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Field of the Invention This invention relates to a nethod and

pharmaceutical conposition for use in treating disease g

characterized by the existence of pathogenic cell popul%t]?%%?bef\l%om
particularly, cell-targeted |Iigand-immunogen conpl exes are admnistered to
a di seased host, preferably in conbination with an i nmune system stinmul ant
or other therapeutic factor, to enhance d/ or redirect host immune
responses to the pathogenic cells. Background and Sunmary of the |nventi on
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pat hogens. Wile the i mune systemnornally provides a strong |ine of
defense, there are still many instances where cancer cells, other .
pat hogeni ¢ ceIE—‘%@M@ous agents evade a host irmune response and
proliferate or persist yhish, cORGOMLEN, JM0Rhod HAL bGiidaY compositio for, |
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hemat opoi etic system Furthernore, chermt herapeutic agents havé |1 m ted

efficacy in i Famnbel offiee therapeutic etay to efianeeavdor irelinget ferisbipmuuneror ei gn
pat hogens . can host by evading a conpetent inmune
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response or ne system has been conprom sed by drug

t herapi es. or by other health problens. Al though many therapeutic conpounds
have been dev Io-ed nan pathogens are_or have becone resistant to such

t her apeut i cs. =¥ g L BeHlVERQs and i nf ecti ous organi sns to

devel op resistance to 'fﬁb‘%ﬁ%ﬂﬁ‘:ﬂ é&nﬂ%ﬁﬁ " Q}g cts of
the currently avail able anticancer drug scﬂ$g%‘h&& aalﬂ%éﬁ%%%etg oﬁ%
devel oprrent oﬁntir@WJJnﬂamaqﬁmeIsqoﬂslothecpﬁbogemc 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 infocfious 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



pat hogeni c cell populations with reduced host toxicity. Researchers have
devel oped therapeutic protocols for destroying cancer cells by targeting
cytotoxi c conmpounds specifically to such cells. These 3@opPneember20ta04 - 2-
protocols utilize toxins conjugated to |ligands that bind to receptors

uni que to or overexpressed by cancer cells in an attenpt to mnimze
delivery of the toxin to normal cells. Using this approach

cert ai ni mmunot oxi ns have been devel oped éfonsisting of antibodies directed
to specific receptors on pathogenic cells, the antibodies being linked to

toxi ns such a I clin,Pseudonnnas t QXI I.pt heria  toxi.n, ,and tunor
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10, pp- 291-295,1989: Melby, E. L., CancerRes , 53(8), pp. 1755-1760, 1993:
Better, MD., HW“PH%IV%%%/WPWW%@H@?@I@F%WWH@@W 30, 1991).
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foreign pathogens in a host is to enhance h ne r esponse agai nst the
pat hogeni ¢ celangbodi¢sdemgyfivkedlodpxigs such aswicn, Hseudommminéxotaxit, Dipthafa conpounds
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Soulillou, JP., US. Patent 5,672, 486 wever, s approach has been
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Anot her appro . 1.ng:.Qn t L mune-conpetency is the_ targeting of
an anti-T cel ?F%éé‘g‘b{’a?r“yg&ﬁﬁ“ﬁg“é’f’gﬁ erlhance hpst g "g%{eg?tyngﬁfﬂ’?%g, °t 0 tunor
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descri bed whi °‘%@@%gﬂﬂﬁmgévgeﬁFﬁ@agbﬁEﬁWQWEF§ﬁ¥%@@%§“¢ﬁ@§ﬂ“ﬁ@yéypokines,
with the -cyt okinaQntBdidsyfoP Sxantte, BRBACAGSALREY AliliSic WakSIAS. S%d 9en, and,

thus, stinulating the: immne response’to the pathogenic agent (Pillai, S.,
PCT Publ i cat i §woor cell surface to display the constant 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 difﬁculties 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 kifed (Pouletty, P., PCT publication number ‘Wo 97/37690,




Number WO 91/11146, published Feb. 7, 1991). That nmethod relies on indirect
nodul ati on of the i mmune response reported. Another approach for killing
unwanted cell populations utilizes IL-2 or Fab fragnments of anti-thynocyte
globulin linked to antigens to elimnate unwanted T gl h&seniiveges, based
on reported experinmental data, the nethod appears to elimnate only 50% of
the targeted cell population, and results in nonspecific dell killing in
vivo (i.e., 50% of peripheral blood |yqphocytes that are not T cells are
also killed (Pouletty, P., PCT publication number WD 97/37690, 30 Decenber

2004 -3 pUEhm&Haﬁoaababes -1996)). T885] fere rEfans alSieHi BcahCABATST therspigni f i cant
need for therapies directed to treatnent_ of disease states characterized

by the exi @@Wéod#eas%ﬁqﬁegéﬁw@eéféw chasegrizad b fhe xfrtemse af patieagspiciellt . The
pr esent '”g@ﬂlﬁdﬁ% isarthfRedqqthst © @ nethod of elinminating pathogenic cell
popul ations in a host by increasing host inmune systemrecognition of and
response to such ceI'I‘hqampsdnainvcm1Eﬁirext¢dlu€alm¢thmmdfﬂmm:nglpaﬂmgem¢ t he
cel lul ar n@%fho ns. 'nfﬁeased .t o, enhance th endo ous

response- °’"éﬂnrﬁl??§ %chff’s‘?%gosﬁgﬁ'ﬁlf”é??(ﬁ ?)&1‘ eI |'s. The
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therapeutlc agents. The nethod conprises admnistration of a
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bi ndi ng to,a BQ‘F t S ViV un ﬂHi%
expresses, pre oglrogftntbgg?q%a&ﬁoqgsse e?ncocr%hgovyrmex Erhe(gée‘:f':,lfil‘éaarl T gan L%l ndi ng
nmoi ety, anttie kot dygasitdc oﬁﬂiﬂmlgﬂlbﬁdthcmmﬂntbSTﬁﬁmﬂiod cofpfidesCi t i ng '
ant i body productlon or nore preferably, capable of being recognized by

endogenous*BHUEBRGRN I ligaad dgmioRegra fontats wirtsatiie Sepyl s Kokl ani mal . The
i mune sysgenreaatad aﬁJdpmaﬂaﬁbpﬁhufbfgeﬁleeewﬁtvh;agﬁﬂh&qﬁw §,[)fe§segl rected by

t he bi-ndi ng of the I'mmunogen conjugated ligand to a rece
t r anspor t engfenmtigihempreses ac@vqwezmms @dlgpln@bmdmg mmewmn;l tbadmaaé sed,

overexpressed, or.preferential se at hogenic cell. A
surface- praligy tteggﬁﬁllpg?%enﬁsﬁ? Pcéﬁ'ﬁﬁ q‘g’gé" 3 e ¥Ed, or

pr ef er ent i gabfepebBX piRBRAT toing r&&l@mz&iib)hmgbﬂbuﬁ of J:o-hcﬁnﬁﬂt@&ﬁ@io@éndﬂ@t present
or present at-|ower anounts on non- pathogenic cells providing a means for

sel ect i ve @fpbediesinithnhest apimal. nEhaigyaie sy¥en mediated elimination of the
pathogenic cells is directed by the binding of the immunogen conjugated ligand to a

Teceptor, 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.




