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' {54) Title: METHOD OF TREATMENT USING LIGAND-IMMUNOGEN CONJUGATES

@0 (57 Abstract: A method and pharmacentical composition is provided for enhancing the endogenous immuné response-mediated
elimination of a population of pathogenic cells in 2 host animal wherein the pathogenic cells preferentially express, uniquely express,
or overexpress a binding site for a particular ligand. The invention comprises administering the ligand conjugated to an immunogen
~~. to a hostanimal harboring the population of pathogenic celis. Antibodies, preexisting or administered to the host animal to establish a
P passive immunity, directed against the immunogen bind to the ligand-immunogen conjugate resulting in elimination of the pathogenic
cell by the host’s immune response. At least one additional therapeutic factor is administered selected from the group consisting of
a cell killing agent, a tumor penetration enhancer, a chemotherapeutic agent, antimicrobial agent, a cytotoxic immune cells, and a
compound capable of stimulating an endogenous immune response wherein the compound does not bind to the ligand-immunogen
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Abbrevi ati ons"appearing at the begin- ning of each regular issue of the PCT
Gazette. Sri (5H4). ;['i tle: METHOD OF TREATMENT USI NG LI GAND- | MMUNOGEN
CONJUGATES 00 3 A nethed and phar maceuti cal conposition is

provi ded for enhancing 1By SRINRASE;

el imnation of a popul a??%n ogﬁ ogsedﬁl C ce s i'n a gﬁt?éag{:]oﬁ ofgﬁiv\hje?ore' in

t he pat hogeni eiseinlthesting éﬁ@sestaﬁcab}iayamne@bg ftheumistimet yf patirgesis cell or
overexpress a_bi ndin e f | cul | i gand. The invention conprises
admi ni st eri ng PR ‘gdfﬂﬂga ‘ﬂﬁﬂﬂ%@’gé‘e W%%%W&ﬂdﬁ’%mc‘g@%’ MPSES 38 mal

har bori ng theaﬂ@ﬁhﬁt@&d%&éea@@iﬁlﬁﬂ@ﬂdf&a ?hﬂ&mﬁﬁaﬁéﬁ%ﬂ?&uﬂﬁ&%ﬁ&hng or

adm nistered to the host animal to estab passive i nmuni directed

agai nst the i ﬁ%‘ﬂﬂé@f@ﬁoﬁ}eﬁﬂl@@eﬂmfpgéh@mamwg@memjhcghmanw@sul ting in
elimnation o by the host's imune response. At | east
one addi ti onaFest)‘ﬂEr aptetﬁ%)‘ﬁgdm%m[ %gﬁgl s admi ni stered sel ected fromthe group

consisting of Ca cell-killing agent, a tumor penetration enhancer, a
chenot her apeuti ¢ agent, ‘ntl m CI‘ObI aI agent, a cytotoxic immune cel I s, and
a conpound capABieEelne apd Summg LY O g ¥Bgenous i Mmune response wher ei n t he

cormpound does not bi nd m&s}ﬁmhhaﬁaﬂnwwa%%w&&%%%é&e%@mer 2004

and ellmmanon of tumor cells, other pathogenic cells, and invading foreign
pathogens. While the immune system normally provides a strong line of defense,
there are still many instances where cancer cells, other pathogenic cells, or infectious
agents evade a host immune response and proliferate or persist with concomitant host
_pathogenicity. Chemotherapentic agents and radiation therapies have been developed
to eliminate replicating neoplasms. However, most, if not all, of the currently
available ohemotherapeutic agents and radiation therapy regimeéns have adverse side _
_ ef_fec':ts because they work not only to destroy cancer cell_s,l but they also affect riormal
N host'cells; such as cells of the ﬁematopoieﬁc system. Furthermore, chemotherapeutic
* agents have limited efficacy in instances where host drug fosistanoe is-developed.
| 7 | 7 Fore:gn pathogens can also profiferate in a host by evading a |
' competent immune response or where the host immune system has been compromised
: lby drug therapies or by other bealth problems. Although many therapeuuo
compoundshave been developed, many pathogens aré or have become resistant to
 such therapeutics. *[hehcapac':i_ty of cancer cells and infectious organisms fo develop
resistance to therapeutic agents, and the adverse side eﬁ‘octs of the currently available
" anficancer dmgé highlight the need for the development of new therapies specific for
patho gemc cell populauons with reduced host toxicity.
Researchers have developed therapeutic protocols for destroying
| :cancer cells by targetmg cytotoxic compounds 3peciﬁcally to such cells. These



METHOD- OF TREATMENT USI NG LI GAND- | MMUNOGEN CONJUGATES Fi el d of the

I nvention ,. This invention relates to a nmethod and pharnaceuti cal
conposition for wuse in treating disease states charact gpifzedmbyr 241R
exi stence of pathogenic cell populations. Mre particularly, cell-targeted

| i gand- i mmunogen conpl exes are adm nistered to a diseased host,
preferably in conbination wth an i mune system stinulant or other

t herapeutic factor, to enhance and/ or rﬁ%rect host i mune responses to
t he pat hogenic cells. Background and Sumféry of the Invention Them

mammal i an inmm 2 V] ns for the recogpition .and

el i mination of 8%?5@%3%}8&0%%@@%%?@0%%% Lilﬂtcbéjlldr é,r ﬂ T3 FIHE R £ or ei gn
pat hogens. Widverexfresded by osceycliem aitempt i nEnpvkel@sivarydtisigxihitge of
defense,  there are still many instances where c.ancerV cells, other

pat hogeni ¢ celosmalselly. ffsing {hix ppprozeherrtaindyummotexims beve hesp Aevelopsponse and

proliferate oOreoR@siflaSr aiitoRics @& t()%ﬁéchf{bqgé ot %‘@%ﬁ%eﬁiictc
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- Chenot herapeutic agents and radiation t e_rape'Pes een ,e\’/féqeoped to
el i mi nate replatbedigsdemadivkediegoxipowsh s ricindseydonfonangxotiixin, Diftheriae

currently avajl. r ut ke agents .and radjation era regi nens
have adverse glb’é%biﬂgf'%g‘%{%g‘%g%g%g% f[r %Sf/%%f’]ﬁmﬁi“ %ﬁﬁek/ rﬁ%‘&?’?ﬁﬁ%&ﬁcer
cell's, but thepedfisecapidresiogiratnly thdrasibodyaldises, B Thrnasiok Ebddy, T, pp.he
henmat opoi eti c m rthernpre, chenotherapeutic agents have limted
efficacy in i 3§¥“§h€e‘s"8§#@‘l"£y’%ﬁgfe C&m%%@w&éﬁ@%&%@eﬁw@;@; gn
pat hogens can parsgibi Eéﬂ@WW@WGﬁﬂ%&M&\&%Wﬁ% onpet ent | mune
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. response or where the host i mrune system has bee nprom sed by drug
t her api es or by ot her hénethér approbthoios seloativély taggeting pypulitema pfesncar cellonpounds
have been dev t hogens are ar _have becone resistant to such
t her apeut i cs. %H'ﬁogag%gam% #%faq%:ogtﬁ%gorengg? !gor%}muﬁ?éeé??r’gﬁgg i sms to
devel op resi phthogmid @l tierehyenbidingaiemnisd foraltitiftRtion vLEshipoahdianaihgct s of
the currentl yfﬂgvai Ig.bll:??i ' agt [ glancer_ dr Eg; hi ghli ght the need for _the
devel oprent of ﬂ@\ﬁ'z“ ThEyiepsndent dpst (oxicity. W%ﬁ@%?%@@@%&?%@ﬁs Wi th
reduced host baisgiibolicsRes BRI bendieMs e PSS ANEM#S tht?é ocol's for

destroying cancer. cells by targeting Cytotoxic conpounds specifically to
such cel | s. Thaercelbenridee tordisnlayXbe donstant region of the antibodies on the cell surface

and thereby induce tumor cell killing by various immune-system mediated processes.
(De Vita, V.T., Biologic Therapy of Cancer, 2d ed. Philadelphia, Lippincott, 1995;
Soulillow, J.P., U.S. Patent 5,672,486). However, this approach has been complicated

by the diffioulties in defining tumor-specific antigens. Another approach to relying
‘ o_ﬁ host immune-competency ié the targeting of an anti-T cell rééeptor antibody or
anti-Fe receptor antibody to tumor cell surfaces to promote direct binding of .imm_une
cells to tumors (Kranz, D.M,, U.S. Patent 5,547,668). A vaccine-based approach has
: als_o _been described which relies on a vaccine comprising antigens fused to cytokiﬁes,
with the ¢ytokine modifying the immunogenicity of the vaccine antigen, and, thus,
~ stimulating the immune Tesponse to the pathogenic agent (Pillai, S.,- PCT _Publicétion
Number WO 91/11146, publishiod Feb. 7, 1991). That method relies on indirect
'modﬁlaﬁon of the immiune response reported. Aﬁother_approach for killing unwanted
cell péplilations uﬁjlizes IL-Z or Fab fragments 6f_ anti—thymocyte globulin linked to |
-antigens to eliminate unwanied T cells; howevc;,_f)ased on rcpdrte'd eﬁcpc;imenfal data,
the method appeats to eliminate only 50% of the targeted cell population, and resuits
in nonspecific cell killing in vivo (i.e., 50% of peripheral blood lymphocytes that are
not T cells are also killed (Pouletty, P., PCT publication number ‘Wo 97137690,




2 protocols utilize toxins conjugated to ligands that bind to receptors
unique to or overexpressed by cancer cells in an attenpt to mnimze
delivery of the toxin to normal cells. Using this approach certain

i mmunot oxi ns have been devel oped consisting of anti bag Bscehibeobed to
specific receptors on pathogenic cells, the antibodies being |inked to
toxins such as ricin, Pseudononas exotoxin, Diptheria toxin, and tunor
necrosis factor. These inmmunotoxins taj.get tunor cells bearing the

specific receptors recogni zed by the antibody (O snes, S., |Inmnol. Today,
10, pp. 29&1&&&1 04288, 18/5199Y)). Ehbs, theananinsRasenifitaf Bed Bitherkfigd- 1760,
1993; Better, PCT Pubiication Number WO 91107418, published May 30,

1991) . An oﬁw@ﬁedésﬁeawt phflisease slater eharsetaried bY fhrxirtar af pashngenie celhncer

cells %&; ES BSifod:. @ host is to enhance host immune response
agai nst th ‘pat hogeni ¢ cells, thereby avoiding the need for admnistration
of conpounds t hat nayhepm&nuanhmhmﬁsﬁhdm@hmden@hmbsﬁdkﬁmﬁt@ﬂyﬂmgnﬁcreported

strategy fo not her S. d ant i bodi or .exa genetically
ong neot o HIPIRBR i e ik basil o b P SRR BB o i pl 2y
the const apkp dnﬁgtcpdmc@tzem @pb WAitdnb OBeRiveR, theang&hlcigWriigcRu@nd t her eby

y various imune-system nedi ated processes. (De

i nduce tunor cell in
Vita, V.T. patmg@nmg| IW@& spsnbancethp endogedys sgmuphicspaise-pieidiated i ppi ncot t

1995;  Soul 6 [ hl? proach has
been conpl |ﬂé'é]119t§m thh‘lf:)%%mga ?%P' °f§%@9%e§é qc%ﬁ%eﬁn%’ﬁmkg\aﬁ%gs %rpem %Dantl gens.
Anot her ambc&odfdymwﬁbwﬂgrmlefmbiwﬂicrapaﬁﬁerﬁge@t@nmém&ﬂmdlcsmpﬂestarget| ng of
an anti-T cell receptor_antibody or anti-Fc receptor antlbody to tunor

cel | surf sdeunisga W@%ﬂﬂ@wmwwggﬁ?whﬁm@ehg@%cm lwfors (Kranz,
D.M, US. sp%ﬁ@ﬂfndﬁlg%zi Re8ktiodoMARideBR: baRes ABRERAGY @1?% Rkss9 been

descrlbed which reli'es on a vaccine conprising antigens used to cyt oki nes,
with the qyefamnhdlmrtﬁsymgr oveecxpiased adigand bmdmylgmm@theandabschgwd anti gen,

and, thus, sti I.a t he | 0 eni ¢ agent
(Pillai, SCYBEB “““g% %ﬁa%jrﬁs{"“@%@%ﬁﬁ %}315‘1 @8 Feb. 7,1991).
That et hgfefebiye Sapabld dTleingGtcoghelibybnddBedus bh@-mmﬁmfw@@gm reported.
Anot her . approach for killing unwanted cell populatlons utilizes IL-2 or

Fab fr agrmeteiBodies igthe besh gl 'Eheg‘%‘b‘&l |Sﬁ5t?41ﬁq€@éﬂtﬁdoem&ﬁ 0@@(@“’( o elimnate

unwant ed T,,68 Aave ec?l?f&gb ﬂ%‘%g LHiPafd 1}3hdeo o L NE et hod
appears t ellﬁgﬁate o 50% of the targe1 C ?#‘gﬁpu ation, and results
: receplor, a transporter or other surface-presented protein uniquely expressed,

overexpressed, or preferentially expressed by the pathogenic cell. A surface--

. presented protein uniquely expr_éssed, overexpressed, or preferentially expressed by
the pathogenic cell is a receptor not present or present at lower amounts on non-
pathogenic cells providing a means for selective elimination of the pathogenic cells.
At least one additional therapeutic factor, for example, an. immune system stimulant, a
cell killing agent, a hnﬁor penetration enhancer, a chemotherapeutic agent, a cytotoxic
immune cell, or an antimicrobial agent may be co-administered to the host animal to
enhance therapeutic efficiency.




in nonspecific cell killing in vivo (i.e., 50% of peripheral bl ood

| ynphocytes that are not T cells are algo. killed (Poul
publi cation nunber WO 97137690, 3 0 Decenber 2004 3 pugp}dsleﬁgg'b&é)é%%r.

16, 1997)). Thus, there remains a significant need for therapies directed

to treatnent of mm?/,sirﬁfaeﬁrsﬁI&@;?]&Fto?rﬂléqm&iﬁohb%&éii§ HG8eP s Npgeni

cell populations in all affected host. The present invention is directed
to a net hoHgeid-BNHNYLEEN ¢nyjyeith ogopiising eetdmplep wif at ligasl aml an frostunbgen

I ncreasi ng L mrecognitjion of .and response to such cell

popul at i gnﬁ%ﬁ‘é@w@?ﬁ% %(lf &t 5?1‘* tﬁ’tﬁﬁ} er‘%Wé’“ﬁQngiP;Zﬁ’éﬂ?fBg@?g s
I ncrease aduzaRain O EMioL® dlir&lﬁ[llyl% T 89 RRfre hest! Thdat | on
of the popul ati on of pathaogenic cells. heymat hod avoi ds or mnimzes the

use of cyt BUBRPWdoFanabls of citsmilating 19y aplogeneusaganmne rEhponset WheteimoMr i ses

adm ni stragd f i dl D ' e rein the |ligand i

capabl e of Edrg%%glldfﬁ%g : glgﬁg?lﬁlgt to gg%gﬁ@ﬂg{]%hocp ME)%F eobne{r%llecm%rg‘&?cgurﬁ‘?%\fi VO

t hat uni queledicempntefsesse inpreahethodtofabihaneingr #5 s8dogefbud HANRKP MEGRSe-a

| i gand bi ndi B%Fgm et ,dﬂmd the |i gand conj ygat ed i nmunogen i s capabl e of
eliciting BAtY eﬁﬁ)ﬁ& wpingtion, pt 2 popelagipaod patiogenic st e th howangnal

[ ecogni e o GRel AGRNBYSI o WRETA the LRLRBS*AOENE sk BOHUBRH] $hvé Mol N
host ani maL The 1 mune 'system nedi ated el imnation of the" pathogenic cells
i s di rect eaFcpspililpbindingiitegfoothetligandmunogen conjugated ligand to a
.receptor, a transporter, or other surface :presented protein uniquely
expressed, overexpressed, or preferentially expressed by the pathogenic

cel |. A surfacem onetheaslithest, eQredeht MBI hy BERIIE AREHepVBIdRtiRLRIREd. OF
pr ef erentlallg expressed _bg t he pathogenic cCell is a receptor not present

or presentligands sangble al HHnRB repepifichbigdimigcinc efvostop el irfage protemss f or
sel ective .elin | ! enic cells. At | east, one_additional

t her apeut i%ﬁ#@fﬁ%ﬂp 9%8€J’ek%?r\%r?§tﬁﬁpn PRIGEFE: « &y QVEIFRISSHR SRt they arggtﬂrj]

ki I'l'i ng agetiiogenict eeibpopaiagsn, adaid ligandaBEaE, cohj et fhaRRWEEE A08Mk, a
cytotoxic i_ggune cell, or an antimcrobial agent may be co-adm nistered to
the host aFMfAELIRRANGAH AR REI4ITRdEpaICaleRily existcy: can I3pelivited in dhe Dana

