced 299 52 Py 8L lhpiveies
de mani ere spém que & Ia muqueuse eplthel lale d' un h8te vertdbre ans
l'equel 1" acdql Vbikd bln%%ﬂﬁbl%%aéﬁmsphmw&&%&faﬁ e.k@Véi&%PBﬁA hftwdid, porteur a

se flxer de mani bre sp~cifique & | a nuqueuse dpith6liale sont toutes deux

essent | el | esie bkorBMERSs/DNEMoIbIBI REh Ardphn BE Wof &8 VBHGHENAUE PREMIES Vinkd-, BakéHal €
de se fixer aphyevisasrDosmidOMAlabsgbiviit®stet choisie parm | a nol ecul e enti bre,
une partie, un anal ogue, un honol ogue, un derlv6 ou une conbi nai son de ces
derni ers, di2uRekoanbingiesrENAalbIEY natin Anspfrch 29, wirih, didlDNASeduenYRis(Hinst codieratie\Sequdh2
d' ul€ toxi ne, fpeinchntigen csleren Haritdnewidit dés it teroAminksddresequanz das Tiligelnaatdkillin sioniert
corrpl exe ne cthprenant pas | es conpl exes i mmunogene-porteur dans | esquels

| " i mmuno®bne est 1li4 a la nol~cule porteuse a | etat naturel. 2. Conpl exe
sel on | a relfeRaioniingnies ONA-Melpid!l nagh Arsprupiz 9. vorimeie, R Saquerzsals eadigrende Saqperz dam
antiigene ou uffae8n eines eilst 2ines Anglepons, elnes Homploger Ainps Pesivats ypa LBHwirk, tysjonlert mit
pl usieurs, un %[r‘f‘&?"??@%“e‘ﬂﬁ"’rﬂ?ﬁﬁfs@@fﬂ‘@'“‘{ﬁw déri v6 ou une conbl naI son de ces
dem ers, d n n._age terae

Cevera: ot i il '°“ig@u,ff b Aoy g?:: : *?ar@iz:%:
entibre, g ’wo rﬁ olo f n ev{érhl ég-.

conbi nai Son erﬁS eﬁﬂs@{ §n d éb'ﬂﬁi SLtepithel 99 Biﬂ%emp ﬁhéﬁerpﬁ& al ’das
LHRH ou | " i nhirfag&ifolektn ofvQHPBiRdRg 8¢ ki Bpiiiials2tRBfHNER Gbdidhotbs Mdle u.s@l% erﬁﬂléﬁJ
|" i mrunogbne agh ddhzed difdirOTHNCeinem AfRIGEN, @ihBm HoMBIBgdnAeiheny DEHHAICGAbI &ibr Kombladien

| equel | al | engReesifssbakigieiloncrdaasing,Bires Arafdh FEEGARIMNSS Sinestiéxindoder eind? BlnH@gse s
mauval ses her esgnheitleingsOiiokiag) odbe sinéy e@s, zuskimnpa Inittsmethahaniagsdtised anr@bmipednl Triler
chat, du pol | odke eaimeSieciahitteh GlusgeshennmEnr immonbgen: TrtigaskotmpBga, Svolrp déshiaimuadgén addas a
poussi er e nunadiperemplekihndinlicheweies gebendenivdriiegt: kapoki er. 6. Compl exe
sel on | asor evendi cation 1 ou 2, dans |oquel Iirnnunogbne est une proteine de

sur f ace der35y dunsimittel nach Anspruch 34, das zur.oralen Verabreichung ausgelegt ist.

36. Arzneimittel nach Anspruch 34, das zur nasalen Administration ausgslegt ist.

65 37. Arzneimitiel nach einem der Anspriiche 34 bis 38, worin das Arzneimittel in Kapsel-, Tabletten-, Retard-
, Elixier-, Gel-, Pasten- oder Nasensprayform vorliegt.
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40 de |'agent etiol ogl que dela grippe, de Ia rougeol e, de | a rubeol e,

de ia variole, de la fibvre jaune, de la diphterie, du tetanos, du chol dra,

de la peste, du typhus, ou du BCG gpeepppédsms i nfluenza, Noisseria

catarrhalls, Klebsiella pneunoni ae, un pneunbcoque, ou un Streptocoque; ou

une flnbrlae ddrivde d' E. coil, N gonorrhea N neningitidis, N

cat arr hal i 88. Aumeimitiohinck siglksn ges rA9$n"II°a0 34ie3r6 desppusitzlicheqimbidhnngsmoleili aufweigtewre did e
" seudononas, Grifisnerdrng andiesier die Apislet Isymynenivortaytides Immunggen desfiseneimifisls selektiv zu