At | east one additional therapeutic factor, for exanple, an inmune system
stinulant, a cell killing agent, a tungy penetration en%ﬁ'ﬁ:e%[amb% 2004
chenot herapeutic agent, a cytotoxic immune cell, or an ant1m Crobf a?
may be co-admi nistered to the host animal to enhance therapeutic
efficiency. & SAJBABEE! ir? Qs GsAoPIhY inldhtidn! Wit i83REAlPhst B o
invention, there is provided use of a |igand-inmunogen conjugate conpri
sing a conpleyd-BrmEnogegaeniiugate aemprising egennplekefei igadi shd amimogengérs

recogni zed r_an _exogenous antibody in a host a | or
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capabl e of irstilast ahinig aniscrdoganal it g A#LIRANGR YIELLIR: hh], as@mpound
does not bind to the |igand-inmmunogen conjugate, in the manufacture of a

medi canent S9BPOYNSe canable ot sisanlating #Raprdoggnels anopge Nespensamuhercinedponse-

medi ated s A L i . ] ' . h nic cells in the
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popul at i onmiedicemant facesesii bl methbddfhenlmintingf a1 chddzehb@aidmund effnse-
enbodi nment, é‘he present et hod rTPy i nc] ude the steps of adminjisterin
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agent

the targeted hogeni'c cell population, said |IIgan ng conjugated to
i Mmunogensacggesilie binding site fanthedigand. or an acquired imunity al ready exists
or can be elicited in the host animal, and optionally co-adm nistration of
at | east one therapeutic factor that is an endogenous i nmmune response
activator or a hydnelemtodigenpiiifeschimeBdrhsf BERRE thefBadiMRRlinisfignget hod
may involve adm nistering a |igand-i nmunogen conjugate conposition to the
host ani meligaffecapable nd highaaf@nity spetific biodagoin aivot trecell fsutfate prateimpt or

bi ndi ng i T l.gand | j ugated, for exanple y coval ent

bi ndi ng, to an y ﬁ%sagetﬁ g?ﬁ%ﬁﬁ@‘g‘% %écpfecszsl’etdl" ng gﬁe%%?feﬁ%e%y opeﬁﬁoﬁ%rgeﬁeﬂ t he
host ani nepatlargenivoedd! popiletiab)| 34id digahdsTbsiages gl & YnnttindgémtIagnst
preexistin _e}gdogenous anti bodi es (consequent to an innate or acquired .

i muni ty) BHCR 3R ARRAIH P Rl Redrired i edreay @xists prcandeselicaterl ipnthe bosti on)

i n the hos:am ~ e . i1 I ¢ factor, . .not
capabl e ofSEIH gg?&%? gp @?Iﬁ%ﬁﬁg& ? %H]%%%gﬁoga%ilerﬁ%gg%?g&%%érlr%ﬁefg,&or that i3'an

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 irinate or acquired 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. |




but capable of stinulating or enhanci ng an endogenous i nmmune response, a

cell killing agent, a tunor penetration enhancer, such as. an inflammatory
or pro inflammatory agent, a chenot herapkutic agent, a cye Besembe; 2Hddne
cell, or an antimcrobial agent can be adm nistered to the host aninmal in

conjunction wt l.nistration.of the |i - nmunogen cqnjugates. 5 30
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i gand. Th E . o] dmnistering to t.he host a
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agent, a cytotoxic i1nmmune cell, a stinulant” of an en enous | ne
response t heecteidefsomothebgnodp t eonsisting i faadeelli kitling geantc ampksr peicterion
preferred enbodi nen there may be provided a,nethod of enhancing an
endogenouseliﬁprﬁ?ﬁ?{e arcirlgrb‘Sﬁ]fEapﬁlét&‘%lﬁeé‘& aé’rfé"(t,‘in?‘f’{‘,’%ﬁl PR Ha? FYRtoFtc nmpeRkeedb i on of
pat hogeni Cadh kseimulan® of &5 lenddlieiiBhs HANMBRE rdfoRR! tHatRRRY hat bidh WL fhdhgsai d
popul ation, preferentially expresses, uniquely expresses, Or overexpresses
a folic achumpeeggsemplexthe net hod may conprise the step of administering
to said host a conposition conprising a covalently |inked conjugate of an
I mmunogen wherein the i mmunogen is known to be recogni zed by an endogenous
or exogenous anli badpreférddenbstinent, thére thJOMOpiRidRE 4 SEABA Fedhdidiget |y by
an immune cell in the host, and a -ligand conprising folic acid or a folic

aci d anal oJuENEREFNAYS FNEAE ARsPonS-Batiaigsesrecific plimingiomiofra populdtigeof o t he

I munogen 6&%‘11}’ - he | ut anyl qgr.oup. In
anot her enbodi rrenct Eg{sqygia‘géée%%nagg{&hﬁ%ﬁ%ﬁ%@o Cl)%thnl ‘glﬁgrﬁglys% po&t‘]ﬁﬁ%} stered
to the hosprefoeniily exprass¢shenmpelyt éxprésed, i, oveRix@rdsest Hfolkeadld re@ipast ed

fromthe ou onsi sting of a_cell killing. agent, a tunor penetration
enhancer, gthe Pnethod may prise the step of a ml%lstegmng to said host apcomposition
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comprising a covalently linked conjugate of an immunogen wherein 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 anﬁmicrobial agent, a cytotoxic immune cell, and a
compoundr capable of stimulating an endogenous imfnune 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.




chenot her apeuti c agent, an antim crobial agent, a cytotoxic immune cell,
and a conpound capabl e of stinulating aﬁ endogenous i mm res ﬁnse
wherein the conpound does not bind to the |igand-immuno Dg WF %kﬁqg4 In
yet anot her enbodi ment, there may be provided a nethod of enhancing an

endogenous FRIYWASH %pﬁn = I peci.fie .el .mnation,of a popul ati on of
pat hogenic cells idr;f?a ogﬁngﬁ?éngﬁee%tgﬁb(glf%&%‘ﬁggﬁ%gguﬁaﬁ?ihgﬁ W’u‘% Oﬁ%é’gi d
popul ati on commisingatcouhleytl e kipkebsriugaie bf ue iMnapEes $asrei0 theoManexXdleasses
a folic acid,recept %{g 6 30 cenber 2004 The met hod ma_[\; conprise the step
of adni ni st 8rPRYYS PerEe UbFHOEERPUSOT SwEpRqusiargbadit by thedwst gt isi nked
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by an endogenous or exogenous antibody iIn the host or 1s hown to De
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foli i d 1 i | havi | ut any! wherein th
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conposi tion may. admi ni stered to the host conprising a therapeu

factor, saiafnfinistesed betheghesticempeidingfa Greratvetigriactpr, maits Eatirrigeing selected |
killing ag t r penefration hancer chenot her apeuti ¢ agent, an
anti nicrobia matg‘ér# J,;{Ppac‘(%ilstlsg?lgx?fca icﬁﬁ{}ﬂ 1n§e?$‘3,n%a"?1&”1_3°r e AB SCAPIISTea of
sti mul at i nghefofrraedhy epens anrramﬂﬁicf@ﬁﬂoag&ltmeéﬁbﬂaxfchﬁnmmg%gn%ﬂ0§S not
bind to the |igand-i munogen conjugate. In still “one other enbodiment, the
targeted p&CHPGRA] capable op shurulatingrofhery chdogenown iromune ekdpopsp whatdimrihe | n
anot her enhggi li;Repul ation may be virus-infected
endogenous gg‘:plggm ?é}&?g&?[}@ﬁ%iﬁi’%@ﬁnﬁéq "tuh(@e{lé:?]é’élgé& cell population nay

be a popul ati on of exogenous organi sns such as bacteria, mycopl asma yeast
or fungi. The i nogen _conj ugate binds to the surface of the tunor

| d-i
cells or pat hod%g?‘ 0gf GHisr sthPodinernt,| the targeted pathegenic gelhbepwlatein mmy be

targeted cgldanfQRUldbbh@RtioMM §D [ : i i ng _an i mrune
medi at ed response di%r cted at Et“hdgﬁerl age:a{elg&%eql%Eg%%%?g‘%lliggﬁﬁ%hqnlg%ﬂi%es

admi ni st er dus-infe¢ted kodigenouacelas dh\apothememibaadinien thotar@néd batpgsul@idnst i ng
in the host sybstem fr.om aogreexi Sti n% i.nnate or ag‘gui_red immunity bind to

the i mmunofi¥ B5d PPRYIEYR oL FREFRMBLLERMTRS Surls &p Bacteda, mycoplasma yeast or
fungi. The ligand-immunogen conjugate binds to the surface of 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.