Accor di ngl imhiD afd pfiShalRS 8RGdmMistdbEn! JFE 1edsP Bne ttlt'fg'ﬁl?euiti% REQY hileds dge of a
endogenous immune response activator or a cytotoxic compound. In one preferred
embodiment the method may involve administering a ligand-immunogen
conjugate composition to the host animal wherein the ligand is folic acid or another
folate receptor binding ligand. The ﬁgaud 1s conjugated, for example, by covalent
binding, to an immunogen capable of eliciting an antibody response in the host animal
or, more preferably, an immunogen capable of bindiné to preexisting endogenous
- antibodies (consequent to an ininate or acqaired immunity) or co-administered
antibodies (i-e., via passive immunization) in the host animal. At least one additional
therapeutic factor, not capable of specific binding to the ligand-immunogen complex,
but capable of stimulating or enhaneing an endogenous fmmune .response, a cell
killing agent, a tuxﬁor penetration enhancer, such as an inflammatory or
proinflammatory agent, a chemotherapeutic agent, a cytotoxic immune cell, or an
‘ antimicrobial agent can be administered to the host animal in conjunction with
- administration of the ligand-immunogen conjugates. |




| i gand-i nmunogen conjugate conprising a conplex of a |ligand and an

I mmunogen wherein said i munogen is recognized by an endogenous or an
exogenous antibody in a host animal or 9s recogni zed di?@gpp?mb?rﬁﬂminnune
cell in the host, and a conpound capabl e of stinulating an endogenous

| mmune response n_ the und d es not bind t he | jgand-i nogen
conjugate, int hIg]‘l%?{f} t"ﬂllﬂé aélP erleo?mﬁi’g grqlwgedréfq%wd?
enhanci ng anhaRiageinoesddgentie mﬁﬁmenﬁe@poﬁ&dh@dlﬁéd S@%@n‘ﬁﬁ:' Ellﬁidaﬁbﬂa&f gn of a

popul ati on of pathogenic cells in the host animal harboring said

popul at i on PRAWREPHO W@Wﬁéﬁ%S@$abﬁﬂd“%ﬁWﬁh%ﬁnnngﬂmdjwmwkm@naﬂkmau@sds|bIe

bi ndi ng si resen

'ncl ude ¢ OBy aueh BFbrlseR binditl AREFIIMLE™ The otk EoimeliFt 1 ¥4

speci fic bif ddmgustaiwg’ tocthe hostel dong:msﬁmeonrp@asi@ﬂgmnwﬂb@aw Bdddesdad,
preferenti sed, qQr ov xpresgag on the targeted pathogenic cel
populatlon’ngéWBgIFGQWHgﬂﬁ%?%ﬁ’ & Pﬂd%ﬁl iepdireaterhengaiss theqaimpnogemtendn an
Innate or admARAIASEh ézﬂﬁﬂﬁﬂ.‘stta)f 1851 6ANNABNOFN Th P &fiD f?&oﬁ'salﬁ'f‘a &r blnk e
host animal, and optionally co-admnistration a8 atone therapeuti c
factor t haseleqeérﬁomnﬂh@ggmpscqnmtmg ofespmﬁskﬂhng Iagalﬁtpra oimor yiiciativn C
conpound. n.one ferﬁﬁﬁgﬁenbodlnent t he I nvol ve adn1n|ster|ng

t
a |igand-i r’rm?ﬁSare UG RETTG A A q’?ﬁ’é aﬁﬁg{ syieteic ippapes selk he
ligand is hed hetiatld OF adtaddiBhoud Phithfic FRRGRIhartoRdnBOL98 Lk iR, | | gand
is conjugated, for exanple, by covalent binding, to an I mmunogen~capable
of eliciti ﬁ@manomqonw response in the host aninmal or, nore preferably,
an i mmunogen capabl e of binding to preexisting endogenous ant i bodi es
(consequent to an innate or acquired immunity) or co-adni nistered
anti bodi es (i .eln oné prefesel stabodifient, Zikdrk iy b pidvildd QS inefHddBH enhAicihSast
one additional . therapeutic factor, not capable of specific binding to the
| i gand- i mith§B&recastp rampune BespoBsgmsiatess specifieyliminaton of en pepidatian aﬁ
endogenou pepetr
enhagcer S%duc?g &gﬁ%ﬁ OSt%n%lrl hak%ddngﬂl da? ﬁ? 1 %o‘%gg% efi (liqupua i
chenot her apefﬂrmﬁzaﬁge&xdpresscsg yhigjuobyi expiressty) e:raﬂzlefexpﬁa"sse%rh feéliy hdTll Ge&ptar! agent
can be ad n| st red to the host ani mal 3@{1 conjunction with admnistration

of the lig SYn SuBPissg Hieettep f isiring: toostd hast £c eermpeiian wi t h
anot her er@?ﬂﬂiﬂﬁﬁfg a cb{?eﬁéxﬁlm&ecoﬂj@é{edgﬂaﬁn%{lﬂ@&n%herem— the immunogen

is known to be recognized by an endogenous or exogenous antibody in the host or is

known to be recognized directly by an immune cell in the host, and a ligand
comprising folic acid or a folic acid analogue having a glutamyl group wherein the
covalent linkage to the immunogen is only through the y-carboxy group of the
glutamyl group. In another embodiment at least one additional composition may be
administered to the host comprising a therapeutic factor, said factor being selected
from the group consisting of a cell killing agent, a tumor penetration enhancer, a
chemotherapeutic agent, an antimicrobial agent, a cytotoxxc immune cell, and a
compound capable of stimulating an endogenous immune response wherein the

compound dqes not bind to the ligand-immunogen conjugate.

In yet another embodiment, there may be provided a method of enhancing an
‘endogenous immune response-mediated specific elimination of a population of
pathogenic cells in a host animal harboring said population wherein said population

preferentially expresses, uniquely expresses, or overexpresses a folic acid receptor.




enhanci ng an endogenous i nmune response-nedi ated specific elimnation of a

popul ati on of pathogenic cells in a host .ani mal harbori ng id I‘R%:)[gi ation

wherein said popul ation expresses a bi ngi ng site for a n”@ A %%t hod

may conprise the steps of admnistering to the host a conposition

conpri si Ng @h&e ABhEX Wo By n n,_.admnistering to the

host anti bodi es di reg?ggdégllg P%\éstﬂ?{%tgﬁl %@rg@%ﬁ?ﬁ%%g ggﬁﬁ?‘ﬁftsfle%m?é)s ¥sai d

host at | eastmurengddoyalondy linkel epgudate of ag timinunsaenl whaedio thdRhmanogen
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I rmune response- edi at e ecific elimnation of a popul ati on of
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popul at i on ghaelfedip. alnl dhoieP RDSGEnert At THAS InPARAGARE SomBbsifUie HEPHESS S
e step of a

a folic acid receptor. The nethod may conprise t m ni' st eri ng
to sai d hostdministshgsbin thieohost comprisisigny theergust eattby daich ketbrdasipgigalegedf an
i nmunogen Vi'ﬂﬁE i e i_mminoge i s,,known to be recogni zed by an endogenous
or exogenous aﬁb?ﬁt%@ip c?‘%%“%qwg %o%tceglr(klﬁglg %%?6‘% WB’_%PP%@&BPZE@H%HGF@@H ly
by an i nmmurhegetherdpautib gb@stan andnRrdvislaBsentC ANBbRkRYihRAuhé &f qj]nﬂr a
folic acid anal ogue having a glutanyl group wherein the coval ent m?'(age
to the i MmfABYEHRIG sapabils of whmudptingref sn cadegsryuy iroupnofresfoase gthetamyhe
group. In @ ' t . t. one additional conposition may be
adni ni st er eg&?gﬁ{%gs%g{s%gg@r%ﬁ%ﬂﬂ%%ﬁd ST ﬁ’?’fl]&lggtgct or, said factor being

selected fromthe group consisting of a cell killing agent, a tunor
penetration enh a chenpt herapeutic agent, an antim crobial agent, a

ncer, . ¢

cytotoxic i m’rungné%f1 one gther smbedimsatfhe saigetsd sabipzenic aell nepwlatiom rendigenous
i mune r espQAs&r MR LEhMatibge j he l.igand-i nogen
conj ugate. In yét ano hgrl&gn’})rgal nentré%ﬁt%%gﬁgﬂqniﬁ?/%g&%é g?/llI Hg‘ﬂﬂ%&r‘}l&{%aggy%f
enhanci ng amus-sfdoge nodegenomucdlsr dspanter epBibdingsht sietiddted edli phmadtican of a
popul ati on_of eDat holgeni cheI | s in a host animal harboring said popul ation

wher ei n sal WY SplPAPYIBHon B EXQECRONS AERYISER SPek as bacteig, quwtoplasms veastear, or

over expr es §@fgi.a The! ligandGhAniREeR Bhjughe Inde e HREEu RO HF the tumor cells or

pathogenic organisms and “labels the cell members of the targeted cell population

with the immunogen, thereby triggering an immune mediated response directed at the

labeled cell population. ‘Antibodies administered to the host in a passive immunization

or antibodies existing in the host system from a preexisting mnate or acquired Immunity
bind to the immmunogen and trigger endogenous immune Tesponses. '
Antibody binding to the cell-bound ligand-immunogen conjugate results

in complement-mediated cytotoxicity, antibody-dependent cell-mediated cytotoxicity,

‘antibody opsonization and phagocjrtosis, antibody-induced receptor clustering

signaling cell death or quiescence or any other humoral or cellular immune response

stimulated by antibody binding to celi-bound ligand-immunogen conjugates. In cases
* where an antigen can be (iirectly recognized by immune cells without prior antibody

opsonization, direct killing of pathogenic cells can occur.




The nethod may conprise the step of admnistering to said host a
conposition conprising a covalently |inked conjugate of an i mmunogen
wherein the i munogen is known to be reécognized by an ed@bgeamber 2004
exogenous anti body in the host or is known to be recognized directly by an

I mune cell in e host, d | jgand, conprising folic acid or a folic
aci d anal ogue h;‘{h‘waa%(’fgr’g&a‘?%m PhogRes arninfecied eppapRlastiq pradeggaodso t he
i rmunogen icellPrhy B FOMEH EdiBinBed 3 Ui Qf thk eﬁ@éﬁ%& E YeabifitPor In

anot her enbodi nent at | east one additional conpositro m ni st ered
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response wherein the conpound does not bind to the’ligand-inmunogen :
conj ugat e. <¢ih pepylation fhat 3¢ polatedriripanded ex niivo, tandgsttheh priedtedéntoca bestl

popul ati on be ! opul ation. ln.anot her .enbpodj ment the
targeted ce ag)'opu g?%%%}?s%@m&a?’ug;ﬁ%hg%csth&ﬂ%#dlgg‘éﬁ?gu (ic)g#"f Jmmype
anot her enbtixditkmninay be ah dntgetwkin ead aPPD) A1 Bor IDEYS SrearfIFN Bkikads 1PN- of

exogenous organi sns_such as bacteria, nycoplasma yeast or fungi. The
| i gand- i mBn8JER: ebHiNyapeGM-8E- 115 anethes grbadiment therenmune stimalant may

pat hogeni c [ v the LI epber f the. targe el |
popul at i onbg%g?ﬁkﬁﬁo%lﬁég%#g%% §8§1%ﬁﬁu§8%?fﬂ’zo@ﬁesi’ RS I?fé%ﬁg’f@d
response dor Hol &6 abmbid@tion sl IFN-62 IFNIRRHITENLO Br ANILEHRdb e ekt er ed
to the host in a_ passive inmmunization or antibodies existing’in the host
syst em f r ofAtBbipaiEadhsieph gt panather effectivgwombinationoficytpkings.nd to t he

I rmunogen and trigger endogenous inmune responses. Antibody binding to the
cell -bound |igand-inmunogen conjugate results in conpl enent - nedi at ed
cytotoxicity, ahtabsdyndlesprdeastt tieeldvention,attReb ¢y p@éAJEd s YharmABEtAPdY
opsoni zati on ang. phagocgt,osi s, antjbody-induced receptor _clustering

si gnal i ng EMOSHIOR: FPIBpTIGRS daransudically gilgctiven amonniiorian liganddmmungeen nmune
response ; - - : nogen
conj ugat es&?%ﬁﬁé@bmﬁﬁﬁbﬁqﬁﬁ?ﬁnggﬂﬁn%gﬁgggﬁ% ng{fﬁﬂggérﬂe]g%gﬂ? 7e Ofgi nmune
cell's wi t hsumalbr far spenifichdiipinatips cofi 2aid i elis Wi me cdeqlirkd iorginahtephhdageni C
cells can occur. 7 30 .Decenper. 2&04 Eld'.m'ﬂa{)i on.of the forei %{' Pat hogens or
i nfect ed Orpsq?éla%lcg- nigte géies, or directly by an immune cell in the'host, and a

compound capable of stimulating an endogenous immune response wherein the

compound does not bind to the ligand-immunogen conjugate, and a pharmaceutically
acceptable carrier therefor. In one embodiment the pharmaceutical composition may
be in a parenteral prolonged release dosage form. In another embodiment the
therapeutic factor may be an immune stimulant comprising a compound selected
from the group consisting of interleukins such as IL-2, IL-12, or JL-15, IFNs such as
IFN-a, IFN-B, or IFN-y, and GM-CSF, or combinations thereof.

In a third aspect of the invention, there is provided a pharmaceutical
composition comprising an amount of a ligand-immunogen conjugate effective to
label a population of pathogenic cells in a host animal for specific elimination by an
endogenous immune response or by co-administered antibodies, wherein the ligand-
immunogen conjugate is fluorescein isothiocyanate or dinitropheny! conjugated to

- folic acid via a gamma carboxyl-linked ethylene diamine bridge (folate-FITC) and a

pharmaceutically acceptable carrier therefor.




cells can be further enhanced by adm nstering a therapeutic factor capable

of stimulating an endogenous i mmune response, a cell killing agent, a
tunmor penetration enhancer, a chenot {arapeutic agent, 3aDe¢bebex2mg mune
cell, or an antimcrobial agent. In one enbodinment, the cytotoxic inmune

cell may.. be _a cytotoxic imune cell population that is isolated,
expanded ex vi® @, fourth aprect W€ mhg irjveotien, theteois prévaded a ame wélfolalerFITAbisher

enbodi ne ' e i,k ant i ed and the i e stinylant may be an
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| L- 12, stergd apttbofigs nation with | FN-a, |FN-(3, or | FN-y, or GMW CSF, or
any effective conbination thereof, or any other effective conbination of
cytokines. In a second aspect of the invention, there is provided a

phar maceut i caln a §8hpepdct pbthedovgtios] thgre sqrayidat i cahpoundidfeld fo@uRnount s of
a |igand-i mmunogen conjugate capabl e of specific.bingjng to a popul ation
of - pat hogenic cells in a host animal for specific el gmnation of said

i ni stered
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cells by an acquired or innate inmune response, co-
anti bodies, or directly by an imune cell in thaid®s
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does not bind to ghe |igang=ipHt canj ugaile, ar maceutically
acceptable carri therefao n @gne enpodi t. ¢} he phar macett i cal
conposition:may § b |: aﬂparent-eral prol onged rel ease dosage form In

~anot her enboHite e therapeutic factor may be an inmune stinul ant
conprising a conﬁéund sel ected--from the group consisting of interleukins
such as | L- 2,1l & ixhR asfct - hd Gnvddi @Srol; LWEN (3yai0r | FN 'Y, and
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| i gand- | nogen conjugate effective.to | abel a popul ation of pathogenic
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preparation for simultancous, separate or sequential use in a method of enhancing an

endogenous immune response-mediated specific elimination of a population of
pathogenic cells in the host animal harbouring said population wherein the members
-of said cell population have an accessible binding site for the ligand.

Detailed Description of the Invention
Methods are provided for the therapeutic treatrment of a host with

~ cancer or a host infected with pathogenic organisms. The methods result in
- enhancement of the immune response-mediated elimination of pathogenic cell
: populations by rendering/labeling the pathogenic cells antigenic resulting in their
recognition and elimination by the host immune system. The method employs a
- ligand-immunogen conjugate capable of high affinity binding to cancer cells or other
- pathogenic agents. The high affinity binding can be inherent to the ligand and- it may
' be modified (enhanced) by the use of a chemically modified ligand or from the
-f particular chemical linkage betiveen the ligand and the immunogen that is present in
. the conjugate. The method may also utilize combination therapy by employing the
~ ligand-immunogen conjugate and an additional therapeutic factor capable of

. stimulating an endogenous immume response, a cell killing agent, a chemotherapeutic




In a fourth aspect of the invention, there is provided a use of folate-FITC
in the manufacture of a nedicanent to | abel a popul ati on of pathogenic
cells in a host animal for specific elimnation by an sudogeiRbdes20TUNe
response or by co- administered antibodies In a fifth aspect of the

I nvention, there is provided a conpound of the formula O In a sixth aspect
of the invention, there is provided products containing a |igand-imunogen
conjugate conprising a conplex. of a |igang.and an i nmunogen wherein said

I mmunogen i s recogni zed by an endogenous or an exogenous antibody in a

host ani mal or agegt, b @aaGHPeaeithtidh tRdnbdr, DYyt xicTMRe 661, lor b abfiBichBSl, and a
conpound capabl e of stinulating an endogenous inmune response wherein the
conpound does ‘I”&S’Pt‘Bieﬁmﬁlﬁ'ﬁ@ﬂewﬁﬂa‘mﬁ%ﬁwgmﬂwﬁyeéﬁ@@?magﬂéc@Qﬂnbi ned
preparation fOﬁﬁﬁhﬁH aneous, separate or sequential use in a nethod of
enhanci ng an ‘endogenous i nmune response-nedi ated specific elimnation of a
popul ati on of pat hogenilheawithsl ofiihd fresehtimverdivnizhtilivad boettiang mai d -
popul ati on wherein the. nenbers of said cel] population have an accessible
bi ndi ng site f3FOERRY %W_T%P%ﬁ'ﬁlg‘ﬁﬁfﬁégmﬂﬁg?fgﬂéadfowopﬁ QESRICMet hods

are provided f&ﬂsH@h&sh%&BﬁWrﬁ&m@tﬁ‘%ﬁﬁﬁﬁoﬂﬁf hspRhicWefid) T%aﬁ%ﬁoﬁ?{s a host

infected wi.th pat ho?eni C organi sns. e nmethods result in enhancenent of

the i mune r esipphesblate populatipns lof nethegeniseeBs thatwahsrewirietced gathobugiasisacti ons by

renderi ng/ | abe) i . aj el.ds antigenic resylting i.n their
recogni tion an% c%%e%ﬁ%dﬁ%ﬁ&%ﬁﬂ St@%sé'sg 'hjgiél%s’ ﬁ?ﬁﬁgﬁ%%@#%gﬁ@g%%%@ﬁm oys a
| i gand- i mmunogeances e¢l] pupalagios epalltemofigdnic) hehfdidgt hivigisneid hitigaieer cells
or other pathogenic agents. The high affinity binding can be inherent to-
the |igand and™PPrspehjt cagdehgpitmergsiion HAs canppt es)l nopulafigw sy agsecheni cal | y
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- B lymphomas, Hodgekin’s disease, melanomas, mesotheliomas, Burkitt’s lymphoma,
nasopharyngeal carcinomas, lenkemias, and myelomas. The cancer cell popirlation
can include, but is not limited to, oral, thyroid, endocrine, skin, gastric, esophageal,
 laryngeal, pancreatic, colon, bladder, bone, ovarian, cervical, uterine, Breast,
testicu,lé:r, prostate, recfal, 1dd1_iéy, liver, and lung cancers. _
The_populaﬁon of pathogenic cells may also.be an exogenois pathogen
~ oracell population harboring an exogenous pathogén,_ e;g., avirus. The present
invention is applicable to such exogenous pathogens as bacteria, fungi, v1ruses,
mycoplasnié, and parasites. Infectious agents fhat may be treated with the present |
invention are any art-rebognized infectious organisms that cause pathogenesis in an
animal, inciudiﬁg such organisms as bacteria that are gram-negative or gram-positive
cOCCi or baciﬂi, DNA and RNA viruses, including, but not limited to, DNA viruses
such as pépi]loma viruses, parvoviruses, adenoviruses, herpesviruses and vaccinia
viruses, and RNA viruses, such as arenav:ruses, coronaviruses, rhinoyiruseé,
respiratory syncytial viruses, influenza viruses, picornaviruses, paramyxovifuses,
' reoviruses, refroviruses, and rhabdoviruses. Of particular interest afc bacteria that are
resistant to antibiotics such as aﬁﬁbiotic—resistant Streptococcus species and |
Siaphlocéccus $pecies, or Baéteﬁa thaiare susceptible to antibiotics, but cause

recurrent infections treated with antibiotics so that resistant organisms eventually