St at phyl ocoqd@%’""elﬁﬂ une espece de Strept ocoques ou une espbce de

Bor det el | a 7. exe sel on Ia revend| cation ou 2, dans | oquel

| i mundigef® $ %Pg?ﬁ g 'I“%H?EMGKW F’\’FGA’G'§°SF“’8R;é’Hfm'B‘E"r Yoer§rcue
de | a diphter %f'de'?jl’f'dt a"da'bauém BtY'd de 1a poste, du typhus, ou du BCG
Haerophi | u§0 I rzne nls Sn?c%résaod ar rrucrzhali Wngtélngb alh?ulnI A oPeQ urrgg%wghqt’ wwd aus
Pgsgmfgg??o% éauM av! &1 g},o‘ 'ﬁpﬂiggg ia un %ﬁ% Uit Saet atgiree
ddriv4 de |’ age(r’lt stlo og| qge g 03 teri e du t Wanos, du chol era, de

| a peste, HavehiiibhionsOU du BCG, Haer noph| | us influenza, Neisseria
catarrhalis, Klebsiella pneunoni ae, un pneunobcoque, ou un Strepto- 56
coque. 9. QongehpKee Sfactifsd ol B g RbBFIBHILE HRSUNEERHE NELCIRA Ll ANEneOmaéTBletbnbuse
| eque] h& pr chgEbleedetkd frétrdoataidrd pémjuy 2as mquousbaspilislidel 6lne Ate Qertébid, Hend tBdid)
secrebdire sdadtivi-immundogtiee & Iiepmgdrecd fa dapdciddu pdBiBur 2 se fixer de manidre spécifique &
FTTLELT 1111 i mudueudel dpithélidd sdnt tolite$ dédx essentieNémenBSconseniEbs, Ja BaIBcuYontdke E@nt une
Conplgxe sel anpidcule capable dé sefieod lamuquevss érithdiale bt dhaisierpdrmtia imolépule entidre.cune partid, a
t oxi N€ sensi Wh@nalague, andpmplegye. u' ddrivd ouane hambinaisar dat qox deyaiers.cune @dt@sippBictériant .
Conpl ex& sel &% d'eperhépagalutioing vigle, d'unediating. pudingl sops-yiih de fixgtiondactexine qurdedecting
la fimbriae K9OPl 'yawpfa"ﬂg pa les complexss;immynpgéneprfAUE dags dasnusls fmmunogéne est i
revendi cat i or? 'a molfcHiPortase & 'stat nglyibsi ne bact ~ri enne est CFAI CFAI I, K88 ou
F41. 13. | a Leven at oq ect
Ooncanaabalc?g%:t '%I‘ Tﬁ el °§f ?g“c s el [%8'\/\&'15’5’ 3§ ?‘I@ gﬁg u\f

. Le p u a mo tl un ar |e ou p leurs un an Omﬁ O%LIO ou une
partir de Bm ﬂgi 0 @ 'de ’ou é‘ utI
U ex europeus. exe se on reven Icat1 o ans quuel Ia Iectlne
est obtenug FoRpiekd §eIdAQa revaRtiicaith: 2, |da|%glgﬁk9ﬁmmhl%g§r%vé§t constti 1adfoldcld TRikb,
l'a graine de gfuné bahie, i@n brbidglie la@n hbrﬁ&ogﬁ& @R 68 ol AGRe ddRTbinGiSon deted BétRiéts, d'une
comuneg t 5 homloRe EMRIsk paiti €518, HAHS LIFNTSU ISdhibheuvage, | e haricot blanc, la
glycine, la liane & r6glisse, |le faux ebenier, |e haricot de Lima, Ia
Li nuliyne, 4&.e dombless selod lageNendicadisppgne dadseaqhan'irmhogahm@t ud alileigdriege des Osages,
| e sophora du Japon, les petits pois, |la porme de terre, |e haricot rouge,
| es al guess.nméiomplexe setangie sevendicationi 4 dansviaguel thlerGime rest dérve g aripotdes graminesh e,
| ' escar got d@dllepidanmeyvaises terbonldy pollen deo prbreglaluolienalas plaries, dwpailtde, chiteduyeil de
de b16 ou | e . slugol denperc opRutTES i pihéiaux.couoln ppussiprevednagdeetd bale tle bid-ayde
| oquel | " hendef§li8ft i ni ne virale est une herraggl utinine deriv~e du virus de
| a grlppe de Ia rou eo e de la rubdole de Iaé%rlole ou e Ia ervre

vendicati h%.éf ?rélel a9, 85t 408 ?’ﬁ
] aune. e o vig,jaune, de
| equel I o &g@? téﬂ 3:,2 'lfﬁ%?.ﬁe gdu ty ’Txﬁ ou dtl:% B% E u uiﬂienza lI:’eiasenga_

anal ogue, Rhd6s fbiaks ,P oliFiSeo
Wﬁ%g@-ﬁ—ﬂﬁg? E&eﬁgmo wgar o's?