Ant i body binding to the cell-bound |igand-inmunogen conjugate results in
conpl enent - nedi at ed cytotoxicity, antibody-dependent cell -nedi ated
cytotoxicity, antibody opsonization and phagocytosis, ad®Desepbenifded
receptor clustering signaling cell death or quiescence or any other
hunoral or cell yl.ar. i nmun egﬁpnse timul ated by anti body_binding to

;
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direct killing of pathogenic cell g%cg%&g}%(%}n% %0%8&%%%%%%?1:0‘88%&%%%?

El i mi nat i ostighlating ahendogenopainroygea sespensend eell kiling agenbpl Gisidreagnpanous
cells can furt her, enhanced by adm nstering.a therapeutic factor capable
of stiml gﬁ‘?aﬁléerar? 8‘?1%’%‘8@?{8%%1 CrArA ?8%’&5’6%‘2 TIYOg ‘fe?lkiolr |%©ﬂ*§5_@mﬁlﬁa
tunor penebgaiti AR onRNdMRIRhentd tHSFBIORRY ARAUAL BIPARR be & HHtOLiQ 5 Eminamune
cell, or an antimcrobial agent. 1n one enbodinent, the Cytotoxic Inmmune .
cel | may bé&eth pepelationk ﬂ@tilﬁm??ﬂéed,c@man%bmmmndhatﬂim njedbdtintd, a baganded

ex vivo, a . then. inj ] hos i mal .. 1 n_anot her. erbodi nent an
i mune sti ml aa?ft ?‘sgﬂéstgglegﬁlggghe{m?rﬁ%uﬁé"@?%ﬁlﬁq}zﬁt 1&&95@@6 (ﬁtﬁl%tlg‘m“é'ﬁki n
such as | Lst2mulaht thay bemn likted&ukin sach AFIN.-3 N1 BDrTENS @ anl TN 6oh AMTENEN- Y,
or GVt CSF. | n_anot her enbodi nent the i mune stinmulant may be a cytoki ne

conposi t i oft &b PE IR YconEMiESTon® aspthey eatbiodisrent $hecimmung ptipulant map,  or

IL-15 in c ' ' ] | EN- JEN- -or. | F r GMt CSF,..0

ef foct | ve. PoaepiBolobRubl ShRpriil contimiiont ot duoftes Mok ofr ta

cyt oki nes. of IL-25 $1¢ eombinati@e ®ithaFN-Be IFNME R [TPR-y, b €M-CSE P10 yl&fecive
pharmaceutical., conposition conprising therapeutically effecti've amounts of
a | i gand- i RvbiBYEm é"é‘ﬁf:@gaméo@abaﬁﬁéivsfw@}bmﬁbn@fbﬁnéimg to a popul ation
of pathogenic cells in a host animal for specific elimnation of said
cells by an acquired or innate i nmune response, co-adm nistered

anti bodi es, or hi nesHchyd bigpen dfiHentnvealibn, thetdi@s RSt ded Rd pRarn&REWRANd
capabl e of stimul at‘iéor}_ﬁpan endogenous _i nmmune response wherein the conpound

does not bBIWEPASHILeriprsing) therprevbigally ehsrtivaamounispiaa Jteanddmenogen | y

accept abl %ﬂga{@%aﬂaﬁﬁzr&f eciﬁlcrbiﬁﬂﬁggﬂrggf ghg@gﬁ?ﬁe Pg 32@85%8 %%fl# Gitla hast

conposition may bé in a parentera osage form
anot her erdngiplrefar tpveifict blenbyation i «f $aid tells iny abeacaniredmodn@nstel fndnand

conprising_a conpound .se] ecte . . .
al gresponsérpco-a ms!ered an%bodles, 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 interlenkins such as IL-2, IL-12, or IL-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.




fromthe group consisting of interleukins such as IL-2, IL-12, or IL-15,

| FNs such as IFN-a, IFNR or IFNy, and GW CSF, or conbi nati ons thereof.
In a third aspect of the invention, tRWare is provided a0[ghkesmbecnodical
conposition conprising an anount of a |igand-i munogen conjugate effective
to |abel a population of pathogenic cells in a host animal for specific
el i mi nation byt afouh asprehefishe mvienton.ctbprsnis gravidéslya coe atl folaicsFI@CEHh

ant i bodi gs, ' Legand- . i nogen cpnj ugate. i s f.luoyescein
Moot i oct e mAIRRGLE, S rldRARn: | THRE SR B3 bfioRenin (OIS TES thra
car boxy| adiimk efdr esphyifienelidiraibnebprardgadédenbad embiul@) redpshsd or by co-

pharmaceujically acceprable carrier therefor. 7a 30 Decenber 2064 In a
fourth a@%@’é’l‘“ﬁ%dtaﬂ%bq ention, there is provided a use of folate-FITCin.
t he manufacture of a nedicanent to | abel a popul ation of pathogenic cells
in a host animal for specific elimnation by an endogenous i mune response
or by co- admmi §fibrspechnf thedovadion] theee FipkdVidabpenhpaindtdfehd fv@ata on,
there is provided a conpound of the fornula O In a siéth aspect of the

i nvention, there is provided products containing a |gand-i mmunogen
conjugate conprising a conplex of a ligand and an i jogen wherein said

| rmunogen i s recogni zed by an endogenous or an axggengtsgantibody in a
host animal or is recognized digecaddp by, an i gu in the host, and a
conpound capabl e gf sti mul atipghgrendogenous | ;

conmpound does notlibiqd Lo | i gand- i nogen (fonj ugat & & a conbi ned
preparation :for jsirful ] anﬁ'bus, separate or sequential use in a nethod of
“enhanci ng anH€ndwgaious | nune response-nedi ated specific elimnation of a
popul ati on of pathogenic cells-i-n the host ani mal harbouring said

popul ati on rel . i P i ave.an. accessible
bi ndi-ng_si t\gﬁlfﬁ otria S!}rt]l}a Q%%Eg%%ﬁ%é{lg%%% %é‘gfg rllL ?‘gﬁ&g%ﬂ%ﬁggl AL Gh

Met hods ligred-pmowindeeh f@yugdie copriaing s icomiptexadfive libaf aid he Sanitinbercancer or

host | pf . Wit h h ni r gani ., Th h r It in
a _OSt \Wie e(irtl esgld m%mm%%%n ?9 ?eco%m'ozeg %y asnrrgndogeneoug%tr a%desxogglfolljzs tantibody