agent, a tumor penetration enhancer, a cytotoxic immne cell, or an
antimcrobial agent to enhance i mrune response-nedi ated ellnlnatlon of the
pat hogenic cell popul ations. The nethod of the present 30M&@einber2(0:t
utilized to enhance an endogenous i mmune response-nedi ated elim nation of
a popul ati on of pathogenic cells in a host animal harboring the popul ation
of pathogenic cells. The invention is applicable to popul ati ons of

pat hogenic cells that cause a variety of pathol ogi es such as cancer and

i nfectious di seases. Thus, the popul ati on of pathogenic cells may be a
cancer cell pofayskpi Snch b\@tammﬁs tan bl tiegdivith the Giadiingnbepédenfusames 6f Be d
na[ignant tunors, pr It can non-t unori geni c. The cancer cell populatlon

may arise spofESHREBYERPrgR cﬁ?g gidon withyloyest é%seﬁgf FRtibigtics han popldawermally t he
germ ine of thg fiadhisteRd 98 pafént BPLRId the AR $of Bbse! dtiBB¥c-RSistant

chemcally-, virally-, or radiation-in uce The 1 nvention can be utilized
to treat such bag strays. a&ppmamenmlselmapphchlylﬁmhmmnglmgmkasmas

di sease, nela S. theI ma Bur| dtt.' s ho naso ryngeal
car ci nonas, 238 ggrea“"lg OUTHEAERR F‘a"PftB’ﬁS can

i ncl ude; but IBxaﬂ@llesbflﬂlﬂﬁﬂlatﬁmyBé ﬁleatedMﬂiednetﬁMﬁéﬁ%senﬂﬂvéhuoﬁaSt ric,
esophageal , laryngeal, pancreatic, colon, bladder, bone, ovarian,

cervical, uteripslade fipgidhst groy gsmioldsoppre Ym%mmludn@efqlexaﬂmlﬁrf@;gl that ver
and |l ung canc Coas an
¥ Radse dﬂéﬁse@g&éﬂ%&{ng@pu ’a?él%lc)#]%%%%brl nﬁm A eka'%e%ﬂlug% pat hogen,

exogenous pat hogen or a ce
e.g., a virus.cyiteopemisesiorotrichesizt ¢canidididompyebiis,pataeotdddisiddinyRysgendus
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‘pathogens as bac ungi,  Vviruses, pl asma, and, parasites.
| nf ecti ous agd&ht i&f"ﬂ%t frat WW@G"%WH‘“&H@@F@WWW@% are any
art -recogni zegndimtife bubalst 1AM, SHctidA bafs8d b B bidadé‘fakesa“' mal,

i ncl udi ng such organi sns as bact’eria t hat are gramn gative .or grafn
positive cocdéissugrowplayoring, anbiia aad PlaMadirm; G’su@sno&onml.wshmggmd;md not |imted
to, DNA virus h llarna. viru rvo avi ruses,

her pesvi ruses%gjrc\ %%'ccsigmgsa%%mﬁsegf HIS gﬁ%la{?s %Seﬁ%?ﬁprﬁs:? navi r uses,

COr onavi ruses recepiotseanidibiislate; howpie,ahOlittrabitd Bibplete Wit 88&hce toHdaH@Nza
viruses, picornayiruses, paranyxoviruses, reoviruses retroviruses, and

r habdovi r uses Sxepitigg bghatfinity fopniections orpwninng Roricxamplg;penicilling and; st ant to
anti biotics s
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but cause  wall precursors can similarly be used as ligands for preparing ligand-immunogen

conjugates for use in accordance with this invention. The ligand-immunogen |
conjugates of the invention may Aalso be directed to a cell population harboring
endogenous pathogens whe'reixi pathogen-specific antlgens are preferentially -

7 expressed on the surface of c‘eils harboring the pathogens, and act as receptors for the |
ligand with the ligand specifically binding to the antigen. ‘

'I‘he method of the present invention can be used for both human
clinical medmme and vetennary applications. Thus, the host animals harboring the
populahon of pathogenic organmms and treated w1th ligand-immunogen conjugates
may be humans or, in the case of veterinary applications, may be a laboratory,
agricultural, domestic, or wild animals. The present invention can be applied to host
animals including, but not limited to, humans, laboratory animals such fodénfs (eg.,
mice, rats, hamstem, etc.), rabbits, monkeys, chimpanzees, domestid animals such as
dogs, cats, and rabbits, agri’cultlkal ammals such as cows, horses, pigs, sheep, goats,
and wild animals in captivity such as- bears pandas lions, tlgers leopards, eiephants
zebras, glraﬁ"es gorillas, dolphms and whales.




recurrent infections treated with antibiotics so that resistant organi sns
eventual |y 30 Decenber 2004 -9 devel op. Such organi sns can be treated with
t he |igand-inrnunogen conjugates of the present invent30mMdcembentigsati on
with | ower doses of antibiotics than would norrmally be administered to a
patient to avoid the devel opnment of these antibiotic-resistant bacterial
strains. The present invention is also applicable to any fungi, mycopl asm
species, parasites, or other infectious orggani sns that cause disease in
animals. Exanples of fungi that may be treated with the nethod of the
present invention incl ube lgandiminhadges conjusse BRratrably adighisteas td thke,
I ncl udi ng, for, exanple, fungj. that, cause di seases such as ri ngworm

hosf, F’g@@gwe% /> e dufiermally; Sbctagsousy Jatrgapspularty,

hi st opl asnosi s;
spor ot ri chosi SinugReRbaR),4p IHEISIchsty P AlBGAGTII s ARTNE S 0e ARGhis
candi di asis. The preser]tgj(i nvention %ay be ut.i)ﬂi zeéggﬁgxtreafbepar a5|t?r|eg

i nfections i neltheihastaniimat binethed ierdicallst useil frodeses,i and sny effetiste dyseandat i ¢

t apewor s, bl o | ukes, .tLssue.roun rns, .aneba, and Pl asnodiu
Tr ypanosona, L%i%g Iﬁé:helr Ppeutic dpsage fopn %@ﬁ@“&ﬁfé’é‘{“@ Trelease c?sf‘%%f% s 531 8 cul ar
interest are tizeseThéubihod Bf 88 prdseitadventidrBaSpboised aNcbniindioh Wit Qrgilpvever
the literature is replete with reference to |igands exhibiting.high

affinity for i%Pe¥liodadusertdiatinn theppy, ematherapy. s hicdegival fheraping such as

cephal osporin _hei }'!%bi'] Wer ) | 1 ipding to
bacterial cel %tﬁé\%a?ﬁ&iu%%glt& s%%ngmga ’ sl?%bflgrﬁﬁ%/d té’eﬁ]é%%gg] ggﬁﬁﬁ:a&a)h%gg PGr
preparing | i gdredtmemrumithgamunomnjuigaiyegeitaradogiveitdnsecaltitenee efbdid dells, s
“invention. Thet?l ﬁ;and:' nogen,. conjugates of the invention nay al so be
directed to a 't& e“b&'btbl (W °1ﬁ'é?ﬁ'8?‘#’?h§°t°§n%@%%‘?ﬁf§dﬁ§?%@€%s wherein -

pat hogen specific: anti g@Q8cc8fdnd & ks &t e RAAGR, slfgqn ] rface of
cell s harboring the pathogens, anﬁ%’?ﬂgégalrtg@gpt orgﬁf or (?qgltﬂmﬁ%ﬂand wth
the |igand spegmiiees gy be selgciag from e widerarictyof ligdids and ivmounapend. [Bhepr esent

invention can I h..hu cl.ini cal medici.ne and veterinary
appl i cati ons. _@%%ﬁ'?ﬁégﬁ%’g eé’rﬁf‘?‘%ﬁ% A ﬁﬂ?@"ﬁb%ﬂf%?}i‘oéﬁmfi?e&m
pat hogenic or gerticahEnimalduerte ptefistential xprdseion af 4 RYAGUBAHE ARhMD adcRssibleny be
humans or, in the case of veterinary_ applications, maybe a | aboratory,
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agricul tural , frdteat proding: onfhegatiagipin cslis Thecepipbledigan ﬁg‘@ﬁ‘ﬂq@iﬁc adth be
applied to hO%haloéﬂif‘i‘éﬁl!iéaédid‘ﬁ&’&h&%la@féceﬁ'ﬁ-bﬁnhﬂg&&cﬁe&@es, SHERAGmirs2 00T at ory

ani mal s .such rodents (e.qg., .
~ peptide ligands identified from library screens, tumor-specific peptides, tumor-

specific aptamers, tumor-specific ca:bdhydrates, tumor-specific monoclonal or
polyclonal antibodies, Fab-or scFv (ie,a single chain variable region)-ﬁagments' of
antibodies such as, for example, an Fab fragment of an anﬁbody directed to EphA2 or
“other proteins specifically éxPressed or uﬁiquely-'accessiblé on metastatic cancer cells, }
. small brganic molecules derived from combina'tdrial libraries, growth factors, _sﬁch‘ as
EGF, FGF, insulin, and insulin-like growth factors, and homologous polypeptide;s,
somatostatin and its analogs, {ransferrin, lipoprotein complexes, bile salts, selectins,
steroid hormones, Arg-Gly-Asp containing peptides, reﬁpoic.ls,-various Galectins, 5-
opioid receptor ligands, cholecysﬁkinin A receptor ligands, ligands specific for
" angiotensin AT1 or AT2 receptors, j:erd}d'sdme proliferator-activated receptor ¥ -
- ligands, B-lactam antibiotics, small organic mblecules including anﬁmicmﬁial drugs,
-and other molecules that bind specifically to a receptor preferentiaﬂy expressed on thé
surface of tumor cells or on an infectious o?ganisn;, or fragments of any of these 7
molecules. Of interest in the case of hgands that bind to infectious organisms, are any
-moiecules, such as antibiotics or othér drugs, that are k:;;own in the art to. | -




mce, rats, hansters, etc.), rabbits, nonkeys, chinpanzees, donestic

ani mal s such as dogs, cats, and rabbits, agricultural aninmals such as
cows, horses, pigs, sheep, goats, and wild aninals in gefidceinbyr 30N as
bears, pandas, lions, tigers, |eopards, elephants, zebras, giraffes,
gorillas,. dol phin, and whal es. 30 Decenber 2004 -10 The |i gand-i nmmunogen
conjugate is preferably adm nistered to the host aninmal parenterally,
e.g., intradermally, subcutaneously, intcgouscularly, intraperitoneally,
or intravenously. Alternatively, the conjugate nay be adm nistered to the

host ani mal bypefdeartialptindad the mis@bigening T8 Seentic WsAapplLied fhephidssvdgse and
sui tabl e therapeutic dosage form_  includi na prol onged rel ease 'dosage forns,

e ] ] ase
can be used. g‘ﬁé“%?l‘#ﬁ%ﬁ ag fbnperebialdrugs, gesigred e fbiptocthe bindingpocketbf mat i on
wi th surgical of88R%akc 3ak | Al ch rrqé herapy. or
bi ol ogi cal -the?api_ es Stfgf?r’as ot %?&?%wno%%%eg%xﬁpﬁ%ﬁﬁ eﬁ,celgg'%{ﬁﬁ%t
limted to, noprotsinaed whereinodyretdpiora pye, prefereaiddliyanpresdet lonithranafeastul at ory
agents, adoptiye transfer of imrune effector cells, treatnent with
hemat opoi et ¢ '}éﬁ%ﬁ ﬁa"?‘e‘é@t WBS’E’}‘{G@F%% RPN aR SR Pafheeesc Hritialie e wi t h
the present i nsoafdiphited, 18 plebid dmbBAMHRAON The £ XHET i JHRYs ﬁiﬁdiﬁgtoea‘ﬁ%Ed
froma wde variety of |igands and i mmunogens. The " |igands nust~ be Capable
of speci fi cal | meT ftigang oraghes medgsules prefmentially sxresgehonc the sinifeiofitunidre host
ani mal due to‘ghgﬁﬁgsghl expression of a receptor for the |igand,
accessible for nd bi ndi ng, on the pathogenic cells. Acceptable |igands
include folic acid, andhebmdbg sfiefirehaligadd an iRiiRiredeptodd Br any molecyle
recept or - bi ndg}g‘g gDI cul.es ther vitamns, peptide |igands identified
fromlibrary it spegi lyi‘ﬁg’é‘}%‘tf’@'fﬁ"@ﬁioifW&ﬁm@ﬁﬁcep@rf@cﬁfhﬁrémmr s,

t unor - speci f i GromeReNNBLeRd oh WBoHIREGE bt HinePRL k6l onal

ant i bodi es, Fg)lg or‘3 sckv (i.e. ',0 a ioggl g%%%r@ﬁ@?%%&?@?&hﬁrﬁ%%ﬂ%m s of
anti bodi es sudereniors fopgromstiafaploss, vilamibs lpeptidegnacitdiag opinidpptibeortion&ct ed t o
EphA2 or other..pDroteins.specifically expressed. or_unjguely. accessible on
metastatic ca—%]é%?odg@ ?%I?Ohygﬁgef;’lan cERisTRRlelS: 3hp i”%ﬂ‘gfsft_ﬁﬁ%?y also be

conbi nat'or i al albidtiy iRTor AyaMélEculed GRS an abiHiotRSor oBeF drugFrherk BRI  and
insulin-like-growth factors, and honol ogous pol ypeptides, somatostatin and
its anal ogs, Y™ frethe prt to prefptialeeHstopmrontssnisivs) Borsxhmple, Gelajedtns,

St 1 0f d - NOT 10 Bgiying/fil Gk A5 A AR R Svan 16 d £ Rl andfBideRS

Gal ecti ns,

~ such.as penicillin, or binding sites for an antiviral agent uniquely present on the
surface of a virus. The inveation also-applies to binding sites for ligands, such as -
antimicrobial drugs, designed to ‘ﬁt into the binding site of the receptor, based on the
'_ _crystal structure of the receptor, and wherein the recéptor is preferenﬁally expressed
o on the surface of the pathogenic cells or organisms. Itis aléo coﬁtemplated that
tumor-specific antigens may furiction as binding sites for ligands in the method of the
' present inve_:ntion. An example of a tumor-specific antigen that could function as a
| binding site for ligand-immunogen conjugates is an extracellular epitope of a member
of the Ephrin family of proteins, such as EphA2. EphA2 expression is restricted to
| cell-cell junctions innormal cells, but EphAZ is distributed over the entire cell surface
' in metastatic tumor ceils. Thus, EphA2 on ﬁlctas'tatic célls would be accessible for
‘binding to, for example, an Fab fragment of an antibody conjugated to an iﬁ]munogen,
‘whereas the protein would not be accessible for binding to the Fab fragment on
normal cells, .resdﬁng ina Iigand-immunogen conjugate specific for metastatic cancer 7

cells. _'I‘lie invention further contemplates the use of combinations of ligand-




opi oid receptor ligands, chol ecystokinin A receptor |igands, “ligands
specific for angiotensin ATl or AT2 receptors, peroxisone
proliferator-activated receptor y |igands, j3-l|actam afdDacanbeszoognal |
organi ¢ nol ecul es including antim crobial drugs, and other nol ecul es that
bind specifically to a receptor preferentially expressed on the surface of
tenor cells or on an infectious organism or fragnents of any of these

nol ecules. O interest in the case of |iglds that bind to infectious
organlsms are_any nol ecules, such as antibiotics or other drugs, that are
known in the am@mmgmsgomw@mmmam tafigetipg efihe patho@hic;cem fodl elirfinhiien

m cr oor gani sm .0 | i inds ch.. are nol ecul es,
such as anti ni %gg&gadﬁgd]ug%nnatea@w%gm%ﬂ??t rﬁ‘# AHedichocket of a
particul ar receptor, bas&ﬁ:eptablb hﬁn&ﬁd@h@for%ﬁéiﬂ%éﬁr@seﬁfmwﬁmﬁ%feept or, or

ot her cell surface ein, and wherein such receptors are preferentlally
expressed on tH& &FecaP%Pge %W@Yﬁﬁ’%@@gmmm@m&ﬁ ungi,
parasites, or E}vlg B {]‘{, ALE preferred
enbodi ment of the |nven i on tatl%lat0 %‘ﬁo% %ﬁO%{TB 0 any él&fﬂﬁr anti gens or

ot her ol ecul wmﬁhgmﬂb%ﬁmnﬂ&m@mnf&h&m&me@ismmr cells may
be utilized. Thg b|nd or the Jigand may include receptors for any
nol ecul e: capd @'p%ﬁ%ﬁ‘fﬁ%‘?’%%ﬁ"ﬁ%ﬁ t BUHUROgERaY, pe F@ﬁedt‘ﬁ dhe

recept or . or Otrhﬁfaxmﬂttebﬂasmha@wﬁ%ﬁﬁmanﬁy'Sm%mlﬁaﬁﬁg & £ yl ation of
pat hogenic cells, -including, for exanple receptors % growt actors

vitanins, peptip¥resion inghidg antigenner @ﬁaelpep@pt@e%agahﬁwmdespreeamgban

car bohydrat es, ul es. ..The bindi ite na o0 be
*a binding si theag?g‘f %égh]wa gg"mesc@ﬁlg gEciations ot Briof, nf@”i?"&?ﬁ‘ﬁ%ﬁ%lﬁ g,
wher e t he si teagenis aé(pu}mmmmtetdnes ayihuk, Q'uBEHBI B8] iduhiys, pérhfskis Aberculosis,

m croor gani sms. | exanpl e, the subject: binding sites may be binding

sites in the B4 éflbfﬂﬁe%a 3?nsv9é‘fil°“$%?‘°t%§ﬂ@P%t%ﬁ@ﬁﬂﬁ%ﬂb‘thﬁaﬂdsuch as
penicillin, orimmladgéaq;oﬁjugaésmrbeqﬂe@wﬂe&& fggl%w[sﬂg% 1 Ie&hlymgmfée“t on the

surface of a virus. The i1nvention also. appli ng Srtes 't or
| i gands, “such cglulaimmiuwity tobpetulation gf pattegsniprells indhd hdst dmiial fohe bi ndi ng

site of .the re ) stal struct of . the receptor, and
wherein the r eg%%%aanoPtﬁ ?é?lg?gﬂ‘{;ioéfpf’@g%%?%&%ﬁm gﬁﬁ? itahle imppunogens; he
pat hogeni-c celitctudelantig @8 of &itigenit peptMetcSPhicR e BOR ladtnRi nisBletb novePeci fic

antigens may functjon as_bindi ng sites for ligands in the nethod of the
_inmmunity. through immunization against an unnatural anfigen or hapten (eg.,