| ut ~osti mul |

un anal ogue, "gglg;a, THaCRTs 'g(g

LTB. 174 Pr oq,ﬁdésp&sawe' Bpte gghmsggcyae ',E_‘S‘E'I"on | “une q'U'Q' ONQ

des revendications 1 & equel 30 '|5F“0T6'd'e consistant a: (a) faire
rdagir |' lmnmmglmewu%reb@dmiosawhez NG g EindundydAe odd L Polysacchbridide surface
conpl exe; ( b)dénvedi F'agent iblogique de Rasdihtélis, dIEstEno kin ehofded, e Iy @bsts, @n typhus/ia duBOGE)
groups f onct iHeemuphilus dnfladrize Nbissdrie catarrhalisy Blebdietia paEomoiiaelTurg preumedoqud, bl Strepto-
reagir b¢ | mmgomgene et |a nol ecul e porteuse pour gen~rer ledit conpl exe; ou

8. Complexe selon la revendication 1 ou 2, dans lequel Iimmunogéne est un produit sécrétoire dérivé de
I'agent étiologique de la diphtérie, du tétanos, du choléra, de la peste, du typhus ou du BCG,
Haemophilus influenza, Neisseria catarrhalis, Klebsiella pneumoniae, un pneumocogue, ou un Strepto-

55 v > = . — —

9. Complexe selon 'une quelconque des revendications 6 & 8 dans lequel la protéine de surface, le
: polysaccharide de surface ou le produit sécrétoire sont dérivés de Streptococcus mutans.
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35 (c) nodifier chimquenent |a nolecule porteuse afin de gen6rer au
noi ns un_group. fonctionnel .capable de forner une liaison chimque, et &
faire rdagir |'imunogbne avec | a nogpgla22pes Beuse afin de g~n~rer ledit
conpl exe; (d) nodifier chimquenent |'immunogbne et |a noldcul e porteuse
afin de g~n~rer des groupes fonctionnels capables de forner une |iaison

chi mi que, et10aCéraplaxe sel@rlgireverdicatiom]ndaye iequeh lparoldcule Agiteuse est la trxing sepsiblo Bds ehalgwe
afin de fornerdh@(ﬁOPCheeﬁIﬁP'ew@ﬂw(l@)EEﬁire rnagir |'imunogbne avec au noi ns
un agent r~ticulant, et a faire rdagi "i'mmunogbne avec | a nol ~cu )
porteuse af it 9@“‘?‘%@ §eien Ip geyprdicatiop ]| %ﬂé'sq‘(ef ad\"ééI"P Ba‘i‘éé'a'ﬁ‘PPStl'%lf"?HS‘P%E?ﬂ%'987PdE

porteuse &vec %l noins un agent reticulant et a faire reagir |'immunogene

| | 6 | t f
Caagir |1 mianGy %5 SRR B o ""Eﬂ%elgag%éts'eﬁg%ﬁﬂwﬁé*’édc?“ 8%"4?@ ! e
agent r6t | Cﬁéa sSiol ¥ TeSeridicaidh ' ang&ﬁneags? %a_bohclmRl ! hC1oP %Scfe
afin de fgr pigs"éie% gt mf Eggr RS el M‘gﬁ@@ e