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 to the ligand-immunogen conjugate, as a combined
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
_5 be modified (enhanced) by the use of a chemically modified ligand or from the
. particular chemical linkage between 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




enhancenment of the inmmune response-nedi ated elimnation of pathogenic cell
popul ati ons by rendering/l abeling the pathogenic cells antigenic resulting
in their recognition and elimnation by the host i munegoIy&edesiiber It et hod
enpl oys a |igand-i munogen conjugate capable of high affinity binding to
cancer cells or other pathogenic agents. The high affinity binding can be
I nherent to the ligand and it nay be nodified (enhanced) by the use of a
chemcally nodified Iigand or fromthe pgrticular chem cal |inkage between
the ligand and the i mmunogen that is present in the conjugate. The nethod

may al so util i zgent; anirhétgjenettatio ehldyerdy bk MR Eink B6IL, o ki aniFama0gen
conjugate and an additional therapeutic factor capable of stinulating an
endogenous i mtATE! PeapwIes Enmynesssponre-miedigigd shmination of fhe pathessapeslt | ¢ 30
December 2004 ;8,adeRL . a tumor penetration enhancer, a cytotoxic inmmune
cell, or an antimcrobial agent to enhance inmune response-nedi ated

el i'm nation of the pathddemehaisflthe ot invemion is diflézeded érdenafant he present

i nvention is utiJized to enhance an .endogenoys i ne, respgnse- nedi at ed
elimination of BJosERM W‘bﬂ?f&ﬁmﬁﬁﬁaﬁ@ﬁgeﬁm@m@%%%m pathgenisar bor i ng
the popul at i oncefif iPAKAAOHEMLChAEYrin thelfpulaBiy s BE hRodeic RRAL! dntibRis

popul ati ons of pathogenic dells that cause a variety of pathol ogies such

as cancer and dppheabld tgpepyptinas 9épathaienis cellibampsd aviristy ofpaimidgbgenilc cel | s

may be a cancgr .ation that, is,tunorigeni i ncl.udi beni gn
tunors and rralalgﬁﬁlg(% Lu#ﬁ%l%@'{s (%SF agiefaglélﬁ e PRB‘H?‘?%H%&S‘QH?’%}? cef'jr??gm’é’%‘?c?er cel |
popul ati on mayaader sell papbitiba AReliTvoRgenky il BpRIHA6rsaad Malighdn®ns
present in thetu]germ i.ne of the host _animal or somatic nutations, or it may
be cheni cal | y-tungEs,of if ¢an begpnqiumongenisn The qapcericell popalafiny mayagse can be

utilized to trgaitaRbtly CARFSIA P?o%eée@{]&imm PPALGSHRR %&gﬁ%@ﬁdst

Hodgel dn' s di sease, nel andnas, “nmesot hel | onas, Itt
nasophar yngealanizegl or stomedis, mitatidos,mr disnayebeccheynidalipg sirallih porqadiaisen-indhded.
e, “gastri c e eaniiem b weliior rost il Roeertns Grimbm S ESger . bono,
ovarian, cer vilabhondsSHodRkinty b, melaBSihs tedbthelnRa! Blu@iti’s BiHomaki dney,
ITver, and [u ggso%gaqga?grezi carcinomas, lenkemias, and myelomas. The cancer cell population
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
Tesistant to antibiotics such as aﬁﬁbiotic—resistant Streptococcus species and |
&aphlocbccus $pecies, or Baéteﬁa thaiare susceptible to antibiotics, but cause

recurrent infections treated with antibiotics so that resistant organisms eventually




The popul ation of pathogenic cells may al so be an exogenous pathogen or a-
cell popul ati on harboring an exogenous pathogen, e.g., a virus. The present
i nvention is applicable to such exogenous pat hogens as Baddeember 200491 ,
viruses, nycoplasma, and parasites. Infectious agents that may be treated.
with the present invention are any art-recogni zed infectious organi sns
that cause pathogenesis in an animal, including such organisns as bacteria
that are gram negative or gram positive .occi or bacilli, DNA and RNA
viruses, including, but not limted to, DNA viruses such as papillom
viruses, parvoddvelepeSpclacipamiving el rdaed patMhs USR-BRtinéa&tionjuiatey b HE €S,
and RNA viruses, such as arenayjruyses, coronaviruses, rhinoviruses,

respiratory syRfESAO}Ey¥eRHon B cembingon ity lower fosse of antibiativh thap weuld normally

par anyxovi r Usee adnfiSiotdd4s 8 aticre td Qbid thS Bsvel EQP@&%%&&%&%ESQM
particular interest are bacteria that are reéesistant to antibiotics such as

ant i bi ot i c- r eshasteripk st@inse Fho present snvepiiw ie slsa npplicsble ph achogmyspésives, or
bacteria that are susceptible to antibioti.cs, but cayse recurrent -
i nfecti ons tre% a8 i Pegh?ri eéﬁia o3 oRepuipn; that eanse s MANAS- oy ent ual | y

30 Decenber 20@hmplsdF il hat Sidf Be ReAaN IR TcGRIREthERkaMt Wibdlichhe
| i gand-i nmunogen conjugates of the present invention in conbination with

| oner doses ofnends Hpatthelerew anmpklsonasyesstiley inchdinge fir skamme, dungi thap

patient to avqigltde,ds : qﬁj@g, - IDiQlic-resis . bacterial

strains. The gzl?gss?ent '| ‘rsalégénh?#on [ SHI&I%%gp;%sﬁlﬁ%a@fggﬁn%c{asﬁsy@%%giloflsﬁycopI asma

speci es, par asitpsocarispsjvestritinisicidcoidibidung@osis, Pardcbedidic-adtgycdiisaage i n

“animal s. Exanpl es. af ngi that npy be treated with the nethod of the
present i'nvengg%‘ﬁaa?ﬁc%&e?eﬂﬁﬁm%%ﬂméﬂﬁﬁhﬁée%ﬁﬁ?Eﬁm&}‘-‘éﬂmI i ke,

i ncl udi ng, f ohndERD LR ndtified! ) FhtectiAN SR 6P A5ETioTHRNofts, bld3d Rk

hi st opl asnosi s, bl astonmycosis, aspergillosis,” cryptococcosis,
spor ot ri chosi $issusgewidioyingamebasind Plpmodives Ergiaesoteniadsiaia, amtl

candi di asi s. - resent .inpwention .be utilized,to jreat. asitic

i nfections i -r%? Y ?\'éa,SP JFS'noatmsfthn‘?fg’agﬁwfl%qttﬂf’%ﬂeﬁB?ﬁftﬁ”&ﬁ’s‘@&&%}a@on&t ic

t apewor s, bl easpibisuidbind folabs hewe R HNMeRBure &y Fepeie vARCre @R aRidiils

Ti ypanosons, -Lei_Ehmanl a, and _Toxopl asma species. Parasites of particul ar

interest are F#_B g fiah allnine s infeqtigprorsrmivag i sxamplemonisiliien ade; however,
the |iteraturgedrsiokfdttRiGowh W thaf SHBNGS aldvily B33 ific binding to bacterial cell

~ 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. ‘

The method of the present invention can be used for both human
clinical mediciné and veterinafy applications. Thus, the host animals harboring the
population of pathogenic qrgr;mism$ and treated with ligand-immunogen conjugates
may bé humans or, in the case ofveterinary applications, may bea laboratory,
agricultural, domestic,' or wﬂd ammals 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 apimals such as
dogs, cats, and rabbits, agri’cultlkal animals such as cows, horses, pigs, sheep, goats,
and wild animals in captivity such as bears, pandas, lions, tigers, leopards, elephants,
zebras, girafos, gorillas, dolphins, and whales., o




exhibiting high affinity for infectious organisns. For exanple, penicillin:
and cephal osporins known for their antibiotic activity and specific
binding to bacterial cell wall precursors can simlarl poEecesber 2004 i gands
for preparing ligand-i nununogen conjugates for use in accordance with this
I nvention. The |igand-imunogen conjugates of the invention nmay al so be
directed to a cell popul ation harboring endogenous pathogens wherein

pat hogen-specific antigens are preferentii-ly expressed on the surface of
cells harboring the pathogen, and act as receptors for the ligand with the
| i gand specifically bi ndlrdigand-iheuascgch genjugaldie preftlanlg adinidifierep tement

i nvention can %a?&used for both human clinical nmedicine and veterinary

appl i cati ons. gumal parepierplly, & godpieadaupally, subgutapgously Jpipmpscrlariyy

pat hogeni ¢ Or ggahsdfo Lt h 1?’%% b R | y be
humans or, in theﬁégﬁase 0 ’to?/gtﬁ%g?i&n&g?l; ﬁ%% icathlk’ons, %E%%g&} a orattg{%;
agricul tural, ‘@dhekast animelbywther medically vsefiliproqesses,ent anyeffativedoseand be
applied to host . ani.nal s j.ncl udi but..not Limted to, hunmans, | aporatory
ani mal s such ro 3%? T aéje&ﬁc osﬁ‘?ec{é]’gh’rlﬁéig‘?nﬁgﬁ‘?i%?‘ife(ile@f%‘.icjs?gggﬂﬁ‘?’t"%“,ag"rmnkeys,
chi npanzees, O@8&SThEmahoddf e prtabht dfveniUGay bedlised iPEnbiAddh blth surgical
agricultural animals such as cows, horses, pigs, sheep; goats, .and wld

ani mal s in capemrevilyfafupomadiption Serapy, rhgaotheragy.or biglegial therapins snelsas