ﬂuorescem isothiocyanate or dinitrophenyl) and anhgens agamst which an innate

o lmmumty emsts (e-g., super antigens and muramyl dipeptids). .
L - ‘The ligands and i immunogens of the i mventlon may be conjugated by
_ utlhzmg any art-recognized method of fonnmg a complex. This can mclude covalent,
; 1omc, or hydrogen bonding of the ligand to the immunogen, either directly or
.' _ md:rectly via a linking group such as a divalent Imker The conjugate is typically
L formed by covalent bonding of the ligand to the immunogen thmugh the formauon of
P atmde ester or imino bonds between acid, aldehyde, hydroxy, amino, or hydrazo
- groups on the respectxve components of the complex. In a preferred embodiment of
- the mvegtmn, the ligand is folic acid, an analog of folic acid, or any other folate- |
receptor bind]'ng molecule, and thie folate ligand is conjﬁgated to the im:nuﬁogen by é.
- procedure that utilizes trifluoroacetic anhydride to prepare y-esters of folic acid viaa
pteroyl azide intermediate. This preferred procedure results in the sjnthwis ofa
. folate 1igénd, conjugated to the imumunogen only through the y-carboxy group of the
3 glutamlc acid groups of folate wherein the y-conjugate binds to the folate receptor




present invention. An exanple of a tunor-specific antigen that could
function as a binding site for |igand-i munogen conjugates is an

extracel lul ar epitope of a nenber of the Ephrin fam |y 30fDédenibet 904 such
as EphA2. EphA2 expression is restricted to cell-cell junctions in normnal
cells, but EphA2 is distributed over the entire cell surface in netastatic
tunor cells. Thus, EphA2 on netastatic cells would be accessible for

bi nding to, for exanple, an Fab fragnent -.pf. an anti body conjugated to an

i mmunogen, whereas the protein would not be .accessible for. binding to
the Fab fragnewithaiph affiitg bveiding she fofifatiohiof ghittired of il Bk R HAGRE)Y -

conj ugate specific for, metastatic cancer cells. The .invention further

cont enpl at es t FEUHRE- Gt itgeaiyelapyrs focopepipyeande prepresd fiogrinteppediates 2

i nunogen conj yYakRthd P-cARS b b - g i f
elimnation by an acqﬁi %’g or ??1%%%%%@%%’2%8%?gﬂ%&%ﬁ%f%gﬁgdd@nﬂrﬁést ered
anti bodi es. Ac¥epbaky gronpinsubspgnentiyateblosliedinging ag-rpeogaizad oigavie syrthesisar e

i mmunogens thaf. _are capabl e. of LGIti anti.bod roductjon.in host

ani mal or that'pmﬁ)é;\%lg %&BW%%?&%@&Y?@%‘&%&G%BP@B@%%ﬂlﬁ?ﬂds Ohost

ani mal resul ti pgpirihgahe @opisics i GoldaRBEWYLR inveBAdn. G Skihpt Gigaadt of the
I nnate I mune system. ternatively, antibodies directed against the

i munogen may BETHEFHFUYUEats ctwbe feamediwifk bistin ped rbeflavin ashyrdlist felatgassi ve

i munity. Suit@bled S S Q 4 e .| ion include.antigens
or antigenic p@pt ?agégméég%iqﬁdsgti&%’%%i’ g’%g’gieé)gi%%‘%#’ﬁyéﬁ?énzrr]ﬂmrf)?/m%ﬁg‘gr “de¥el oped
via normal |y sefeesoe.d vaccinati ons or prior natural exposure to such
agents as poliovirus, tetanus,. typhus, rubella, neasles, munps, pertussis,
tubercul osi's, ~and. inf ﬁﬁi‘@llr‘ﬁ %ﬂ#lwc%&a?ﬁ@ﬁ%&vﬁg‘}?n@h%@ I n such
cases, the || k6Bl RAGR rEpbhddiabdified ilrhinBfor 78 obRlafidifbfiatbedhic
previously acquired humoral or .cellular Inmmunity'to a poplfl atgon of

pat hogeni ¢ celdels.j Fhe gpdogrpots mmnyng refponseghiyineiadd olmmedrathspohsy acgh cel | s or

pat hogeni ¢ or . SITB.. g her suitable i nogens incl%%e ant i gens. or
anti geni c pept(_‘:l—lg %@5&?0 W%ecrﬁsqoﬁsee’ ﬁ%(lszfnyé’ﬁ%ﬁfl‘%ﬁléesmﬁé’\%’? Bﬁenguﬁ'g’\}g? bastuni ty
t hrough | munianithdlpnclagiap BeipRmetitinadibtedtel Fgtis, Gatibsly-depaidek deB-rikdiated
fluorescein isothi ocyggat e or_dinitrophenyl) and antigens agai nst which an
innate i muniPREYEE %z,@ﬁ?OWPmaWé@dygéﬁahww, chisigapg pfle) . The

| i gands and i r}’g&gﬁ&ﬁ%ﬂ%ﬁﬁ&ﬁ HiktlES el Rind Bidh G GOSH HIRLEE alprotiferation,

 or differentiation, and direct immune cell recognition. of the delivered antigen/hapten.

It is_l also contemplated that the endogenous immune response will employ the
secretion of cytokines that reguléte such processes as tﬁe multiplic-ation- aﬁd‘ migration
. of immune cells, The endogenous immune responsé may. include the participation of
- - such immune cell types as B cells, T cells, including helper and 6yioi:ox1'c 'Irf,;.:ells,r
-macrophages, natural killer cells, neutrophils, LAX cells and the like.
. ~ The humoral response may be a response induced by such processes as
- normally séheduied vaccination, or active immunization with a natural antigen or an
unnatural gnti gen or Hapten (e.‘g.,iﬂuorescein isothiocyanate), with the unnatural
~ antigen inducing_, anovel inmunity. Active immMzaﬁoﬁ involves multiple
. " injections of the unnatural antigen or hapteh scheduled outside of a normat
vaccination regimen to induce thé novel m:nnumty The humoral response may also
 result from an innate immunity where the host animal has a natural ?Ieejdsﬁng B
immunity, such as an 1mmun1ty to a—gﬁlacfosylgroups. Aliernatively, a passive
immumity may be established by administering antibodies to the host animal such as

natural antibodies collected from seram or monoclonal antibodies that may or-may not




.utilizing "any art-recogni zed nethod of formng a conplex. This can

I ncl ude covalent, ionic, or hydrogen bonding of the ligand to the

i mmunogen, either directly or indirectly via a |inking sgrosRadeebo@s a

di valent linker. The. conjugate is typically fornmed by coval ent bondi ng of
the ligand to the i nmunogen through the formation of amde, ester or imno
bonds between aci d, al dehyde, hydroxy, am no, or hydrazo groups on the
respecti ve conponents of the conplex. tn-mpreferred enbodi nent of the

i nvention, the ligand is folic acid, an analog of folic acid, or any other
folate- . rechpgaetibilydhpigesred eaiodies, ditthudiehireiniied ahiigRnsh. iThe a8Riueat ed
to the i munogen by.a. procedure that utilizes trifluoroacetic anhydride to
prepare y-est e?’galﬂi’lm‘f‘ﬂ?riaelc’é}&t %fax‘i‘ia&tlgo‘lyﬁﬁﬁeWP dgvelepa passinp irpaiaite andribe s
preferred procglra i j : L : L@k Bided T
conjugated to thel'!,rf [ #ﬁgﬁ%ﬁbﬁﬁ%ﬁﬂﬁ%ﬁ%%%ﬁlﬁ%gy ar o%%)rg(g%'bﬁgm

gl utam c aci d gedupgedio theiramenoges,would prloidy toeordvagades fiai staidariigetidfe f ol at e

receptor 30 Decenber 04 13 with high.affinity, avoiding the formation of
m xtures of an‘pes-eggsrffu%ggf’eéi’ﬁﬁﬁ‘smfhvgfeff-ﬁ%@l}?ﬁtﬁd’é?eéé%m&y i%y‘"élt%/? Hur e

a- conj ugat es . cpdleritial £1tigpay ie Gof therpéuticAly Reful! B padheele hiimidi8enid SATHBELY
group is selectively blocked, the a-conjugate is forned and the y-carboxy
group is subseGwebf Top-adErnsteredd vy theligand-impwgegancenjugitgand eo-synt hesi s
protocol s and neelrty Not-al ¥a i haod SRS, enpl as | i gands
for prepari ngaralf’l% corﬂ(ﬁs&%gt es ?'lr;\ accor tétaré\ic(;e w%%ﬁ?%aﬁlﬁ %{%%&h&%@e '
exanpl e, |i gartire asjouatagane fflojvimpaidasnistatioh of fheligae-ishuhiindped thijugins
‘riboflavin as well as f&l.ate. 1%See U S. Patepts Nos. 5,108,921, 5,416, 016,
and 5, 635, 382 ‘i ncor por atieh SHlFEpiFtedfhat themzexisting sutthodies, ipditced phtfhofisyen

conj ugat es of drssivekestu iR tcRINAREEHA Wil DRIQHRRRE F, indTHAS: L ASRONREHJRA! at ed

el imnation of a population of pathogenic cells. The endogenous I mmine
response nay ioagAniARs by mefrential hindpeefdbs liganddinmunngah conngatesiutheser esponse,

and any ot her . nse.en s 1,0 the host....ani.mal,, including
conpl enent - ITEdill a% e%ecgg‘ﬁlp(%ﬁéﬂssr,gs %ﬁ%ﬁ%@%ﬁaﬁ)ﬁgﬁﬁﬁﬁ @Iﬁe[}?}gﬁ%}'bﬁ ed
cytoxicity (AbGGplenmnt-inbdidied s AT, :alibddyalthdichthhaSRIamIL SSintibody
clustering of c5_.ece_pt or.s upon antibody, binding resulting in signaling of

~apoptosis, ant _‘EPB‘P&’P%’_F"&?R’E%; The pytotpiciercesi i Fleminveliel other wpes ofnmune cel |
recogni tion ofipthge %i)_é%gé', %%%ﬂ%ﬁ%ﬁﬁﬂmﬁty,aﬂveﬂassecondaryresponses

, that arise When the attracted antigen-presenting cells phagocytose the unwanted cells

and present natural tumor antigens or antigens of foreign pathogens to the immune
system for elimination of the cells or ﬁrganiSms bearmg the antigens.
' At least orie additional composition ébﬁlpﬁsiﬂg a therapeutic factor
- maybe administered to the host in combination or as an adjuvant to the above-
detailed methodology, to ephance the endogenous immune response-mediated
o elimination of the population of pathogenic cells, or more than one additional
thcrapeuﬁc:facto‘r may be administered. The therapeutic factor may be selected from
a compound capable of stimulating an endogenous immune response, a
| _phexnothefapeuti_c agent, an antimicrobial agent, or other therapeutic factor capable of
- complementing the efficacy of the administered ligand-immunogen complex. The
‘method of the invention can be performed by administering to the host, in é&diﬁon to
_"the above-described conjugates, compounds ..or _composiﬁons capable of stimulating
an enddgenqus immune_responsé including, but not Iiﬁ:ite_d to, cytﬁk:ines or immune

cell growth factors such as interleukins 1-18, stem cell factor, bésic FGF, EGF, G-




It is also contenplated that the endogenous i mune response wll enploy the
secretion of cytokines that regulate such processes as the nultiplication
and mgration of imune cells. The endogenous i nmmune regPOASEHMBRYOHHC| ude
the participation of such imune cell types as B cells, T cells, including
hel per and cytotoxic T cells, macrophages, natural killer cells,
neutrophils, LAK cells and the |ike. The hunoral response maybe a response
i nduced by such processes as nornally schgdul ed vaccination, or active

Il mmuni zation with a natural antigen or an wunnatural antigen or hapten

(e:. g.,"fl uoresCEFNGMOBH; Fldg-arlianad, HRUDA) MIRe] o) TGH ¢ TOF BAVLCYE IFN dsi ng a

novel immnity ive, | | Lon involves nultiple 1njections of the

unnatural anti Beﬁi{ﬁ’ Sﬂﬁ’b@é&ﬁg@ e goBbmstions teereef normal vacci nation

regi men to induce the noyRirajelBdiMyleYfoctVaGoltl .m;@Ast%QQ{J}%S’IFH%%%Ja?s%b%eS“”
ral p

froman innate i munity where the host animl has a nat reexisting

i mruni ty, such®#§- bha piefamedegbedinent foraxaople] thgmpapisallytfetinainoatynf a
passi ve i nmuni 1 | shed by adm ni steri nt'j bodi es to the host
Bl such asi e st M RS o e BB Aot flobdP it o dbori a0t
anti bodi es t hafUrdwsy/day imzsnuttiple @dde BeiterpBien? MITFNLY, HEGRPERL itRhdullis

engi neered anti bodi es, including humani zed anti bodies. Thé utilization of

a particul ar 2ABERE T8R abguLm0PEHpse/dayfesboutd SB.00@ Y/ doss/dea dm & waltiptamuni t v,
and the use ofgsadiil idl ROGEL. %0,91 TRN Al . sivel

adm ni stered arﬁsi_boaﬁggﬁég’rﬁg&dl rec(t) d ﬂgﬂ)ﬁé | mruﬂr?\dc‘))geg%\%}l?e/\%u %?yﬂ?’e%%’l de the
advant age of celistinatelpattogenic wils i elgbatimal leniging sech 4 popuksien ol elna
‘patient's preexisting.antibody tifer fo er potentijal antigens is not
t her apeut i cal Iayl/loélgr _%feqe#ﬁ@gﬁé&efl{/@ﬂé ﬂ’@%ﬂr%?r&“éﬂi BhsraRsytieally efesfivpe

" co-admini st erabinitl 4 it et duoGRPProFIR RABBANBANIIOPLA 1PN GRusedin
admnistration is defined as admni strati:on of antibodies at a tine prior
to, at the sarfeerapeuligallyeffegiivegmants fpan alidrnié pryfeaddiembediment B2, BN-she

“l'i gand- i munogeimeanLiahe | _ | at ed,,t hat, ,t reexistin

anti bodi es. i reted X %gglsigtgfé&ggﬂi‘p%&%%@, E’c???‘?ﬁ‘%«?@? DEERICHRATEY i ||
be r-edirect ed used, sk ds by Nic42 ) 15~ st ITNHeTHN-9 éhd GIVIOESY, Sadiudiye Pr ef erent i al
bi ndi ng of the 'lf‘i‘hﬁlaﬁd-i F?r:tg en c&sj ugates to_these invading cells or
organi sms_and PRI ‘P?Etg%u S%WF"@ aptfgl ljlley coffe and/on eeellsy Alismmpyabyngiie :
medi at ed | ysi Sherd¥olo f2803k bPQAMIARRAR AR, ARG S0 eSteuBh it MM

a o ~ with an interferon and GM-CSF, may activate other immune effector cells such as

macrophages, B cells, neutrophils, LAK cells or the like. The invention also

contemplates the use of any othér effective combination of cytokines includjng '
combinations of other interleukins and interferons and co'lon.y stimulating factors.
| ' Chemotherapeutic agents, which are cytotoxic themselves and can
work to enhance tumor permeability, suitable for use in the method of the invention
include adrgnocorticoids, alkylating agents, aptiandrogens, antiestrogens, androgens,
estrogens, antimetaholites such as cytosine arabinoside, purine analogs, pyrimidine
analogs, and methotrexate, busnlfan, carboplatin, chlorambucil, cisplatin and other
. platinam compounds, tamoxiphen, taxol, cyclophosphamide, plant a]kaloids,'
- prednisone, hydroxyurea, teniposide, antibiotics such as mitomyciﬁ C and bleomycin, |
nitrogen mustards, nitrosureas, vincristine, vinblastine, inﬂazhmatory and |
" proinflammatory agepts, and any other art-recognized chemotherapentic agent. Gther
. ‘therapeutic agents that can be admixlistered adjuvant to the admirﬁsh‘ation of the -
present conjugates, include penici-ll-ins-,cephalosporins, vancomycin, erythromycin,
. elindamycin, rifampin, chloramphenicol, aminoglycosides, gentamicin, amph;;teliéin




clustering of receptors. The cytotoxic process may al so involve other types
of imune responses, such as cell-nediated immunity, as well as secondary
responses that arise when the attracted antigen presentyg 1*§2004
phagocytose the unwanted cells and present natural tunor ‘antigens or
antigens of foreign pathogens to the imune systemfor ellnrnatlon of the
cells or organisns bearing the antigens. At |east one additional

conposi tion conprising a therapeutic factgg. naybe adm nistered to the host
i n conmbination or as an adjuvant to the above- .detail ed nethodol ogy, to
enhance the enigeiuri, ummmemmmmw@damﬁmﬁ&ﬁbamﬂ,%aw
popul ati on of patho enlc cells, or nore than one additional . t her apeutic
factor may be QgﬁW -Spcapriged apfimieabink fEgouedf act or may be sel ected froma

conpound capabl e of strn@h@é @QQ§?$ F%Hﬂ §9¥
chenot her apeuti c agent, an antlnrcrobl gﬁ?b g?ﬁ%r n%réfﬂﬁ?sc fact or
capable of co nqﬂﬂeﬂmnrr eligrindiion of tingaayasobr dﬂmﬂmgmm@hmmﬂrekulwﬂra mmunogen

conpl ex. The the i ntion.can b rforped by adm nistering. to
the host, in a%g‘g‘ﬁ ¥ POt r@ﬁ%ﬁ%"%‘b@ﬂ"ﬁ%@%&d’b‘ﬂ @y WSHpERAtigY of
conposi tions cmwm@nﬁ&ymﬁ&weﬂcemwﬁﬁr&ﬁ&&l%de&ﬂyﬁ@m W?Rﬁ%%
including, but not |limted to, cytokines or imune cell ctors

such as int er | Si§Eciating from the pamaiydpmor. aémmPhYbaim@eaﬁmtt(@Evmﬁmbéaenber

?gﬁéla 1i3|:(|\|:SF| F@%’ﬁgﬁlﬁlﬁ%gf%yg,gﬂffbfﬁpg&A ag% 8%5(?: H%&Pgﬁggm%o ™"

Ther apeuti cal Imﬂm&fmamtethmquichahbmaspﬁforbiﬂmaw{eﬁbyMsof%ﬁt Sefedif
-used. In-a pref erred e Vrélg]aﬁlﬁrrent for exarrpl e, therapeutically effective
amounts of | 2%59rday 1veniign. o The prerbylagts g mepignrbran ingigbo | U/ dose

[day to about EaEOAGiu bk HpaRLihmbRereofhishicPhndPBELHal Y KR Her 270

| FN-a, for example, in anmounts ranging fF ut ‘550“
about 150, 000 ‘MIMWWGAOHMYMI@aﬁxh&omt&mtloysmmgnﬁummmw aI ong

with folate-Iii f scel thIO mnate pat hogeni c
cells in a host gﬂaﬁﬁg&%ﬁ %‘8?1%516&@ é@lt’é?f‘“inl?ﬂ “cells. I'n another
preferred: enbodi ment | L-Th2 isweetiddil aBsodircted® RchHafindcB@s josigibhy ef fective
anounts, -and in et . anot her preferred enbodi ment 1L-15 and | FN-a are used

in therapeut i CHIPFYNgrR SRRl g ligard-umyrpesn covaatortestiyr tof Bbeldd. enbodi nent
et & ¢ Yophiablo of pibyGb G5 18l BobtSfithud ForSBURE Ak Bllor By ® 201V, e
erapeutic fac ,
endogenous immune response or by co-administered antibodies. The composmon

 further compnses an amount of an additional factor, effective to enhance the _
_elimination of the pathogenic cells, selected from the gi‘oup, consisting of a cell killing
agent, a tumor penetration enhancer, a chemotherapeutic agent, an antimicrobial
agent, é; cytotoxic immune cell, and a compound capable of stimulating an |
endogenous immune response wherein the m@omd does not bind to the ligand-
immunogen conjugate. The pharmaceutical composmon contains therapeutically
- eﬁ'ecnve atmounts of the hgand—lmmunogen conjugate and the therapeutic factor and
the factor may comprise a cytokine such as I1-2, IL-12, or IL-15, or oombmahons of
cytokines, including IL—2 1L-12, or IL—IS and interferons such as IFN-¢t or IFN-Y and
combinations of mterferons, interlenkins, and colony st:mulatmg factors, such as GM-
CSF. | -
The unitary daily dosage of the hgand—.umnunogen conjugate can Vary
mgmﬁcantly dependmg on the host condltlon, the disease state being treated, the
* molecular weight of the conjugate, its route of administration and tissue dtstnbutlon,
-and the possibility of co—usage of other therapeutlc treatments such as radlatlon




used, such as IL-2, IL-12, IL-15, IFN-a, IFNy, and GW CSF, including
conbi nations. thereof, activate(s) natural killer cells and/or T cells.