des 6tapes op~ cddent e
conpl exe sel on conque des revendlcatlons 1 & 3, quue

pProc6d6 consiaSEaliend selbld réVehdidafich 118Hnsl bt etectibd\ost B6t6HTR iaMHARK d& I?Hmﬁd? Padpérge) e
premere quueﬁG@ISbln@[&I Hathea 08l Grain® 66 riéhe Iéﬁﬂinﬂéilb&@@ﬁds@ﬁhnﬁé%w’ertésalasmueﬁﬂmne,
d' aci des @mi nep @R chicheMELHMGINE Sauvaljdtio TakRNBlarR Ll WHEEE ldliafdb rdptisse,00 eox bissnier, the
SON expr essi onhgestrdel Ams ~g Weiulits, (6 BRis,de yubadEspagned® haticatiung, Uloange0 dés0Vsges, &t
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18. Procédé pour la production d'un complexe selon I'une quelconque des revendications 1 & 3, lequel
50 procédé consistant a:
fournir une molécule d'ADN recombinant comprenant une premiéré séquence d'ADN qui codse lors
de son expression pour la séquence d'acides aminés de I'immunogéne, une second séquence d'ADN
qui code lors de son expression pour la séquence d'acides aminés de la molécule porteuse, et un
vecteur d'ADN; 3 transformer un h8te avec ladite molécule d'ADN recombinant de sorte que ledit hdte
55 solt capable d'exprimer un produit protéique hybride qui comprend ledit complexe; & metire en culture
ledit hdte afin d'obtenir ladite expression; et & recusillir ledit produit protdique hybride.
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30. Molécule d'ADN recombinant selon la revendication 28 comprenant en outre un vecteur d'ADN.
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31. Molécule d"'ADN recombinant selon-la revendication 30, dans laquelle e vecteur d'ADN est choisi parmi
un ADN plasmidiqus, viral, de bactériophage ou de cosmide.
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nasal . 38. Medi canment selon | une quel conque des revendi cations 34 A 37,

qul conprend en outre une mol ~cule di Mttique destin~e & nodul er de manibre
stlective I"intensitd etlou | e type gegrgpgssgr! mune vis-A- 90 vie de

| i mmunogbne present dans | e nmedi canept. 39. Medi canent selon |a

revendi cati on 38, dans |loquel |a noldcule dledteique est choisie parm |es

aci des ami n-8g., Mblésilewd'ADNTien@shinahtesslomizrewadication 29 dansdequélie da sshiagoms AR agii ¢paune

36 40. Medi cawendéqeeteorodeat poavenitigie | aurhagiBneniysionné cle séationcet d'asitlos gming e la

| squel | a nol ewolfalechottevge.i que est cholsle parmi la vitanino A la VI tam ns

Bl, la vitamns B2, la vitamns Br, la vitamns Bl12, |la V|tamne

vitam ns ©, 38aMoquier M recombinapt;sglop d?s'é"”?'@“'?’h%% 8%'@ laquelie 3364 N ag't comme
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34. Médicament qui comprend un immuriogéne vaccmal lié 3 une molécule porteuse capable de se lier

10 spécifiquement A la muqueuse épithéliale d'un hdte vertébré, dans lequel I'activité immunologique de
I'immunogéne et la capacité du porteur & se fixer de manidre spécifique 3 la muqueuse épithéliale sont

toutes deux essentiellement conservées, la molécule porteuse étant une molécule capable de se fixer &

la muqueuse épithéliale et choisle parmi la molécule entiére, une partie, un analogue, un homologue,

un dérivé ou une combinaison de ces derniers, d'une adhésine bactérienne, d'une hémagglutinine

16 virale, d'une toxine, ou d'une sous-unité de fixation d'une toxine ou d'une lectine, en association avec
un véhicule ou un diluant pharmaceutiquement acceptable, médicament ne comprenant pas les

C

complexes immunog&ne-porteur dans lesquels I'mmunogéne est lié & la molécule porteuse & I'état
: naturel.
20 36. Médicament selon la revendication 34, approprié & I'administration orale.
36. Médicament selon la revendication 34, approprié 3 I'administration nasale.
37. Médicament selon i'une quelconque des revendications 34 2 36, dans lequel ledit médicament est sous
25 forme de capsule, de comprimé, de médicament 2 libération lente, d'élixir, de gel, de péte, ou de spray
nasal.
) 38. Médic_ament selon T'une quelconque des revendications 34 & 37, qui comprend en outre une molécule
diététique destinée & moduler de manidre sélective l'intensité et/ou le type de réponse immune vis-a-
s0 vis de I'immunog@ne présent dans le médicament.
_ 39. Médicament selon la revendication 38, dans lequel la molécule diététique est choisie parmi les acides
W aminés, les vitamines, les monosaccharides et les oligosaccharides.
35 40. Médicament selon la revendication 38 ou la revendication 39, dans lequel la molécule diététique est
choisie parmi la vitamine A, la vitamine B, la vitamine Bz, la vitamine Bs, la vitamine Bi2, la vitamine
C, la vitamine D, la vitamine E, le fructose, le lactose, le mannose, le mélibiose, le sorbitol ou le xylose.
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