A o Wi mufb A6 fldly Aol BhAN BSmoflblBliSey AlR5Ceoe!

2004 -10 The |1 gand-I mmunogen conj e 1's prefera eretPto the
host ani mal pdreamant adithyimmemgmodilabryagesisiadbptive stahsfert Giim@isk vifector cells,

“intramuscul arly,. intraperitoneally, or intravenously. Alternatively, the
conj ugat e nayﬁ%ea%%t bi W@@PWBcg%mgthaﬁft%Pes@?d&W%di cal |y usef ul

processes, and any ef f ogi ke HASAvANdhe piibd BRlofid HeaRSHE fimfifinage form
ne

i ncluding prolonged rel ease dosage forns,” can be "used. method of the
present i nventoBgHasibay beeadeciad foomr midetvaoiety\af tipamsiy agd tanunagenoVBie of a

tunor, radiati r t her or. biol ogi cal. therapi es. such as
ot her i nmunot rlll%rg%‘%)siqgus‘@?%gﬁpégg%@%@%?h@%@ﬁp@h%ﬂgﬁ%ﬁwc iBody
t herapy, - treahdimit apkinhhdietvpreiradia edpedsyior g eBeptadBpihe WRadd, aftestle Of

i mmune effect (%r cells, . treatnent with hematopoietic growmh factors,

cyt ol dnes and oigand Biodigg, on the pathogenic celis. Acceptable ligands include folic acid,

anal@gs of folic acid and other folate receptor-binding molecules, other vitamins,

_ peptide ligands identified from libraiy 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. | -




In accordance with the present invention, the |igand-i munogen conjugates-
may be selected froma w de variety of |igands and i mmunogens. The |igands
nmust be capable of specifically elimnating a popul ati o3¢@lece@bBOBEN C
cells in the host aninmal due to preferential expression of a receptor for
the ligand, accessible for |igand binding, on the pathogenic cells.
Acceptabl e ligands include folic acid, analogs of folic acid and ot her
fol ate receptor-binding nol ecul es, other.m.tam ns, peptide |igands
identified fromlibrary screens, tunor-specific peptides, tunor- specific
aptamers, t unoprefipeatially bindas hehyitioatpasism! THRmeRESH diicCapplaoeRRms vifich
pol ycl onal antibodies, Fab or scFv (i.e., a single chain variable region)
fragnents of XAMHessueh arpoiigricrpbipl @'X&ﬁqﬂfw‘%gﬂeglﬁo fitof the hinding pofkeanfa
anti body direc L RkS LS cifical xpressed or
uni quel y acces%iﬁ’g?lg&cgﬁ% Er@t%a%t&eéitﬁtﬁg;gx%er clé es&%es}r?ﬁ go%blr”)g;c'a Efré’eﬁrﬁ'frgafﬁl es
derived from cemisimacdwhedein sith mrépders agrpoettentfidiit apressed vatheanfabFt, FGF,
insulin, and insuli E-I | ke growth f ctor-%,H] and honol ogous pol ypept.i des,
somat ostatin ant ot L2k SGEes IEARIAENT. et Rapsieso Pt PathoREEe & s 8l o
salts, sel ectidmempldiad, o 8pReTFRRADodIANE | 1Yaflk |

nphat€d, o &lp B¢ ﬁtc@tﬂeiﬁ%&n%ﬂ,%éﬂﬂgaﬂ%hﬂgﬁcg%%gﬁérdm 1A

retinoids, various Galectins, S- opioid receptor |igands,

recept or | i gan®@or itigsaer othes mofqcules preferentiglly exmedsed @the sufAF D f tumwept or s,
per oxi sone pr'%h%ﬁggbgﬁﬁm vated receptor y ligands, (3-lactam

anti biotics, small ©organic nol ecul es including antimcrobial drugs, and

ot her nol ecul es that bi Mile bindingfsite fMrlthe ligana nfag GRMIR redpRIEIE By BbleYule
expressed on theb sur f ag f tumor cells or on an infectious organism or
fragments of &AgPbhtoksmedic W(h’%’g!})ﬂ tg@ reqoptor fthefeisthe raseptpreorcotliss pesttein isgands

that bind to iﬁéﬁ%ﬁ*ﬁ%"ﬁf@%ﬁi"ﬁ%Pﬂﬁﬁﬁﬁ&wﬁ%mﬁ%ﬁ%&%ﬁ%@ﬁ%ﬁr_@’-%ﬁi é’otics

or other drugs, that are known in‘the art:
preferenti al | yedsbiees foogromsh factors vitgains, peptidis cnéindiep bpioid mEptidesaipirnoss, t 0

| i gands which __are.nolecul es, such: antim grobi al drugs, designed to fit
into the bi nd-iaﬁgb%é%k%a?b%]ﬁ%w‘pa&ﬁﬁ@%mﬁc&@m%ﬁ TB%@ it FeY @lsg &g al

structure of hendiReaRirDs anyiol s suchQh b SR Sr oicPliflelwhad thatigfel n_such
receptors are preferentially expressed on the surface 01g tunors, bacteria,

vi ruses, nycopbRed the aride prefeamiially edst op migrofeganisess hBeremretaplef thi subjéas o
Cont ol 2 e i RSy b BinGHB AU TR Mo thbrelifi ol WaR T O tactifhunini R 15
' ~ 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, .resu‘tting in a ligand-immunogen conjugate specific for metastatic cancer

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




tunmor antigens or other nolecules preferentially expressed orfi the surface
of tunor <cells nmay be utilized. The binding site for the |igand may

i ncl ude receptors for any nol ecule capable of specificadbDecbinbed 7094t 0 a
receptor wherein the receptor or other protein is preferentially expressed
on the popul ati on of pathogenic cells, including, for exanple, receptors
for gromh factors, vitam ns, peptides, including opioid peptides,

hor nrones, anti bodi es, carbohydrates, andlxmall organic nol ecul es. The
binding site nay also be a binding site for any nolecule, such as an
antibiotic or Qléﬂﬁléiwgéli G@Jugﬂfﬁért‘enmh@nsa taegeiisg okﬂl@pathog&niclmeﬂsafot elirfination

preferentially ani sns. For .exa bj.ect binding
sites may be bll)jr(ﬁéill uﬂQq es |(r€ %I%gu%efﬁpé’?:‘fea?rbé’é’f’rﬁw&l‘fm Fntg’ di$s- act am
antibiotic such as penlmdeﬁtamenﬂﬁmhd,gmbﬂgugéﬁﬁﬁel;r@gen@,ﬂv@fﬂfoh\&er al agent
uni quely present on the surface of a_.virus. The-invention also applies to
bi ndi ng si tes FYRUSER{HY arecrppble et eliciing ankbery nipdugtionym 2 htstingnaldr that f | t