Al ternatively, the therapeut ic factor or conbinations ihg5&efbel #604/di NY
an interleukin in conbination wth an interferon and G CSF, nay activate
ot her imune effector cells such as macrophages, B cells, neutrophils, LAK
cells or the like. The invention also contenplates the use of any ot her '
ef fective conbi nati on of cytokines includifog conbinations of other

i nterl eukins and interferons and colony stinulating factors.

Chenot her apeut theérapg€MhiSeffadhiCinAmne oBH AAl@Kkierell h@ﬂgﬁﬂﬁ% bRl o BBdy WOr k tO
enhance tunor perneability, suitable for use in the nethod of the I nvention
i ncl ude adr enc¥HReS @%@guenémaha@n%ghmagsesmw afiptionfennditiomt Amst r ogens,

nal 0gs, pyr i m i ag tuse EFLIaREY AR O spHEllo o Y HAONS T BRREN B, "

chl orambuci | , abosipl pgkg tcami:&bubiﬂﬂaxg/kgohadmnstrpmfaﬁmglﬂwsabohﬁmg/k@lfteﬂ:out axol ,
cycl ophospha Jg’ﬁ I ant al kal oi ds, predni sone, hydroxyurea, teniposi de
antibiotics s &vi t omycin C and bl eonmyci n, nitrogen nustards,

nitrosureas, vincristinggy \@ﬂagi@%glﬁgnfdrmm%r Eﬁg‘d‘lﬁ“ﬁh@iar nmat ory

agents, and any other art-recogni zed chenot herapeuti c™ agent
t her apeuti c agéeniugat hed thedreransubeifacior t;)tredle@t pdfistingtantiodidsdo Geemorst rat i on

of the present Lncl u | i ceph Sporins
vanconyci n, ery]fl%?{c}hrr{/égﬁélﬁ Ot%ﬁmsﬁﬂéa ?Oﬁ “°ea“'é{ ""ahwpg‘% g @‘ﬁ%ﬁ@ﬁ? 7
am nogl ycosi désusak rfloaeisiyple, Wﬂ&hhﬁhb‘geﬁ@oﬁj&ﬁaﬁ@hﬁlth&@@ébﬁc%tcﬁcanbe

-acyclovir, trlflurldlne .ganci clovir, zidovudine, amantadi ne, ribavirin,

and any ot heRdBHs P@@B@W&%éoﬁfﬁtqfﬁheﬁﬁ%bﬁﬁlmwdéﬁﬁmﬂm gon of
the popul atio .St I

elimnation o?oﬁjdrfdg?trrmss ‘or gl-ﬁgt g%&%ﬂ%ﬁ“@%ﬁ egaﬁl%glgg%gﬁ%e%ahs B

t her apeuti c r@@pbnaebeusndahmdmuwtodaﬂmmmenmmddbtﬂmpa@bmﬂmgnhg an
elimnation of,. cells of th timpry,tunor aqr of. cells that

et ast asi zed GFS B @qoﬁﬁlﬁ%mg?%ﬁgggo‘)&aggﬁﬂgﬂbfﬁmﬁqo g t";?‘? mary tunor.
A pr.ophyl actl@qﬁlmaﬁtrfae&elyaa}p&aﬁﬁéﬁtaﬁ@ﬁﬁﬁﬁt@éscapesﬂm&v%ﬁ&{ this renoval by
any therapeutic approach I ncl udi ng surgi cal renoval of the tunor,

radi ation t hePegisred esthogdise %Pﬁ%?mvéﬁﬂ%@bw@ateaﬁwﬁwﬂhﬁe ijentions of
cont enpl at ed 4 ;38 GhAAHG R biliedi bt thOMEABEAR facl o REQRIMIAST 1 © T r eat ment

may be an initha
_' popuiation of pathogenic cells. In one embodiment, the host is injected multiple times

(preferably about 2 up to about 50 times) with the ligand-immunogen conjugate; for
- example, at 12-72 hour intervals or at 48-72 hour mtervals | .Additional inj ections of
the ligand-immunogen conjugate can be administered to the patient af an interval of
| 5 days or months after the initial injections(s) and the addltional injections prevent
-recurrence of disease. Alternatively, the mmal injection(s) of the ligand-immunogen
conjugate may prevent recurrence of disease. |
_ The therapeutlc factor may be admm1stered to the host animal prior to
- . after, orat the same time as the ligand-immunogen conjugate and the thcrapeutlc
© factor may be administered as paﬂ of the same composition containing the conjugate
or as partof a diﬁerenf composition than the ﬁgand-ﬁnmmogea conjligate. .Any such
thérapentic composition containing the therapeutic factor at a therapeuﬁcaﬂy effective
~dose can be used in the present invention. Additionally, more than one type of li'gan_d'-:
immunogen conjugate may be used. For eiample, the host animal zhay be
preimmunized with both flnorescein isothiocyanate and dinitrophenyl and
_ mbéequenﬂy treated with fluorescein isothiocyanate and dinitrophenyl linked to the




treatment with the |igand-i munogen conjugate, such as treatnment in a
multiple dose daily reginmen, and/or may be an additional treatnent or
series of treatnments after an interval of days or nont hs:;ﬁg%%&g@ﬁne
initial treatnments(s). The invention is also directed to pharnaceuti cal
conpositions conprising an anmount of a |igand-imunogen conj ugate
effective to "label"™ a population of pathogenic cells in a host aninmal for
specific elimnation by an endogenous injgine response or by

co-adm ni stered anti bodies. The conposition further conprises an anount of
an addi tional kaat of diffelhiEiidab¥Ein bQRoQRERB pRISDIE Tahd @s@@?é&&oﬁfe Jp@@tl: and
pat hogenic cells, selected fromthe group. consisting of a ce F KITi ng
agent, a tunor PERICTIbiAl pgwis Hiedherancutio fastve moy e pdipinittéred agpesvboptimal dose

anti m crobi al . G QX1 €] ell. and a.c ound capabl e of
stinul ating anaﬁgg%%geoﬁ%&?%%o eg]s;gﬂﬁgéeie %%P@?%ﬁnﬁ?g%ﬁo@ﬁwl oes not
bind to the |i davelbpmentofirogisiance toiheghémothdkisbulit of sAkEbobHRheHOBPAS hbion

contains thera eut4 cally effective anmobunts of the |igand-inmunogen
conj ugate and ?'HLE] "herapeutic factor and the factor may conprise a

cytokine such as IL 2, ItheHednd fhmhhdyer JoluseY ' 0 ki nes,
including. IL-2, IL-12, or IL-15 and |enf?a@?%a?o%?t§€§:ﬂhe&§§mr%t§y%g | FN-y and

conbi nat i ons oPrefantbly inggotndparenterallyl and kichspjectiais cart bmiptrapdriteteal injegtidmgt or s,
such as GM CSF, ni t.ary. daij | gsage. of .t he |igand-j munogen .
conj ugat e can Wg?gd%%#%ﬁg%%ﬁgémagﬁgﬁbm &%‘?’l”f%e ARIEHORT % ‘gRathegab

di sease state infrctignst Mhatigshd-infieunopel @@itgate M8 i ther@feutiB BactR Uy SIRs B 1 LS
route of adminjstratiaon and tissue distribution, and the possibility of

co-usage of ot $fAVeref 8ms a soFpumpe Hxamples ofprsenterel dasegedfoioningddPeqrenter 2004
-17 therapy. T, LY 8: t: . .01 stened 1o ati.ent i s based
on body surfa%gltgﬁgegfmggﬁvgﬁémml?g %Sla%gﬁﬁmb%ygl/"ec? léﬁosggrs‘gtg%r%ﬂ? ati ent

condi tion. An phefthascttioally daspiablafiquidrgeicfssath adifiia Aol glycels AR, add
ng/ kg, nore pref.era fro out /.kg to, about 500, g/ kg, and nost
preferably fr oar]ﬁugﬁo Sllth% P aﬁf{?&??‘&?aﬁ%&’&?‘ m g@@%‘?&‘g@%ﬂl}s Byendiopicgebe indheren f or
adm ni st er i ng folie of 4 GRoKEkWEBIIRESMlizate comprising the dose of ligand-immunogen

conjugate and therapeutic factor. In one preferred aspect of the present embodiment,

any of a number of prolonged release dosage forms known in the art can be
administered such as, for example, the biodegradable carbohydrate matrices described
in T1.S. Patents Nos. 4,713,249; 5,266,333; and 5,417,9-82—, the disclosures of which |

are incorporated herein by reference.

EXAMPLE 1 | |
EFFECT OF FOLATB-FLUORESCEIN ISOTHIOCYANATE CONJUGATES
ON SURVIVAL OF MICE WITH LUNG TUMOR IMPLANTS
~ Six to cight-week o0ld (~20-22 grams) female Balb/c mice were
lmmumzed subcutaneously at multiple sites with fluorescein isothiocyanate (FTTC)-
- labeled bovine serum albumin (BSA) using a commercial adjurvant (e.g., Fma’g
A édjuvant or Titer Max™.Gold). After assﬁring-that anti-FITC antibody titers were
high int all mice (as evidenced by the results of ELISA assays of serum samplos of the
mice), each animal was injected intraperitoneally with 5 x 10° M109 cells,-a
syngeneic lung cancer cell li_rig that exprfmsés high levels o_f fhe fdlate receptor.
Cancer loci were then allowed to attach and grow. At 4 and 7 days post cancer cell
_ jmplantaﬁo'n, all animals were injected intraperitoneally mtheﬂher phosphate |




conjugate and the tHerapeutic factor to redirect preexisting antibodies to
the tunor cells or infectious organisns or to induce a hunoral response to
t he i munogen can be used: For exanple, the |igand-i en conj te and
t herapeutic factor can be -adninistered as single doses,§@ e?ﬂ@?“?@ be

di vided and admi nistered as a nultiple- dose daily reginmen. Further, a
staggered regi nen, for exanple, one to three days per week can be used as
an alternative to daily treatnment, and fogqgthe purpose of defining this
invention such intermttent or staggered d%ily regimen is considered to be
equi val ent to gyfEHd Silite (PR JTBpedR qinkily 3 | Soil gt i on.
In a preferred enbodinengpéﬁythebinveﬂ%&%ﬁh?he- 5%@&@@3?%%%P%%m§pgﬁ
mul ti pl e i nj ecgioms caboxyilimked thyldns diamiredeidge oThagatetatians dfifelatellITapeut i ¢

factor to elimna he - ul at| th ic cel]ls. I'n qne

enbodi nent , thei‘??té%‘%‘?’%“i%ﬁg@?%t&hmﬁ ?%ﬁgaﬁ”ag‘gg PHPERER AT § DUERHEC2 up to
about 50 ti nesjnjsstddpet h|fbRRIUTORHEREETOCRRA HIAIE 40 befnaSxRRREeA at 12-72
hour intervals or at_48-72 hour intervals. Additional injections of the:

| i gand- i nmunog#et 8hy dajtiBicstivnsidays $ribiongh EPed 5000 Hhef repembinant hamam -2
interval of d SRRk f he initial. lplecti-ons(s) and e

addi tional inj gglt%itgér?s pr e\t'gt?a%rrﬁa tb rggg%%ﬁenr?g%k(k)c’fagucxlﬁlgggsﬁléa.mﬂlpgrsﬁsg?mviﬂ?, t he
initial injectéffingoy)ftfis inmpluidtiaa- wartheaogelnated bpjnugdoangByvivaesant
recurrence of disease.. The, ther utic factor may be adm njstered to the
host ani mal pr ?u‘ind’?uﬁjfet‘grf?zaﬁﬁiﬁ Heied syfcomafEedde comfEnl il A3 shiRogen
conj ugat e and it AR Yirfral SGHRS vBRY Sn 618 HIPESHE RodoadBhdenblich N®
same conposition containing the conjugate or as part of a eren

conposi tion t hepRtrekmice exibiding emusdirgemrviah plizihdays pAstyusocimplantetioamidt | ¢
conposition co | fd h rapeut i.c .factor t her.apeuti cal
ef Fgct : vle dos%iagééﬁﬁt%n%se g‘cjj}vllt\ﬁng %g%ﬂ“%’%%l% %HEFW%? &ff?ﬁ P?W&%Pgliulgﬁ‘él“’l%, nor e

than one type inéredsedanstittieniaut agRlesU@f Bl FTTB Yy 8be 36 fronkd 1083 AR €, the
host ani mal may he prei mmunized with both fluorescein isothiocyanate and

di ni t r ophenyl val Qe e fh bigher desgs beingipraportionaiclivpetereticstiven iAddypughat e and
di ni trophenyl i RiRAFIRC tA€ 304 HQ&I[’: ] = 3 e/ S erent .0 gands
in a co-dosing protocol. Int e%g"?e- 0 %ﬁ%?%’%?%%&a%cF%gﬁwfﬁSF%%robi al
agents, the tHaduepéiswiebiitaot trcompyrable laths inoteen@thahtissacs) L Dofkidrgnlor dose
along W th hg A8 S 3L i B R LAl Bl P 10 Vo

pathologist.

EXAMPLE 2 |
IMAGING OF NORMAL VERSUS TUMOR TISSUE WITH FOLATE
CONJUGATED TO FLUORESCEIN ISOTHIOCYANATE
_ The procedures were similar to those described in Example 1 except
that the animals were injected with 24JK-FBP tumor cells, and mice were sacrificed
_ s_boﬁ after injection with folate-FITC, and tissnes were thin-sectioned and examined
, By FITC immunofluorescence using confocal fluorescence mlcroscopy for
localization of folate-FITC to particular ﬁssues including 11113101‘; kld.uey, liver, and
muscle tissues. P.‘ig.‘ 2 shows phase'conh'ast'miérographs of the various ﬁs‘sﬁe éliccs as
- controls along with the fluorescence micrographs. The folate-FITC was found to
localize specifically in tumor tissue and in kidney proximal tubule cells where
receptors for folic acid are uniquely abundant. - |



devel opment of resistance to the chenot herapeutic or antim crobial agent by
the host animal. The |igand-i mmuunogen conjugate and the therapeutic factor
are preferably injected parenterally and such injectionggs %2004
intraperitoneal injections, subcutaneous injections, intranuscular
injections, intravenous injections or intrathecal injections. The

i gand-i nmunogen conjugate and the therapeutic factor can al so be

delivered using a slow punp. Exanpl es of .agarenteral dosage forns include
aqueous solutions of the active agent, in an isotonic saline, 5% glucose
or other well-known pharnaceutically meagptplle liquid carriers such as
l'iquid al cohols, esters, and am des. The parenteral dosage form

col s
in accordance wit h&%@ﬂ%@@ﬁwﬁ&ﬂﬁsﬁg WHH BOLAIG GOBITUGATEE LTSt i t ut abl e

| yophi l'i zat e cogf ‘91;?&"9{’%?4 Wﬁ??%g%
t herapeutic factor. ﬁFﬁ one preferr aspect o 2 prese%ﬂgﬁ%‘m any

of a nunmber of prolonged rel ease OATUANTBMOUSEIZA Iin the art can be

adm ni stered such as, f exanpl e, the, hj odegradabl ¢ carbohydrate matrices
described in U S. Patent€P "IQF"Y?.ISS’E’%!E'I 'g?ﬁéiaeﬁg’egélhﬁxajnﬁli?e%ﬁ t he

di scl osures ofghMarER &w&%é@%@h%emé@eﬂaﬁmg\l fiffore d EFFECT
OF FOLATE- FLUORESCEI N | SOTHI OCYANATE CONJUGATES SURVI VAL OF CE WTH

LUNG TUVOR | Miwagesh 2 phycoewyiiyin (PR 8koroscande: (R0 idages). ahiw)PH ﬁmme@aJ théc mce

were i muniz ~multiple sit t.h fl uores

i sot hi ocyanat gﬁf’ %?%@?fag{’le‘ﬁ ﬁlé%e‘gé?ﬁoﬁt“yg?ﬁ?ﬁ &ﬁﬂﬂ’?\lﬁ?dﬁé‘l{) e"gng

conmer ci al  adjbindaiy of(eAdgenoky Rotdd afiti-FEL uiidied o b &‘cﬂﬁteMCchijugﬁé d). After
assuring that anti-FITC antibody titers were 'high in all mce (as )

evi denced by Héchasegnylateyon E@I@O%@ayﬁo%ﬂe'mgwf@éﬁﬂ W@fc‘itﬁﬁéor i ce)
each ani mal WagskedivgRls %p%&rﬁﬂgoﬂf &‘aclflsXméﬂeé \;}ﬁ Sﬁojegém ¥f5

syngenei ¢ | ung cancer M ne t expres es I'evel s g folate
receptor. Canemrast mmtoscw s ddsenibed|ih Bnmdpk:@. dhe FETC Ancregpenve deAfondtraddzd 7

ot v aper | ¢ onelerypanpe pt PRt Gl Shins feratiHe b B S BUFeSe O uf f e ed
saline (PBS) @éménsabRs iHat tnddgaibiul inbusd il FIPCCRARbMEA RANE & &0 'HiIfe30Td Via a
' conjugates localized to tumor cells. Other studies (not shown) demonstrate the lack of
such IgG bindin’g to normal tissues, including kidney. The absence of anﬁbody
binding to folate-FITC located in kiduey tissues arises from the fact that if the folate

receptor is on the apical membrane of the kidney proximal tubule cells, antibodies do .