Lo the bi ndi kel i BBRYroa RESRh Pl M GRAA 3. UC1 VT e Of

the receptor, and wherern the receptor 1s prefe &ssed on the
surface- of tha}lpwtmg@mmnmbﬂ&atmonmtgamsnsmehﬂmtesmmesmenpl ated that

tunor, specifig,antiagens N as bipnding sites fo ands in the

met hod of the &5 v%f ﬁ?g’gﬁ‘ﬁg‘ﬁ g@ ?EmB?nO&e’%’&ﬁ%P@%ﬁ%@}S? e taifd gen

that coul d fUﬂﬁstﬁﬂnﬁ&o@staﬁ]isﬂﬂbﬂﬂw%‘xﬁlﬁl M?EU%};? #Qﬂitﬂ?at es is
pro

an extracel lular epitope of a menber he Ephr| n ei ns,
such as EphA2.inpsptiapincinde antigegmhor @ﬁgetg@ pwldesjagamst wigth apmbhsmmmlmty in

normal cells over .the entire ¢ sur face
net astatic tur#t%d;oj hcel |i ﬁ?ﬁlﬁgﬁﬁggﬁﬁgﬁ% VR aions ?f&“@é??f&raﬁf}mws& %‘Elées& bl e
for binding tagﬁntﬁaspoeboamm &tan&ﬂtﬁﬁhsfrﬁﬁ@m%ﬁibas(bfs i) hérBRsly, wnnideaat ed to

an i nmunogen, ﬁhﬂ&gﬁas the protein woul d:not be accessi bl e for bindi ng to
the Fab .fragf® i ‘?nsﬂcf’é‘fil"%gal?‘cé%gﬂl%w ilp sughicrgaibe ligamdnogen

conj ugat e speginkivgiofdcoffabasd @i te &é&'&%@%ﬁ!ﬁm&@w -"é&‘,.m”&lzf é‘” her

contenpl ates the use of ‘conbi nations of 1

i mmunogen’ conjﬁwmwmamm@mgm@aacheﬂmmd%D@ﬁmmOﬂeI | s for
el i mnation - d .or innate.inmune res y co-adm ni stered
ant i bodi es. Accep% atl g’%‘ rﬁ’%& ¥ BPhOZIS o7y ?i’g“éfrﬂu &AHPOReRs o
o include anhgens or antigenic peptides to which the host animal has developed anovel
. Jmmumty through immunization against an unnatural antigen or hapten (e-g.,

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




i nmmunogens that are capable of eliciting anti body production in a host
animal or that have previously elicited antibody production in a host
animal resulting in a preexisting inmunity or that congbibédembeartoof the
i nnate i mune system Alternatively, antibodies directed against the

I mmunogen may be administered to the host animal to establish a passive

I mmuni ty. Suitable i mMmunogens for use in the invention include antigens or
antigeni c peptides agai nst which a preexigting immunity has devel oped via
normal |y schedul ed vacci nations or prior natural exposure to such agents
as' pol i ovi rus, withhighusfinityy pleiging theofith@ion BEafkiees oMH P SoniREAS MBS Y-
tubercul osis, and %g;%genza anti gens, ~and a-gal actosyl groups. In such

cases, the |i gSdERifSRATCl oblh Gafoniretps sanths Prspatediipnt wimediotes
previ ously acOwhé@eh thePRaAoxP Eronp & -43?90&561}9 e Bcgcoﬁ;}u%ﬁ%'ig ﬁ}ﬂl&f]mﬁfthe
or e the Toreign cCells

pat hogenic cells in the host™ ani nal I mnation O

or pathogeni c Yrogdake group & subsequentlyaishlochadmaing geinscoghized okenia yiitiysizs or

syt b oubealan DiopRhes Ly S Vit e b SO RysH S PEn (e g,
f1 uorescei ni sopﬂaj;aﬁlgmcﬁjﬂgrateﬂEﬂl&dcbﬁaﬁt%w{wtha%%ﬁﬁ&ﬂ.mﬂ%xﬁgﬁl&ﬂ%n@hi ch_an

innate inmunity exists (e.qg., super antigens and nuranyl dipeptide). The

| i gands and i nHRBKERE capuasaise crnbeformedwith biotin andribeflpxines well asdolatei zi ng any
t- [ f ' . Thi | ncl gval.ent,
o o or hydr SeE P balhis s M6 a1 306 615, {10535 36 BOGHABARRR Lo

or indirectl| yreferamca) | i nki ng group such as a divalent |inker. The. -
conjugate is typically fornmed py coval ent bonding of the ligand to the
i mmunogen- thr ough t he fﬁ‘ﬁgfg?ﬁéﬁm%ﬁ?ﬁ@!“gé?ﬁéfg‘éﬂnﬂeﬁﬁlm&bet ween
aci d; al dehydesmdhyb@ N rBPonselmEH SEAL Aningl OPulhfs Ly e
conponent s of thggegorrpl ex. Irﬁs?’g prneff,erred enboogliL'B}r% ?B%lﬁﬁ%t(?@%@%en%/l on, the
ligand is foli®lacThe endpgemnns ynarfe résponse rawyi idglude 2 langorgltheponfeph a¢le-
recept or binding.. ecyle and the folate.ligand is conjugated to the
i nmunogen by amgﬂp%%%:ed,rné” QFS% P14 Fsahe jr 8@?7”@05%?%%%%“{35
prepare y-est emingfinéloding catplimeéntmadia®d Ol Dlykis, aatibRlyl dtheideRi e ireodialdd S
preferred procedure results in the synthesis of a Tyol ate |igand,

conj ugat ed t o ¥HEIBHRGGrPnsPdy enspligefiondending te phagoytods shistenne ehe
gl utam c aci d 1eliaRsuidh ahfbdybitdies RbMitd' sYnGHY H9Bb5iol MlSprbRekAaf Of 2t €

receptor 30 Decenber 2004 ,
or differentiation, and direct innmune 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




-13- with high affinity, avoiding the formation of m xtures of an
a-conjugate and the y- conjugate. Alternatively, pure a-conjugates can be
prepared fromintermedi ates wherein the y-carboxy grougoSecaitRedooe! v

bl ocked, the a-conjugate is forned and the y-carboxy group is subsequently
debl ocked using art-recogni zed organi c synthesis protocols and procedures.
Not ably ot her vitam ns can be enployed as |igands for preparing the
conjugates in accordance with this inventign. For exanple, |igand

I mmunogen conj ugates can be formed with biotin and riboflavin as well as
folate. (See Ub&genPhtatiytengiNeared ntitd8ies ddcludindhfudifed aatibodesd Ipe 38Bzation

I ncorporated herein QX reference . The Ilgand I mmunogen conj ugates of the
i nventi on enha deqggrlie el opoypascing immppith ard & of a

popul at i on of @eto@mmmﬁekdg%mt.g fMReeﬂggg%dgﬁggpsgégﬁgﬁgésﬁam ncl ude

a hunoral response, a cell- nedia | nmmune I Mune
response endog¥n dusctGCthtthemgmogewm promde thecidwantegemflacsrandsrdzeidifat ed cel |

| ysis, antibody-dependen el | - i at ed oxi ¢ ant | body
opsoni zat i on I%a‘c w%%gu afﬂ&aﬁﬁg’ e’?ap@flfé ?‘ﬁb‘th“gqugcﬁ%?%o Pon
anti body bi nd.menmsaﬂtigemasmmmeﬁaiﬂcﬂm%ﬁ@ppwmmel albidAiQbd Lffbebkon.

or differentiation, and direct_imune cell recognltlon of the delivered
anti gen/ hapt erf2ay b¢ “cosadministeredi pathiheligrad immuneges ceniwsye apdiso-i nune

response Wil |l 9(%4.% ods dS¥ifel Gk h&f@ﬁﬁar%{%{aﬁ@géﬁ%am B af" a ’#?C.%ame

processes as the I pl'1cation and I'on nmune

endogenous i nriimeas; @S@tmmﬁﬂpwmgﬁmwdnﬁnpﬁtﬂelhghmakmmmgfenc&gﬁ@m mrune
cell types as B cells, } cells, i§£lc| udi .ng hel per and cytotoxic T cells,
macr ophages, natural ki 18 Fomgmplated that thepepxjsiing E‘ﬂ&boé’é’ﬁ:llgd‘&ﬁ@la{lwdleﬁ:ke The

huroral respong asmbbﬂuﬁn{se%Mﬁsodle%m%rm&e%&% A ﬁs&%nfeee&ﬁﬁ' ly
schedul ed vacci nat lon, or active immunization wth a natural antigen or an
unnatural ant |WW&E§%¥¢@@I bynding piithe bmd*rmzmlsogdml wejnzaes )thesei t h t he
unnat ur al antj, ni,t Act. | ation invol ves
nultiple inj ec 10 H‘lf’gllﬂgaﬁnna%nurtbjft@u %ﬁnl‘é?e e’m@%‘é’é’ul ed outsi de
of a nor nal \mn@lmht-mdjraeguym ATICE ﬂﬂﬁ&ﬂytdéﬁeﬂal@ﬂtqihagmist ¥r anfil&dynunor al

response nay al so . result froman innate i Mmunity where the host ani mal has
“a natural pr e g@ Treceptors. The cytotoxic process may alSo involve other types of

_,(

immune responses such as cell-mediated immunity, as well as secondary responses
, that arise When the attracted antigen-presenting cells phagocytose the unwanted cells
and present natural tumor antigens or antlgens of forelgn pathogens to the immune
system for ehmmatlon of the cells O organisms bearmg the antxgens
At least one additional composition compnsmg 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 ehmmatlon of the population of pathogemc cells, or more than one additional
thcrapeuhc factor may be admlmstered 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 pérformed by administering to the host, in eddiﬁon to
_"the above-described conjugates, compounds ..or _composiﬁons capable of stimulating
an endegenqus immune_responsé including, but not Iiﬁ:ite_d to, cyte]dnes or immune
cell growth factors such as interleukins 1-18, stem cell factor, basic FGF, ﬁGF, G-




I mmunity, such as an inmmunity to a-gal actosyl groups. Alternatively, a :
passive imunity may be established by adm nistering anti bodies to the host
ani mal such as natural antibodies collected from serum3ypDsta 00

anti bodi es that may or may not 30 Decenber 2004 -14 be genetically

engi neered anti bodi es, including humani zed anti bodi es. The utilization of
a particular anount of an anti body reagent to devel op a passive inmunity,
and the wuse of a |ligand-immunogen conjugase wherein the passively
adm ni stered anti bodies are directed to the inmunogen, would provide the
advant age of aCSFaGNBCHFIELK afliganddJEns MIP-he TGFag TGF ?aﬁe@s}vm 8, BN

patient's preexistinc i iter, to_other potential antigens is not
t her apeut i cal | é’@ye\"%f’ﬁﬁ“@gg%&@ﬂ %W@Wﬁ’fﬁé’ﬁ?’?% anti bodies nmay be
"co-adm nistered” with tmréﬂegm”’!ew%ﬂbﬁ’?ﬂgﬂﬁ??%‘%a?é&%?%gﬂ%3180

adm ni stration is defined as adm nistration o rrebﬁri or
to, at the sanksed iheprgierredembodimant, fer dxatnployihagpadiviliy sffactivé anounfs dfhe

| i gand-i mmunoggn lugat e ' ont enpl at.ed e ‘preexisti

anti bodi es, i ﬁﬁﬁ%é‘ﬁ%’%ﬁﬁ%m %‘Es‘?‘!‘“%o‘%“%'ﬁé @%@“‘aﬁﬂﬁh@?é‘? B A PRAPO%0 wi | |
be redirected Iddseday immmultipld dose dailyegBidnOati IFRL € X0} SiXpRY ildsdugitsent i al
bi nding of the Ii. a%]rd-l nogen conj ugates to these invading cells or

or gani sms and e QPE@QW@O@EJMHO@‘W 158,0R¢ IW/descisipy in 2 multiple

conpl enment - mnedyqat agiy) pési ﬁ@gg;dﬁ&%% RENY hagocyt osi or
antibody- clusteri ng)J of receptors. Qﬂgyﬁlﬁgom ceﬂpﬁrog)é(%‘é%g%r?é]f/ocg?%%ml nvol ve
ot her ty'ges ofeliniinate mthmmmh' Hei a bast inimal : hmlb({nﬂtgﬁdczlﬂzjlﬁqm:dﬁﬁﬂ BF élls, n;styvell
‘as secondary response at arise_when the attracfed antigen presenting
cells phagocyt%gée’il?fg%ff 8%1“38{3@2%6 F%%Hﬁ%ﬂ‘&ﬁr@e“g%ﬁuﬁﬁffWP gens or
anti gens of f cmgugs, Mﬁ?ﬂﬂiﬁt&@p&f&r&ﬁ%@ﬁmeﬁmt%ﬁi%%ﬁ&mihon of the
cells or organjsns hearing the antigens. :At | east one additiona

conposi ti on - cdhpratsply cliepavegmantse I ae aliymaterpryfoped enhbdinehial 62) IFN-a he
“host in conbi nang! . : ' t ta.the above- .detajl ed nethodol ogy,
to enhance thg)‘?il g\%?@%ﬁ\%ﬁg ?ﬁ?r%gée&\réggl p%otrrlési)é’gaﬁgﬂ‘i g{%%ab%ﬁ#ﬁhﬁﬁ‘??% °r'55ke
popul ati on of used, medesilt-2c HL-13, IForS, IAN-@, I, HidesMUTiE, iedaling t her apeuti c
factor may be adgi nhsteth?e{d. The thﬁrapeut_i c factor may be selected from a
conpound capaSPROBRNGS herpok fotiyaists) astusl ket cells aadiercl edlsp dltematively, the

therapeutic factor or combinations thereof, including an interleukin in combination

‘ 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
mnclude adrenocorticoids, alkylating agents, anﬁa_ndrqgens, antiestrogens, androgens,
éstmgens, éntimétabol_ites 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




chenot her apeuti c agent, an antim crobial agent, or other therapeutic factor
capabl e of conplenenting the efficacy of the adm nistered |igand-i munogen
conpl ex. The nethod of the invention can be performed by, gdi,HsHepkng to
the host, in addition to the above-described conjugates, conmpounds or
conpositions capable of stinmulating an endogenous imrune response

I ncl udi ng, but not limted to, cytoldnes or inmune cell growh factors
such as interleukins 1-18, stemcell factgg, basic FG-, EGF, G 30 Decenber
2004 -15 CSF, GWCSF, FLK-2 ligand, HLDA, MP-la, TG- a, TG (3, MCSF, |IFN
a, | FN (3, |FR,ysyctovin b friGi 3pankichovigiidoa il Aakitaise, Hib8A80 and any
Therapeutically effective conbinations of these cytokines may al so be

used. In a prePHer dgrensuarhatimicobiel eommesnd, ¢ her apeutical |y effective
amounts of |L-2, for ex | ' A 5000 .| U/ dose