not gain access to that region of the kidney. The phase contrast images (transmitted

images) show the morphology of treated and untreated tumor tissues, revealing the
 death of cells in the treated samples. :

, EXAMPLE 4
EFFECT OF FOLATE FLUORESCEIN ISOTHIOCYNATE CON]UGATES ON
GROWTH OF SOLID TUMORS
The procedures were similar to those described in Example 1 except

that each animal was inj ected subcutaneously in the shoulder with 1 x 10 M109 cells

‘(day 0) following prior immunization with FITC. The immunizations with folate-
- FITC after tumor cell implantation consisted of 1500 amol/kg of folate-FITC givenin

6 intraperitoneal doses at 48 kour intervals (days 7, 9, 11, 13, 15, and 17). The

‘resulting solid shounlder tuino;s were measured and the percent increase .in tumor size

was determined. - The tumor growth curves depicted in Fig. 4 show that the growth of




gamma car boxyl -1i nked et hyl ene di am ne bridge. The concentrations of
folate-FITC injected were O (PBS control), 4.5, 45,450, and 4500 nnol es/ kg
and 8 mce were injected per each folate-FITC concentr 'Bn faor hﬂtal of
40 animals injected. A series of 5 daily injections (d g 12) of
5000 IU of reconbinant human IL-2 were then admnistered to all mce in
order to stinulate the i mune system The efficacy of this imunotherapy
was t hen eval uated by nonitoring survivalzas a function of tinme of
folate-FITC treated mce conpared to control animals. As shown in Fig. 1,
medi an sur vi vasolidftumoms evas sigaifieaniyi inhibited when MifQswase SOS&H WRPRISER T t h
control mce exhibiting a.nmedian survival of 23 days post tunor

i mpl ant ati on, Iy rgmbigher Witkike. o ce surviving increasingly |onger as the
dose of t-he conjugate was increased. As little as 45 nnol es/ kg of
folate-FITC was able to pronote long-term survival of mce wth higher
doses being proportionately nore effe@X¥AMPLEISt hough the fol ate-FlI TC was

{Tstue (but mot - areEReRPRTRIE RN WAL RS LR ok NgS ity or

normel organ toxicity Weahe@edce@ir@shvir sahil RS thoS diiBrilY iR BESh EREﬁg?t
veterinary pathologist. EXAMPLE 2 | MAG NG OF NORMAL VERSUS TU I SSUE

W TH FOLATE cerilssminps worrreatdratie? failySareiasYdya Brhibbeh p2)ofs600 83 ofier e
simlar to thosgesqki N - aat. .t he ani ypl s yere

i njected with 24JK—FBEHPﬁﬁ%g'%g$ﬁgghaﬁ§h%ﬁggﬁ&'%%ﬁgé@FQF?ﬁﬁﬁ£?§§8n af ter

i nj ection wit HAg)allel251dajly injebtivhsst0es ppag), brTNF-8]8 TijenRds anthyesard, ned

by FI TC i nmunof h#grgfcg@gﬁ u}?i ng confocal f| uorescence m croscopy for

Local i zat j on GPTEREE GER ebssaizal to isrion ¥1t 3 desss oh EbQRme kenfdplateki dney,
liver, and MYECer binfi®W8Sresdeinbn dags 3 BRYS 2RBAGRS LMk 45" ographs of the
various tissue sli (r:es- as c?%nt rc?l sag?al ong \famﬂt h togg%ﬁl]%%?%??gﬁbe m cr ogr aphs.
The fol at e- FI Farthermore imen effprt to sediice the tapewphiraidblobtaimiohgHmm surdeddaand in

ki dney proxi WES r receptars .for foljc id are _uniquel

e e AR A S5 Bt RERRLE 80 e ™ 'Y
lifespan of tumor-bearing mice was generally shostened as compared to that shown in
Example 1. The results shown in Fig, 5 demonstrite that I1-2 alone Wwas more

effective at promoting long temi survival of animats than was combination treatment
with IL-2 and IL-12 or with IL-2 and TNF-c. In contrasﬂ combination treatment with
L IL2 zindlIFNma was more effective at promoﬁng long term survival than'“.ras -2
alone. Aminofluorescein was injected along with the various cytokine combinations
as a control because this compound is not linked to folate ﬁﬁd will not retarget anti-

- fluorescein antibodies to tumor ¢ells.

-  EXAMPLES6 |
'EFFECT OF MULTIPLE INJECTIONS WITH FOLATE FLUORESCEIN
ISOTHIOCYNATE CONJUGATES
o The procedures were similar to those described in Example 1 except
* that the animals were injected intraperitoneally at 48 hour intervals with 6 daily |
injections (days 7, 9, 11, 13, 15, and 17 after tumor cell implantation) of 1500
nmol/kg of folate-FITC. The results show (Fig. 6) that multiple injections with folate-
FITC improved long torm survival of animals freated with folate- FITC and IL-2 as
 compared to 2 injections of folate-FITC given at days 4 aﬁd:7 after tumor cell
 imiplantation. o :




| MAG NG OF TUMOR Tl SSUE W TH FOLATE CONJUGATED TO FLUORESCEI N

| SOTHI OCYNATE OR W TH PHYCOERYTHRI N LABELED GOAT ANTI - MOUSE | gG The
procedures were simlar to those described in Exanple 2 g@@gﬁt btgﬁé MLO9
cells were used, and tissues were exam ned by FITC fl uor e &n

i mges), and phycoerythrin (PE) fluorescence (red innages). For PE
fluorescence, the fluorescent |abel was |inked to goat anti-nouse |1gG
anti bodies for use in detecting binding 9p. endogenous nouse anti-FI TC
anti bodies to the fol aate-FI TC conjugate which accunul ates on the tunor
cells. Folate-FITC treated and untreatEgAMIPIOE7 ti SSues were conpared, and
both types of sanples were al so exam ned b hase - contrast m croscopy, as
described in Exagg’l@@IS%Bm@Tﬁ%EQBégg@&J@EﬁﬁﬁBWﬁQﬂﬂQ%éNﬁﬂi on of
folate-FI'-TC to, tunor tissues (Fi ] P rescence denonstrates
t hat endogenous nouse anti-FITC ag%?%%%?égﬁgc@%&?% the folate-FITC
conjugates |ocalized to Thampcedetes sverdXiimdlar wtthalic dssctibed indhyaviuple Hexrvapist r at e

the lack of sych.laG binding.t or i ssues, jnocludi I dney. . The
absence of ant !Ei‘gg%%mm Sd‘iv?icﬁg?l???d;‘fv’égzg‘?—é ﬁ@kﬁ@%{’tﬁ%ﬁ%ﬂ@ﬁo €

arises from t heefeafdatellRdih dither 0Rtd PITAS 6r 112 EBAS. OFuribSriiite S tdiir €8s WHEDT ane
of the kidney proxina] tubule cells, antibodies do not gain access to that

region of the WRRIFHSA intraperiengally wsoleserthed in Fugerle 0t Thisswpeniment (fenfiieed) show
t he nor phol ogy. d.Hid 1 i € reveali he death
of cells in thgggtgééfé}t?@%&g%an%'es. Wé@l@ﬁ%&%ﬂf SCEI N

| SOTHI CCYNATE ohidtddédg=tsimlsurvisROyiiniorbEédidenittIMURBHiad Rervhrabi@ed fop hener e
.simlar to those described jin ampl e except that each_ animal was

I ected - subcCRHEGEGR 1 B AHEES pirmpalh i Bhtad wih B bt B, ot Risfay 0)
fol lowing pri oFrigwHNDZRk 6) 194 ) | LU Z il d ' igte- FITC
after tunor cell inplantation cpngﬁ%%\%ayg?gsl%oo nmﬁékrgag?%%ﬁ{n?} ?C
given in 6 i rdemgpsisie Brbike cesity offiolAGFHIG and Fit-2 tombmotedanpsterin s@rvival, 13,

15, and 17). The .resulting solid shoul der. tunors wer sured and the

percent increase I'n L #mg?ezlgm%gzy%%cﬁg%OWHﬁg?ﬁﬁg%&F WHe Bur ves

depi cted in Finpgligibkleivet dicthe Slieival sfuwhd mite i thelBEREH6f FORMPITC and with ’
folate-FITC having only a minor effect.

| EXAMPLES
* NK CBLL INVOLVEMENT IN THE SYNERGISTIC EFFECT OF FOLATE
FLUORESCEIN ISOTHIOCYANATE CONJUGATES AND IL-2
The procedures were similar to those desctibed in Example 7 except
thaf one group of animals was treated with polyclonal rabbit anti-moﬁ.’s‘.e NK cell
 antibodies (anti-asialo GM1; Wako Pure Chemical Industries, Ltd., Richmond, Va.) in
combination with folate-FITC and IL-2. Each mouse was injected with 0.2 ml of a
1 :10 dilution of the antibody s;tock solution on days 1, 4, 9, and 14 after tumor
_ implantation to achieveNK cell depletion. Median survival times for the control
group and the groups treated with folate-FITC +IL-2 or folate-FITC +1L-2 + a-NK
Ab were 18, 42, and 18.5 days, rwpéc_ﬁvcly.' The results shown in Fig. 8 demonstrate
- that NK cells mediate the synergistic enhancement of long-terin survival of hunof—
B beéﬁng mice caused by combination treatment with folate-FITC and-IL-2.




-21 solid tunmors was significantly inhibited when animals were treated with
folate-FITC in conmbination with IL-2. .EXAWPLES EFFECT O TREATMENT W TH
COMBI NATI ONS OF CYTCOKI NES The procedures were "simlar t@%@gfﬁ&&gﬁ@%i bed
in Exanple 1 except that the animals were treated with |'ections
(days 8 through 12) of 5000 IU of reconbinant human. IL-2 along with
either IFN-a (5 daily injections at 2.5 x 104 U day), I1L-12 (5 daily
injections at 0.5 g/day), or TNF-a (3 inj-2&tions at days 8, 10,." and. 12 at
2 g/ day) subsequent to injection with 2 doses of 1500 nnol/kg of folate-

FI TC or am nofl uorescein on days 4 andEXAMRIEItunor cell inplantation.
Furthernore, in an eff ' uj to ohtain long-term
survival data, the tu%@f@%ﬁgﬁ%ﬁmm‘?‘%§m y close to
the liver. Therefore, the |ifespanpdotunierr OBRLENG M ce was general |y
shortened as conpared to that shown in Exanple 1. The results shown in
Fig. 5 denpnstrate that Theproggdsyes Wegsssimiato tuisé desciibesl intExpmpledt éxaept! ong

-term survi val ' i Lon treatment.. w.t-h.l L-.2 and
eV e B8 LR b B BB BB Aot SRR ol ettt . T | L,
and 1FN-a was Emmleﬁjzeﬂtthe/mimhlswewﬁjécfbgvﬁms,@ﬁﬂ&aybﬁ/&vmelcoﬁﬂaitedmﬁhI L-2
al one. Am nofl yoresgei s injected along with the various cytoki ne

conbi nati ons %&%&E’-‘%&Sﬁﬁnﬁ@@é@@b%@% tese). angh HilN-p; (3800 Vhsilosa| at ed
will not retarg@giavants bt | ' t . LE 6
EFFECT OF MULTI F>|_E§ Ry E)Cflr}g%gq{a/\v%% Fagéré%ﬂ%il?%%%%&%m"g@# ﬁ&w
CONJUGATES Thewgre shdbngwaibyiaieetion of § w0t 19hadie ouldsyc6l it initialacpdet! 1
except that t.he anisal,s were inject ' aperi toneal .at. 48 hour
heerval s i ¢ H BT, Y Mk fon B £5 8 Aaths SRR op B0 G abdesBlnafigmprenty ( o
tunor cell i nubphingitioR)Yr bYTinjsSR ¢TI £ k& 19he 1 SdiRE BRILASpoliafecus ikt S Show

(Fig. 6) that nultiple infjections with folate- FITC inproved |ong term
survival of arfieFesma) oadeei2%wlier migpldmmortelldmplagtotion.2 as  conpared to . 2
s oot fot At e PG lbWith Ry, § kol Gorfin e of 4HREL 8 njoted

. with 5x 10° M109 cells was 18.5 days. The median survival time of control mice

ifjected with 1.5 x 10° M109 cells was 18 days. The median survival time of control
' mice injected with 2.5 x 10° Liné 1 cells was 23.5 days. “The median survival time of
mice injected with 5 x 10° M109 cells treated with folate-FITC in combination with
| IL-2 and IFN-a;, challenged on day 62 with 5 x 10° M109 celis, challenged on day 96
with 1.5 x 10° M109 cells, and challenged on day 127 with 2.5 x 10 Line 1 cells was
| greater than 19_2' days. | |
| ‘The results shown in Fig. 9 demonstrate the development of a long-
) '}asﬁng-, cell-type specific cellular immurity in animals treated with folate-FITC in
601ﬁi;_iﬁaﬁon with IL-2 and IFN-e. This long¥1asfing immunity protecteci the animals
 iifplanted with M109 cells and receiving folate-targeted immunotherapy from the
recurrence of disease upon challenge bjr a subsequent injection with M109 ceﬂs.. The
survival time in these anjmals after the final challenge with Line 1 cells may be due to
the prése‘_nce of folate réceptors on Line 1 cells at lower levels than 615‘5/1109‘06113, and
Qn-the presencer(-)f tumor antigens shared between M109 cells and Line 1 célls |
- -reslﬂﬁng inaMl1 09-specific cellular immune responsé capable of crosthaJk ﬁrith Line
1 celis.




30 December 2004 -22 EXAMPLE 7 SYNERG STI C EFFECT OF FOLATE FLUORESCEI N IS
017HOCYANATE CONJUGATES AND | L-2 The procedures were simlar to those -
described in Exanple | except that the aninmals were injected with 1500.
nmol es/ kg of fol ate-FI TC and some animals were treated 3 Procbesp04
folate-FITC or IL-2 alone. Furthernore, the tunor cells were inplanted
intraperitoneally as described in Exanple S. This experinent (see Fig. 7)
was performed to determ ne whet her fol at esfl TC and |L-2 act synergistically
to pronote |ong-term survi vaI of tunor-beating mce. Median survival tines
for the control group (n =8 andtlﬁ,{% (n—8) treated with IL-2,
folate-FITC, or folate- FITC + IL-2 were E’E?Q and 42 days,
respectively. The resEFFEC'EIQﬁ/\EADGﬂEJDNBIHdHIMSOFME:ETREAH*E@ capacity,

of folate-FITC and surV| val of tunor bearing mce
is strongly synerg@@%ﬁﬁq@wﬁ%&ggg@ WME GONHEGATESDI e

ef fect. on the survival Ofhd6cddufes webe diABar3H FRRES %5?1@(? vm t h
folate-FI TC having only a m nor..effect. EXAVPLE 8 NK CELL |

THE SYNERG ST 8 FE@’FW @ﬂlﬁFWAﬂEP aF@@@RE@@EDMﬂﬂS@' ﬁb@ﬂﬁbﬂm&cﬁmﬂﬂeﬂES AND

I L-2 The.proce be n_ Exa

t hat one groupﬁ%hftﬁg?\ |s @E%e? %‘D‘I tvﬁﬁ’pe%'?%tﬁog OF WB1Si tEse NK
cel | anti bodi feki¢BG (1860 aixme@u@ alMIk. R\doses O § i 103U mdyetsr:d ﬁﬁIU'—t d.

Ri chrnond; Va.) co wi-th late-FI TC and | L-2. Each npuse was

i hj ected with Gbg) > ’g?(l’ﬁ%téféggb OHﬁl"U‘tQQHﬁ(]&P)Q Rledays %Qdylswddﬁaﬁmtumpon on
days 1, 4, 9.,ceilphitaBbii e

“depl et i on. I\/Ed(i an IS)UI’VI vaIA?(?lﬁe&gm or #i'ﬁﬂ%:ont rg?ﬁ' group a?gﬂﬁllle groups
treated with fwmléhmpmgemomnmaﬁ&i)fmmmwm-}awmBSA, s dNswm D ver e .
"188, 42, and spec ely Ther |ts _shown:in Fi .
denonst r at e 'gﬁ% Oﬂﬁ¥ ﬁdfa% ﬁE’&Y‘%ﬁEt B @F@W@Mﬁﬂ%ﬁ@@rﬁﬁ%eﬁﬁd%g term
survival of tubBteFITCaniragelinG® ﬁc&bﬁﬁ%m &R RV h B2t dSELFBRY 03, i

folate-FITC and | L-2. 30 Decenber 200
contrast, no substantial difference was seen between the median survival tmmes of

_ control mice (mice injected with M109 cells and treated with PBS) and mice treated
© With IL2 alone. '

EXAMPLE1l |
IFN-0. ENHANCEMENT OF SURVIVAL OF MICE TREATED WITH
FOLATE-FLUORESCEIN ISOTHIOCY ANATE CONTUGATES AND IL-2
The procedures were similar to those descnbed in Example 1 except
7 that the tumor cells were implanted mtrapentoneally in the posmon described in
Examplc 5, and the animals were treated with PBS (control) or were co-mJ jected with
o folate—FITC (1500 nmoles/kg) and 1-2 (5000 TU/dese) or folate-FITC (1500
| nmoles/kg), IL-2 (5000 IU/dose), and IFN-¢; (25,000 U/dose) at days 7, 8,9, 11, and
14 after tumer cell implantation. An additional group of mice were co-m;ected with
- folate-FITC, IL-2, .and IFN-¢r, but the animals were not prelmmumzed mth BSA-
~ FITC. Fig. 11 shows that the med.tan survival time for control nuce treated with PBS
. was 18 5 days, the median survival tune for mice co-inj ected with foiate~FITC and IL-
' . 2 was 20.5 days, the median survival time for mice co-injected Wlth_ folate—FTI‘_C, IL-
2, and IFN-q. was greater than 60 days, and the ﬁwdjan survival time for mice co-
| injected mth folate-FITC, TI-2, and IFN-;, but not prelmmumzed was 24. 3 days
- The medlan survival time for mice injected with folate-FITC and 1L—2 was not



-23 EXAMPLE 9 DEVELOPMENT OF CELLULAR | MPAUNI TY AGAI NST MLO9 TUMOR CELLS
The procedures were simlar to those described in Exanple 1 except that
the tunor cells were inplanted intraperitoneally in the positiaqn described
in Exanple 5, and the animals were injected with PBS (cohPeesmbes re
co-injected with folate-FITC (1500 nnol es/ kg), UL-2 (250,000 |IU dose), and
| FN a (25,000 U dose) on days 7, ?,,9, 11, and 14 after tunor cel
implantation. Additionally, the animals _y#re challenged by injection of 5
x 105 MLO9 cells on. day 62 after initial tunmor cell inplantation, by
i nj ection of 1@%&&@&&&9@%@mhu@am&%eaiﬁemaﬂc&h@{eﬁ%@@am@ooo

a

i nplantation, or b |nject|on of 2.5 x 101 Line | cell
Spont aneous | uligof ﬁ(ﬂ‘?ﬁ‘?s e@ﬁsﬂmlﬁqyéﬁﬂld@m&c&]abvmﬁﬂmwlate

i npl ant ati on. d n surV|v trol mce

injected with ganaﬁ ce §Hhas %ggbﬁd%§gce Wgwg?ﬁﬁggvﬂ?gtine

of control mni c&emgnpel:oﬁ&ymﬂ,t&) 9115 and wmwlshswmm@mmmﬁiewdl an
i ce injected with 2.5. x 105 Line | .cells was

|t
23, 5 days.  ThelhE IS APAFPYAR i At e sk hat 6PELE 3 aomA0S

cell's treated téabded: O Al il hGtel Wi IRIoP&llls WiWolale-rHie ¢ | FN\+-a,
chal  enged on day 62 with be 105 MLO9 cells, V#w) IEJEf-engeél on day 96 with

1.5 x 106 MLO9 cells, and challenged on day 127 with 2.5 x 105 Line 1 cells

was (greater than 192 days. The resul n Fi-g. 9 denonstrate the
devel opment of a long- |asting; cell- ]cir fic cellular imunity in

ani mal s treated VEFFE@WEEFH,@ONOFQIIIW@CEDDS@NPOUAT%—’FNﬁGEE‘EDa Thi s
| ong-lasting i munity prot ect ed the ani nal | anted with MLO9 cells and

receiving folatte-targeted i m‘runot recurrence of disease

upon chal l enge by a subqggpgg%d&%v%}%gl& a}“‘?%ﬁoﬂ"&?ﬁ%ﬂmfm np?%}?‘éée" ;albe

time in these aninals afte na enge w he™)
due to the pribatéreciemof cdlisiveeteinpdadgl iotrapetitonealheinthepdsitionalesdrivettin | evel s

ML0S colI's andoETRlE  “etRdniol g iigrirwin bESGtaiobif Mo e miseled Titrune
response capaliblatedfITCI(Q560 b1/ Im,i(sm@o 10/3684)) #hd IFN-« (25,000 U/doss) on
- days 7,8,9, 11 and 14 after tumor cell implantation. Additional groups of mice were
co—m_] jected with aminofluorescein (1500 nmoles/kg) IL-2 and IFN-o or with folate-
-FITC, IL-2, YIFN-¢;; and anti-CD8* T cell antibody (in the form of ascites and |

' adxmmstered ondays 2,3, 7,11, and 15). Asshown in Fig. 12, the anti-CD8" T cell
antibody m]nblt_s_ the increase in mean survival time in mice treated with folate-FITC,
IL-2, and IFN-« indicating that CD8* T cells play a rOie in fhe activation of the
cﬂlul_ar immune response by folaté-tatgeted immunotherapy. Aminofluorescein was
m_; ected along with the I1.-2, IFl;I-oc éyto]ﬂ’ne combination as a control because this

‘ compdund is not linked to folate and will not retarget anti-ﬂliorcs’cein antibodies to
tumor cells. Fig. 12 shc;ws that aminoﬂuorescéin 'along with IL-2 and IFN ¢ is much

- less effectlve than folate-FITC, -2, and IFN -¢ at increasing the median survival
time of mice 1mplanted with M109 cells.



30 Decenber 2004 -24 EXAMPLE 10 EFFECT OF |L-2 DOSE ON SURVI VAL OF M CE
TREATED W TH FOLATE- FLUORESCEI N | SOTHI OCYANATE CONJUGATES The procedures
were simlar to those described in Exanple 1 except thatsg ﬁgce}wgg%og‘@l S
were inplanted intraperitoneally in the position: descrl anpl e

and the animal's were treated with PBS (control) or were co-injected W|th
folate-FI TC (1500 nnol es/kg) and IL-2 at doses of 5 x 103 11U (I X), 0.5 x
105 JU (10X), 2.5 x 105 1U (50X), or "5 %101 IU (100X) at days 7, 8, 9,

11, and 14 after tunmor cell :inplantation. Additionally, the animals were
i mmuni zed with FITC | abel ed keyhol e ldympipagocyani n (KLH) rather than
FI TG | abel ed BSA. As shown in Fig. ' 10, the nmedian survival time of mce

inpl anted with M O0PREMENEMRY HRERCIIORGM- CSFDNFOIATIE TARGELZRRd Wit h
increasing IL-2 dose abgyfnalo Jl‘hg%!ﬂﬂs contrast, no
substantial difference was seen be mem%ﬁg%m%ﬁ mes of
control nmice (nmice injecTiethrosedhrebof: similho #ike 5Ab&TinMxbpRADxcad M ce
treated with 'Eﬁ‘ﬁ | one. EXAMPLE 11 | FN-a_ ENHANCEMENT OF SURVI VAL OF M CE
TREATED W TH e e CeYestprR i WWWWBYWM%dMﬂmz The
procedures Wergxassiph 5.aAal@ichdIRS gﬂsgg Iﬁi%aaﬁmu at the
tunor cells were |ﬂ3répl antedol nt'rap eralﬁtg{)eﬁe y T'n the positi %%(clkgé%rl bed in
Exanpl e 5, andueiplegyiokiries mvércbng Hea (5000 Wiidosd)IBN € (25,068 (//dose), und €M-
co-injected w FI.TG(15 nnol es/ ki d IL-2 00, | U/ dgse) or
fol ate- FI TC (T 3%%‘?d°§‘f’l<%h<°°P’E?‘§1 ﬁﬁm‘@%@&as%ﬁaggw?ﬁ tonso

U dose) at daymdays 8to B2 aflck MBtell ddpRhiaBsn ﬁvﬂiﬁﬁ'ﬁvaﬁ hibseddbpt %ﬁ&ﬁ%ﬂf@

additional group of mce were co-injected with folate-FITC “IL-2, and

| EN-a, but t helosssiafdPe0 nmples/ks of flate-iEl( pr deysv and 7B The rﬁuﬁsideﬂi‘ﬁgi in11 shows
R R L
|L- 2 was 20. Shetaydian sireivabtitne for snice injeated WittEILEDIFNA; @nd GMAGSPGHigBuii t h
fol ate-FI TG, Ifl'la.'t:e-FI'l‘C was 22 days, the median survival time for mice injected with folate-
. FITC, I-2, and IFN-c« was 38 days, and the median survival time for mice injected
with folate-FITC, IL-2, IFN-«, and GM-CSF was greater than 57.5 days. The results
‘demonstrate that GM-CSF further augments folﬁtc-targeted tumor cell killing in mice
 also treated with -2 and TJFN-a.. The median survival time for mice injected with
PBS, IL-2, IFN-0, and GM-CSF was not significantly different than for control mice
mdlcahng the importance of targetmg a tumor-specific immune response by using

folate-FITC.

EXAMPLE 14
EFFECT OF IFN-¢ DOSE ON SURVIVAL OF MICE TREATED-
. WITI—I FOLATE-FLUORESCEIN ISOTHIOCY. ANATE CONJUGATES
The procedures were similar to those described in Example 1 except
_ that the tumor cells were 1mpianted mtrapentoneally in the position described in
. Bxample 5, and the animals were treated with PBS (control) or were co—mjected with
folate-FITC (1500 nmolesfkg) and TFN-« at doses of 1.5 X 10° TU/dose (6X) 75X
- 10* IU/dose (3X), 2.5 X 10* TU/dose (1X), and 7.5 X 10° IU/dose (0.3X).
Additionally, the animals were immunized with FITC-labeled keyhole limpit
hemoqyahin (KLH) rather than FITC-labeled BSA, and the animals were injected
‘with folat&FITC and IFN-c on days'7, 8, 9, 11, and 14 after tumor cell implantation. —




.2, and IFN-a was greater than 60 days, and the nedian survival tine for
mce co- injected with folate-FITC 11,=2, and IFN a, but not preinmmunized
was 24.3 days. The nmedian survival tine for mce inj ecte#b th fogﬁbf FI TC
and. 1L-2 was not 30 Decenber 2004 -25 substantially dif e’{nb[cﬁ or
control mce because the mce were injected with 5000 |U of 1L-2, and, as
described in Exanple 10, IL-2 doses of above 5000 |U are required to

i ncrease the nedian survival tine in nmce, I(]reated with folate-FI TC using
the reginen of days 7, 8, 9, 11, and 14. %e results shovvn in Fig. 11
denonstrate th VE,NI@F \ARES ncre al
tinme that occu?%s%g a relgﬂfét ofmé%ﬁlr eat rr?aarﬂuﬂgf()fﬁ'%l%ee ‘{‘@ﬂ}‘@mﬂ?ﬁ%&ﬂﬁ
cells with fol teatedwitk falnid- mcmcrmnﬁfeaﬁﬁgﬁtﬁa%swﬂéﬁﬁmﬂﬁo@+ T
CELLS ON FOLAT %Jﬁﬁﬁﬁ | MVUNOTHERAPY The procedures were simlar to

t hose descri be (dé"?t except that the tunor cells were inplanted
Intraperitoneally in the position described in Exanple 5; and the aninals
were injected with PBS (control) or were co-injected with folate-FITC
(1500 nnol es/kg), 1L-2 (5000 | U dose) EXAMPLEMS a (25,000 U dose) on days

7, 8 9, 11, and 14 af?%#@p : t at ..Qn. [ £ |._groups of
mce were co-injected Wt amh@%%#%ﬁt@%@ﬁ&@@%?ﬁl L-2, and
|FN-a or with folate- FI TG, mezﬁwmmnmmﬂ@ﬁ@ﬁ cell antibody (in

the formof ascites and__adm ni stered on_days 2, 3, 7, 11, and 15). As
shown in Fig. 12, the arﬁl}emdur?s‘af@welsm%mﬁ'@egdesw;heﬁm&meanmeease in

mean survi val thhﬂfﬁetuﬂld%a%&éreﬁﬁ Rt ibab e B dn'the podidtnites@iida s T 2@

indicating that CD8+ T cel play a role 1n e act
cellular i mmmmmmamm@dmmﬂmmm@wecékmjmédwmescel n

was inj ect ed L EN conbi pation_as _a control
because thi's ‘ﬁm%‘ﬁ ﬁﬁi&sﬁlﬂgﬁc W@leﬁ(éoww) %@Wé?éé‘t

anti - f | uor esceaiohusiedd=9pei With f&aie-ﬁﬁﬁ@c; phe zkﬁmfﬂ%o&&ﬁ@ﬁ&f Ff
amnofluoresceln algﬁgwthlL andIF a is " mich less e ctlvethan

fol ate-FI TC, HP! ENFN-6 (2.5 3 & 9'omiisiday)tan daysdds,h 13andi v alfiet tiumer of
mce. | r’rpl ant %gll Woh BrVEGP ﬁ(ﬂlﬁ(ﬁla]ﬁ nPEGEIR er &2 mized with DNP-labeled
keyhole limpit hemocyanin (KLH) As shown in Fig. 15, the median survival time of
‘mice treated with folate-DNP, 1L-2, and IFN-a was increased relative o control mice
7 (treated with PBS) or mice treated with DNP, IL-2, and IFN-c.. Thus, DNP is also an

eﬁ'eotwe immunogen for use in folate-targeted 1m1mmotherapy

EXAMPLE 16
. SYNERGISTIC EFFECT OF FOLATE FLUORESCEIN ISOTHIOCYANATE
o CONJUGATES AND IFN-o.
The procedures were similar to those described in Example 1 except
' that the tamor cells were implanted mh'apmtoneally in the position described in
- Example 5,_ and the animals were treated with PBS (control), IFN-« alone (7.5 x 104
‘units/day), folate-FITC alone (1500 nmoles/kg) or were co-injected with folate-FITC
(1500 nmoles/kg) and TFN-at (7.5 x 10¢ units/day) at days 7, 8, 9, 11, and 14 after.
_' tumor cell nnplantahon -Additionally, the animals (5 mice per group) were
- immunized with FITC-labeled keyhole hmplt hemocyanin (KLH} rather than FITC-
labeled BSA. As shown in Fig. 16, the median survival times for the groups treated
with PBS (control), IFN-c, folate-FITC, or folate-FITC +IFN-a were 17, 17, 23, and



-26 EXAMPLE 13 AUGVENTARY EFFECT OF GMt CSF ON FOLATE- TARGETED

| MMUNOTHERAPY ENHANCED BY IL-2 AND | FN-a The procedures were simlar to

t hose described in Exanple 1 except that the tunor cel I§0 fnt ed
intraperitoneally in the position described in Exanple Adgl tironally, as
indicated in Fig. 13, the animals were injected with rrultlple cyt oki nes
including I'L-2 (5000 | Wdose), IFN a (25,000 U dose), and GwW CSF(3000

U dose): The cytokines were co-injected ixg.a series of 5 daily injections

on days 8 to 12 after MLO9 cell inplantation which was subsequent to
i nj ection wi t B3laysleepsctiielyl SR seveBli shig tiat ekativs Tl T Gep nd 7.
The results depicted in Fig. 13 show that the medi an sur vi val m ce

treated with PEg {lteF Eqwomoiﬂ@%@ﬁmﬁmfﬁmgfmem ce | nj ect ed
with IL-2, TFNa, and G CSF wi thout folate-FITC was 22 days, the nedi an
survi val ti me for mce injected wwth folate- FITC, IL-2, and I FN-a was 38
days, and the nedian survival tine fdEXAMPLET] ected wth folate-FITC

IL-2, IFN-a, and_ GM | Was.. gr t S. The results

deronst rat o' « Rt et QDI PfloR AR AP DR ARl AR CHHSIRESIAR 111 ng
in nmce. also treayrs GONCENTRARIONS ON FONHTEERROSERVEVAY. &rme for
mce injected wwith PBS, IL-2, IFN a, and GW CSF was not significantly

different than for cont FbFP?ﬁce@HCSlWRWEIEﬂan@thmdeﬂmmemqﬂclexcgﬂtl ng a .

N Dot on b O GERNRAE R R B e et

| SOTHI OCYANATExﬁﬁmwGﬁEﬁe aine i Ee &éa.té(BmMBS (&bﬂﬁdl)&fr e ERfRted SEM | bed
i n Exanpl e | g)ﬁ eﬁtggltéug e tumor cells were inplanted intraperitoneally

in the positi Hmtsé%@a}qﬁ%w “é?réxtll%“%}ﬁﬁfw er with &lateeat ed with
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- As shown in Fig. 17, the median survival time of mice treated with folate-DNP, IL—Z

a_nd_ IFN-o was increased relative to control mice (treated with PBS) or mice treated
w1th PBS, '.IL{-Z, and IFN-o.. The mice treated with folate-DNP, IL-2, and IFN-¢ (with
L2 and IFN-¢; at concentrations of 2.5 x 10° units/day and 7.5 x 10* units/day, |
' Tespectively) were completely cured.




with folate-FITC and |FN-a on days 7, 8, 9,1.1, and 14 after tunor cell

i npl antation. 30 Decenber 2004 -27 As shown in Fig. 14, the nedi an survival
time of mce inplanted with M09 cells aB9 treated with BOIDEcemBETEIO4
increased with increasing | FN a dose above an IFN-a dose of 0.8 X 104

| U dose. %%EFFECT COF DI NI TROPHENYL AS THE | MMUNOGEN ON

FOLATE- TA NOTHERAPY The procedures were simlar to those
described in Exanple 1 except that the tunor cells Wre inplanted
intraperitoneally in the position described in Exanple 5, and the aninmals
were treated. witJseBE (control) or were co-injected with - dinitrophenyl
(DNP) (1500 nnol es.k%,. |L-2 (5000.1 U dose/day), and |FN-a (2.5 x 104
uni ts/ day) or wi PhiSBIEMMPRqERR  SIINGNA COMRPSINE 13 FomMheN 65 /% figand pnd ans000

| U dose/ dayimmaRgedd MoterdiR: St HfubliichS ilFUdogblzel2Ys dn Hidodencht: 0ANY 14

after tunor cell inplantation. Additionally, e an S wePe 1 mmuni Zed
W t h DNP- | abxdgsgouskantiwidy ihianhpist ahiered oy dnirevogiizel dirdstlshgwn iimmibegeelllin, t he
medi an sur vj \éei'llos{?i me of mce treated with folate-DNP, IL-2, and | FN-a was
increased retatrve to control mce (treated with PBS), or mce treated

with DNP, IL-2, and 4 chmpoudd éspat\Rf stindligfnPln & fu S bR or
use in fol ate-targeted im‘;unot h%ar apy. EIXAI\_/PLéalG S@EE%&%‘?I C EFF%@%

FOLATE FLUORESCE) e comprpmbieeqamt birdaniucdigend-ianmundgin gofifugatey ocedur es wer e
simlar to those;dascri in le. 1 except that.t unor.cel.ls were

i npl anted intr aper ?%o#éﬁﬁ?ﬁr%%%%ggwg%?%egsfr’inb@dn&ﬁo‘ﬁ Shpraeing agn q
the ani mal sentlogenduse Ati@dne fekpdABS mednéd Qpreifit Fifidinationof 4 Bopuidish of

uni ts/day), folate-FITC al gne (1500 nnol es/ k_g) or were co-injected with
f ol at e- FLTQPathagsats ¢rlis e Eradpst anigal hatbaring sgd population wheredaghe memberyof7, 8,

m co per gronnyt espptatiadTRive 6 bces TRletthdthl S RIS AERIT . i it hempeyani n
(KLH) rather than FITC | abeled BSA. As shown in Fig. 16, the nedi an
survival t iire S f’?ﬁe %Qee of e ®1 tvghee(lj}éigdthe medicament comprises two pharmaceutical
formulations, suitable for simultaneous, separate or sequential administration, one of
which formulations contains the ligand-immunogen conjugate, and the other
formulation contains the compound capable of stimulating an endogenous immune

response.

3. The use of claim 1 wherein the medicament comprises a single pharmaceutical
formulation containing both the ligand-immunogen conjugate and compound capable

of stimulating an endogenous immune response.

4, 'The use of any one of claims 1 to 3 wherein the population of pathogenic cells

is a cancer cell population.
5. The use of claim 4 wherein the cancer cell population is tumorigenic.
6. The use of any one of claims 1 to 3 wherein the population of pathogenic cells

is an exogenous pathogen or an endogenous cell population harboring exogenous

pathogens.



with PBS (control), IFN-a folate-FITC, or folate-FITC+ IFN a were 17, 17,
23, and 30 Decenber 2004 -28- 33 days, respectively. These results show

that JFN-a, like IL-2, acts synergisticaPPy with fol ate- Bf RECBHLEF 404t e
| ong-term survival of tunor-bearing mce. EXAMPLE 17 EFFECT OF

ROP S S AT . H GH RAT] ONS ON
CONG TERM SURV VAL G TR G PRl Pashafents STETA 508 et bed

in Exanpl e Toasistény of Hab@tia) faegl, wirosescolybopliena ahaphaskad i ntraperitoneal |y
in the position described in Exanple 5, and the animals were treated with
PBS -(control) or were co injected with PBS, IL-2 (2.5 x 105 units/day),

d I FN . 5 i M - 0] 1l henyl .( DNP 1500
ﬁﬂm es/ kS) ( %f L-_)2< 1?%&‘5?9% T%@ég%ﬁ @% %Hyg % g%ﬁ’%ﬂkﬂgﬁ' I?éfa’rgqga%‘& ﬁi‘lf%}%%é) at
days 7, 8, . specificallyrhindidg &f 4 esll membrareakteptorpl ant ati on. Additionally, the

animals were i muni zed with DNP-I| abel ed keyhole |inpit henocyanin (KFH).

As shown in Fig. 17, the nedian survival tinme of mce treated with

fol at e- DNP, 9] L- 2,Thearé of Ebia 8 b ' leoRld;

(treated with PBS) or mce tr\ggl?eégﬁq\l}\n'@? E@B%%E%Eiegq}%ngﬁ éﬁﬁg.co%%ﬁlrﬁ %fe
treated wit Kol andpiper folatorecaptar-bisding kigdnds 1 L-2 and 1FN-a at
concentrations of 2.5 x 105 units/day and 7.5 x 104 units/day,

respectively) were conpletely cured. 29 30 Decenber 2004 CLAIMS 1. Use of a

l'i gand- i munogen Thenjsegef eng Wil bfidlGms £agPb exh@tindtld Gamll 39 Ehemically

i mmunogen wher ej n said i nmunogen is recognized by an endogenous or an

exogenous aRPmBkasd ita Hhengamuapgenn thiough sbonsing) wompdisitigr sovalgnthyionia, iormune

cell in thga8sin b2 conpound capabl e of stimulating an endogenous

i nmune respo seg I%/\%er elgg t he conpound does not bind to the Iigand-imunogen

conjugate, in the manufacture of a nedicanent for use in a nethod of

enhanci ng a en enous. i hmune response-nedi ated specific elimnation of a

popul at i gn E} ‘}Bg use of claim 10 whexpem the ligand is a fglic acid analog having a
glutamyl moiety covalently linked to the immunogen only via the glutamyl y-carboxyl

moiety of the ligand.

12. The use of claim 10 wherein the ligand is a folic acid analog having a
glutamyl moiety covalently linked to the immunogen only via the glutamyl o-
carboxyl moiety of the ligand.

13, The use of claim 11 or 12 wherein the covalent linkage between the
immunogen and the ligand is by direct covalent bonding to the immunogen or by

covalent bonding through a divalent linker.

14, The use of any one of claims 1 to 3 wherein the ligand is a small organic
molecule capable of binding to a receptor and wherein said receptor is preferentially
expressed, uniquely expressed or overexpressed on the surface of said population of

pathogenic cells.

'15. The use of claim 14 wherein the small organic molecule is an antimicrobial
drug.




pat hogenic cells in the host animal harboring said popul ati on wherein the
menbers of said cell population have an accessible binding site for the
ligand. 2. The use of claim| wherein thdlnedi canent conpd? Hesembper 2004
pharmaceutical formulations, suitable for sinultaneous, separate or
sequential admnistration, one of which fornulations contains the

| i gand- i muABgen Téensegbayy ongrf daimsdt ey whersinnthe lignrshis edhlastans antihdotic.
conpound capabl e of stinulating an endogenous i nmune response. 3. The use
of claim1 wherein the nedi canent conprises a single pharnmaceuti cal

formul ati onizont dhoiusy dfaddy édecof cans-1i BB NEEEEINCHB] 1yGAH ShiAditg GRS Wad
capable of stinul ag%%@ﬁn endogenous i mune response. 4. The use of any
one of cl ai ARIEEDRyeLST ¥i SrPresEedn ypislugly exprevsed oF iygesrpressasl or; metastatic
cancer cell .pppulaisi on. 5. The use of claim4 wherein the cancer cel

popul ation is tunorigenic. 6. The use of any one of clainms | to 3 wherein
t he popul ati on of pathogenic cells is an exogenous pathogen or an
endogenous | ul atiqn harbori ng_exogenous . pat hogens. 30 30 Decenber
2004 7. AThefgse @%BF%?#@%‘“M%W@FW‘%W&%@BH%%@HH gﬁzi s sel ected from
the group consisting of bacteria, fungi, viruses, mycoplasm, and
parasites. 8. The use of any one of clains 1 to 3 wherein the ligand is a
vitanmin capbtbl e &he uspeéiany saklof deingi hdo tlowherssl thenemwbnaegenr is caporganic.

The use of ¢l ai wherein the ligand ig s ed.fromthe group consisting
of folic a@?%cgﬁﬁlag%armf’{ffﬁgif'%wf%@&gels%ﬁlaﬂgrqmb&?dgﬂtpﬂ%nds. 10. The use of
any one of clains 1 to 9 wherein the ligand is chemcally conplexed to the
i mmunogen t hrough bondi ng conprising covalent, ionic, or hydrogen bonding.
11. The use2®bf chh¢ rﬁsfooa/r@?l@l n & hehareigatie i argani¢ ompteculsi ds affiedresgelvawirng a
gl ut anyl nqhﬁ&%)ﬁgﬁﬁlently |l i nked to the i munogen only via the gl utanyl
7-car boxyl noi & y of the ligand. 12. The use of claim 10 wherein the
ligand is a folic acid anal og having a glutanyl noiety covalently |inked

to the i mmunogen only via the glutanyl a- ] )
21. The use of any one of claims 1 to 3 wherein the immunogen is an c-galactosyl

group.

22.  The use of any one of claims 1 to 3 wherein the antibody is exogenous to said

host and is formulated for co-administration with said conjugate composition.

23. The use of any one of claims 1 to 3 wherein the compound capable of

stimulating an endogenous immune response comprises a cytokine.

24, The use of claim 23 wherein the cytokine comprises IL-2, IL.-12, IL-15, or

combinations thereof,

25.  The use of claim 23 wherein the cytokine comprises IL-2, IL-12, IL-15, or

combinations thereof, in combination with IFN-o or IFN-y.

26.  The use of claim 23 wherein the cytokine comprises I1L-2, IL-12, IL-15, or

combinations thereof, in combination with IFN-a or IFN-y, or a combination thereof,
and GM-CSF.




carboxyl noiety of the ligand. 13. The use of claim 11l or 12 wherein the
coval ent |inkage between the imunogen a 51 the ligand is bﬁ di rect

coval ent bonding to the i munogen or by <coval ent bonding £RlsGgmbar 2004

di val ent linker. 14. The use of any one of clains 1 to 3 wherein the |igand

is a small oR@ani The ot eLtlhien 23 RAR: ' a_receptor d wherein
sai d receptor lijsz.nﬁ)ref erentially exﬁ?%%%@%%&%vea%g%% cellor T
overexpresse‘é‘3 mffants 1 f ace of said popul ati on of pathogenic cells. 15.
The use of claim 14 wherein the small organic nolecule is an antim crobi al
drug. 31 30 gg)gecenrggr 2004 16. The use of any one of clainms 1 to 3 wherein
the ligand i43-a (‘Bhé ustamngndrichifdliits 11 3 . . one of clajms 1 to
3 wherein the | iog nd .bi.ndi ite is an _aﬁ??géﬁlﬂbér)lfé %E%IH TA19eyn EQpredE e,
uni quel y expredsagogss &?Eﬁ”@f‘iﬁ‘?@%%ﬂmtﬁﬁﬂpammﬂt@leﬁgaaﬁrns_cel |'s. 18. The
use of claim 17 wherein the ligand binding site is EphA2. 19. The use of
any one of clains 1 to 3 wherein the i munogen is an organic nolecule
having a moldeul athewssegdf ahpsmet daclaitls Q0@ Hahh@Gs: h20keahNgisUSE gf g_l im19
wher ei n thei@m@%gﬂ@ ecule is fluorescein or dinitrophenyl. aq anqthie yse
of any one of clarns I 5% 5Rherein the i munogen is an a-gal actosyl group.
22. The use of any one of clains 1 to 3 wherein the antibody i s exogenous
to said ho% anghii s fornmulated for co-admnistration with said conjugate
conposi ti on?Y23. Hf&segbary oamgf okemol teBavieeih the Li3aMMEh&iRo e GamaUNd
capabl e of ;S | ndogenqQus i pmune response conprises a oki ne.
24. The uselsiﬁlhiﬁd%(%m %gtlﬁﬁcgfagfltﬁ (frh‘gnﬁiﬂ%ﬁli‘)ﬂé’o@mﬁds@sfwib-@id Wia-4 Bamida- 15,
or conbi natdrbemsyliinked efhyled’ didhe f,clai rein, the .cytokine
conprises IL-2, |L-12, | 1-15. or m?’n%@at@%?’?‘ﬁ%%ﬁ?@a%%%ﬂﬁ{ GA with
| FN-a or | F?@cége%_s IRRRINGSespenseisalytaks:. wher ei n t he cyt oki ne conpri ses
IL-2, IL-12, IL-15, or

==

31.  The use of any one of claims 1 to 3 wherein the ligand-immunogen conjugate
is

and the compound capable of stimulating an endogenous immune response is a
cytokine,

32. The use of any one of claims 1 fo 3] wherein the host animal had been

previously exposed naturally to the immunogen so that the host animal has a

preexisting immunity to said immunogen evidenced by the presence of endogenous
antibodies to the immunogen,

33.  The use of any one of claims 1 to 31 wherein the host animal had been

previously exposed to the immunogen by a non-natural process resulting in priming of

the host anim al’s immune response to said immunogen.




conmbi nations thereof, in conbination with IFN-a or IFN-y, or a conbination
thereof, and GW CSF. 32 30 Decenber ZOOé 27. The use of %bﬂ:bm 2?5 wherein
t he cytokine conprises at | east one NK ¢ PI or T cell sti efmbes 8904
use of any one of clains 1 to 3 wherein the |igand-i munogen conj ugate
conposi tion 3gs forpulat ; ] st Lon | Lpl.e ipnjections. 29.
The use of any one ofs‘%c(?g(fl%rlsﬂ{ %§S@ egél\ﬁﬁg?épﬁq}ahgallnwa% reguling 1 e phe

i mrunogen i $he dnimaBs deinune 8Gpoildeds vsecimdtioany one of clains | to 3 wherein
t he |igand-i munogen conjugate is fluoroscein isothiocyanate or

di ni trophenyl conjugated to folic acid via a gamma carboxyl -1i nked

et hyl ene di 381 ne TiHel gt digh HeRAR ¥ Ligkl af i .
endogenous i nmune response i SB%?;«{ oki ngy@gciﬁg_ﬁzgél&gg&ggkg%yg@g}rg&?% I
to 3 wher ei HhQENYHeEEARPISAAATEYe fimuwnjzatiere i s and the compound capabl e of
stinmul ati ng an endogenous i nmune response is a cytokine. 32. The use of
any one of clains | to 31 wherein the host animal had been previously

exposed nat @6al | Wheousehef aAYLLHROSN cEmb NAlto 143 wiRdin ARk "EHdoBEDUS immune
preexisting i munity to said inmunogen evidenced by the presence o

endogenous SRPRSAIPEIseHa hpmoralimmyge respease. The use of any one of clains 1
to 31 wherein the host aninmal had been previously exposed to the i mMmunogen
by a non-natural process resulting in primng of the host animal's imune
response to3%ai dThamseog rlaid3 38 OwRereRihemordl Ofespdnse TRE an! SRqbfred lifinim3
wherein the non-natural process resulting in primng of the animal's

i mmune respBiB¥Sfs vaccination. 35. The use of claim33 wherein the
non-natural process resulting in primng of the imune response is active
i muni zation. 36. The use of any one of clains 1 to 35 wherein the

endogenous #¥munéhe ngs@atsn Howheictekmonlirapaiseismi itated RN ESesponse.

39.  The use of claim 37 wherein the acquired response is induced in the host

animal by using a vaccine composition.

40.  The use of any one of claims 1 to 35 wherein the endogenous immune

response comprises a cell-mediated immune response.

41.  The use of any one of claims 1 to 35 wherein the endogenous immune

response comprises a humoral and a cell-mediated immune response,

42. A pharmaceutical composition comprising therapeutically effective amounts
of a ligand-immunogen conjugate capable of specific binding to a population of
pathogenic cells in a host animal for specific elimination of said cells by an acquired
or innate immune response, co-administered antibodies, or directly by an immune cell
in the host,

and a compound capable of stimulating an endogenous immune response
wherein the compound does not bind to the ligand-immunogen conjugate, and

a pharmaceutically acceptable carrier therefor.




37. The use of claim 36 wherein hunoral response is an acquired inmune
response. 38. The use of claim 36 wherein hunoral response is an innate

i mmune response. 39. The use of claim34,wherein the acqyjr is

i nduced in the host animal by using a égccine conpositiggFﬁgﬁﬁE%Egﬁﬁge of
any one of clainms 1 to 35 wherein the endogenous imune response conprises
a cel | - mediygt ed THIPRARNERARON $Bmpddition RF i & inaangargﬁ'l%ra?g ﬁl)ﬁ%’!ﬁsreieagé) 35
wherei n t he endogenous i nmune response conprises hunor F and a

cel | - medi adeshgedomme response. 42. A pharnaceutical conposition conprising
therapeutically effective anmounts of a |igand-immunogen conjugate capable
of specific binding to a popul ation of pathogenic cells in a host ani nal
for specifig. el MhengHarRRceticAabdnp®iticn BY MInPAdUESEn B ddMRal Mahe
response, co-admnistered antibodies, or directly by an imune cell 1n the
host, and Hm@@HQSWﬁHMéhpable of stimulating an endogenous i mrune response
wherei n the conpound does not bind to the |igand-i munogen conjugate, and a
pharmaceutically acceptable carrier therefor. 34 30 Decenber 2004 43. The
phar maceut #8.al dThephsinidcomical cahposhidiRof elafn BaraiRiah e BirRNIRIAE ease
dosage form 44. The pharnpaceutical conposition of claim42 wherein the
conpound i SCTARIISES dgpound selperd fromsthepraumennsisiios of edl e badds] 2,ilBN- of

claim44 efpql. \ Pdme i 1 i ses a conpound sel ected from
t he groupm@bn5|§t%ﬂ§Go; :?zﬁf&?ﬁﬁk%?hﬁfﬁ%§?£|FN- a, IFN-8, and GwW CSF, or
conmbi nati ons thereof 46. A pharmaceutical conposition conprising an anount

of a Iigaqg-i nggen conjugate effective_ to | abel a oFuIatjon of

pat hogeni ¢ Q_:el I l?l}?r'aa%%lpaiéiwmsﬂmrwrwwg AR 2EONRG 9l Hewpdpimmpnogen

endogenous.jABIRE FHESRANRL1HE gypog,mﬁﬂm o pmg&ﬁc ah4 DO £S5 d&ﬁ}ﬁgﬁt&} the

| i gand-i nmunogéen conjugate 1s tluorescein isothiocyanate or I'nitrophenyl

conj ugat edspeaificobiimimtiod by anaeghipraowsa iloupe- tdsphind et byl enaddimstered

bri dge (f Oelln?itb%aﬁals,-rv%er%&dthg lfoggg -%%%g:ggna&l%uga%g ?sphggrlegce%? xrsghﬁtgc;a?lgtréegror '
dinitrophenyl conjugated to folic acid via a gamma carboxyl-linked ethylene diamine

bridge (folate-FITC) and a pharmaceutically acceptable carrier therefor.

47. The pharmaceutical composition of claim 46 wherein folate-FITC has the

following formula:

O «
e

48.  Use of folate-FITC in the manufacture of a medicament to label a population
of pathogenic cells in a host animal for specific elimination by an endogenous

immune response or by co-administered antibodies.



47. The pharmaceutical conposition of claim46 wherein folate-FlI TC has the
followng fornmula: 48. Use of folate-FITC in the manufacture of a

medi canment to | abel a population of patg®genic cells in 30 Dbesémpsi Fou4 for
specific elimnation by an endogenous imune response or by
co-adm ni stered anti bodies. 35 30 Decenber 2004 49. The use of claim48
wher ei n f ol 49.e- FTECubmef ¢lhe #3 whewiin folherFilCohas thé-Rillobif® fordutnnpound of
the formula: 51. Products containing a |igand-inmmunogen conjugate

conprising a conplex of a ligand and an inmunogen whergin said i rmunogen
is recogni zed by an endogenous or an exogenous anti bogyl_i n a host - ani mal
or is recognized directly by an imrune cell in the hog and a conpound
capabl e of stinulating an endogenous innune responﬁ%ﬁ fjer®i n the conpound

ned preparation
hanci ng an

(2

for sinultaneous, segarate or ; regHod !
endogenous i mrune r .2 ed"spem i c elH nmHnation of a  popul ation
of pat hogeni c ce]_lii e Hbst ani mal harbouring said popul ati on wherein

t he nenbers of sa ael popul ati on have an accessible binding site for the
i gand. 52. A use as clainmed in any one of clains of 1-41, 48 and 49,
substanti al | her ei nbef ore described wth reference to any exanpl e

t her eof 53. 5&; phéarcetweund ehthedormulsi ti on as clained in any one of claim
42-47, substantially as hereinbefore described with reference to any
exanpl e thereof. 54. A conpound as clainmed in claimb50, gubstantially as
her ei nbefore described wth reference to any exanpl e { eof . 36 30
Decenber 2004 55. Products as clainmed in claimb51,y W al |y as herein
described with reference to any q;a ﬁ thereof gahn dr w t hout
reference to the accorrpanyl ng dr C}
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51. Products containing a ligand-immunogen conjugate comprising a complex of a

ligand and an immunogen wherein said immunogen is recognized by an endogenous
or an exogenous antibody in a host animal or is recognized directly by an immune cell
in the host, and a compound capable of stimulating an endogenous immune response
wherein the compound does not bind fo the ligand-immunogen conjugate, as a
combined preparation for simultaneous, separate or sequential use in a method of
enhancing an endogenous immune response-mediated specific elimination of a
population of pathogenic cells in the host animal harbouring said population wherein

. the members of said cell population have an accessible binding site for the ligand.

52. A use as claimed in any one of claims of 1-41, 48 and 49, substantially as

hereinbefore described with reference to any example thereof.

53. A pharmaceutical composition as claimed in any one of claim 42-47,

substantially as hereinbefore described with reference to any example thereof,

54. A compound as claimed in claim 50, substantially as hereinbefore described

with reference to any example thereof.



36 30 December 2004

55.  Products as claimed in claim 51, substantially as herein described with

reference to any example thereof and with or without reference to the accompanying

drawings.