/ day to about 500, 000 J%é@é’%@b In a |“¥a?g?§%£‘%%§§?%%gg"? ﬁ‘,geaand

| FN-a, for examgingtion or elinduatios of hemginmgs 6rr afipathogettic GrgRiflsrhd Yesulfing hay t O

about 150, 000 [day in |tiple dose daily teginen, are used al ong
with folate-Ii #1‘1%"% ?‘f%c??ﬁél’gﬁ%ilﬁ ,%‘2??‘?15‘%&’5‘,’{?3{:3'1?% W%%&%Wﬁ%@ﬁ#&f cell's
in.a host ani mmmmmauﬁ&oaopmlﬂ%mrﬁémﬁiﬂe&mmmﬁeg}dﬁso

preferred enmbodiment IL-12 and IFN a are used in therapeutically ef Tfect Ive
amounts, and i fissRstatigg Sopihe prmpe; thegr. ofvipoephyiastic treatmet toprevdlrefuaioéa us ed

in therapeuti . ' ts. |.n an alternate preferred .enhodi ment
IL-2, IFN-a Oﬁ@#ﬁ,ﬁ?{l‘ﬁ%ﬁ#@%@ﬁfﬁ}%ﬁgStlet‘»qapprr?a% MeitAnE shigicalBempYpl 83l ¢ he
t her apeuti ¢ f attmor,(radiatiarstherapy whbmetherbpy, dr biologlcal thickapt & aldoFdn@mpldtdd 7, and
-G\t CSF, including . comiinati.ons. thereof, activate(s) natural killer cells
and/or T cel| 3¢ Wﬁ’ﬁ'ﬁ@‘&l?‘,’eﬂflﬂ% tiPelpdntic feptmepigpasobe @gRiichat i ons

t her eof , . i ncl ugdéaRgeRviithE T K m',@%i ( ! - _ and’
GVt CSF, may actiyvate ot herhlé%r‘}une déﬁ‘%ect o;jr cei?’?ﬁé@%@‘%ﬁ%ﬁ@ﬁ%ﬁ%& B
cel | s, neut r opfdilysegimag andior maybe aheddifikal trddtmentrov serics ofitredtments efataenpl at es

t he use of any: rreffectiv i.nation.qf cytokines including
conbi nat i ons o?%ﬁgﬁgﬁyﬁt%gﬂogﬁﬁ%ﬂﬁb% f'ﬁ?ﬁé’ieﬁ%“e F‘f’@fg‘col ony stinmulating
factors. Chenot her apeut iThea@eftién is\Wio @ittt € tophaRthshtfcal RFREk¥ES and can

work to-enhance tunpr perneability, suitable for use in the method of the
i nvention - 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. The cjomposition
 further comprises 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 capablé of stimulating an |
endogenous immune response wherein the m@omd does not bind to the ligand-
immunogen conjugate. The pharmaceutical composition contains therapeutically
B cﬁ'gcﬁve ammounts of the ligand-immunogen conj ﬁg‘afe and the therapeutic factor and
the factor may comprise a cytolﬁne such as II-2, I1.-12, or IL-15, gi_r combinations of
cytokines, including IL-2, IL.-12, or IL-15 and interferons such as TRN- or IFN-y and
combinations of 'ini:erférons, interleukins, and éolony stimﬁlaﬁng factors, such as GM-
CSF. | -
The unitary daily dosage of the 1__iga11d—inizhunogeri conjugate can vary
signiﬁcantly depending on the host condition, the disease state being treated, the
* molecular weight i:.pf the conjugate, its route of administration and tissue distribution,
-and the possibility of co-usage of other therapeutic treatments‘- such as ﬁdiéﬁoﬁ




I ncl ude adrenocorticoids, alkylating agents, antiandrogens, antiestrogens,
androgen, estrogens, antinetabolites such as cytosine arabinoside, purine
anal ogs, pyrimdine analogs, and nethotrexate, busulfangsa:heRt dbod,

chl oranbucil, cisplatin and other platinum conpounds, tanoxiphen, taxol,
cycl ophospham de, pl ant al kal oi ds, predni sone, hydroxyurea, teniposide,
anti biotics such as mtonycin C and bl eomycin, nitrogen nustards,
nitrosureas, vincristine, vinblastine, inklammatory and proinflammatory
agents, and any other art-recogni zed chenot herapeutic agent. O her
therapeutic ageskfy.t T offRfivden@@bid Heddphsterditd Y fitent 19 bhda8 oABHHPI StTati on
of the present conjugates, include penicillin; cephal osporins, ‘vanconycin,
eryt hronyci n, SUEResEadpatignt meighiprdphysiciaorassesesst etpatientrondionicdri des,
gentam cin, arg o0k C] - | Qui trifl undi ne,
ganciclovir, zi o%ﬁ%#c%g@ amant adl ng‘?utﬁiq%g( i%?‘?\‘%%?ﬁ%ﬁ%ﬁéo?lﬁé’db&ygom

art - recogni zechbant I pp/kg ehatet $00mpd dnd st pedfbrably Fompaboof 1 uyeg pofbshuat i on of
pat hogeni ¢ cel] ?) Wi conprise a reduction or elimnation of tunmor mass -or
of pat hogenic 9 d’&ﬂ‘f%ms resulting in a therapeutic - response. In the case
of a tunor, the elim nabﬂx@%ﬂ%@%ﬁ@n?&hﬂbﬂﬁ&bﬂétﬁé]ﬁg&ﬁﬁlﬂnﬁmﬁgg he primary
tunor or of cells that have netastasized or are in the process o

di ssoci ati ng feenisatnand hictkargpeniigriactor i rpdivgshreeristing aniipaliesdmthethempr event

Cur g cal  enpe e otofeEfols ol KRl By PRl B Poten iy B ReRfgeongrn 1 "

bi ol ogi cal t h&eapsd. iFor ekanaple,ahé Byl dhetinoddn cofjeg4ste anlBerdbdulic Fitist chiuent i on.

-The prophylactic treatnent may be an initial_  treatnent with the

i gand- i munodemEHEe gatiaele ook oadhoycambadivided Audedminisicpias aoudtipleai | y
regi nen, and/ QBSMXQ%%.aﬁ%fjg@%gg%gf%%fo?%xe&ﬁﬂlé,%ﬁc ?Jtp% eﬁ%ﬁ t ?s.) '

after an interval 0f days or nont eImnitra ea S
The i nvent i onwesk eduslee whed ecaealictmtiph@rdaiiy auitiveal, awivpths ptipostsof defifiagi Si ng

an anmount of a.ligand-i nogen, conj ugate.effective.to "l abel" a
popul ation of %‘t‘ﬁ'ﬁ‘&b"ﬁﬁ S?‘;%J@?q??‘qeﬁ?‘ﬁj%’%g‘fteﬁ PEmSP lss‘f?gﬁlp‘?rf"imel?q m nation by
an endogenousquitaleieo besPaRsRehel ind RitRRThdUcspEsats dkhdadilgs. The

conmposi.tion further conprises-an ampunt of an additional factor, effective
t o enhance t hereferred embodiment of the invention the host is treated with multiple injections of

the ligand-immunogen conjugate and the therapentic factor to eliminate thé:

' population 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 injections of
‘the ligand-immunogen conjugate can be administered to the patient af an interval of
| y déys' or months after the initial injections(s) and the additional injections prevent |
rll'ecune_'nce of disease. Aliernatively, the initial injection(s) of the Jigand-immunogen
conjugate may prevent recurrence of disease. . | _
_ The therapeutic factor may be administered to the host animal prior to,
- afiter, orat the same time as tﬁe,]igandaimmunogen conjugate and the therapeutic
. factor may be administered as paﬂ of the same composition containing the conjugate
or as partof a diﬁerenf composition than the ﬁgénd-ﬁnmmogen 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 zﬁay be
preimmunized with both flnorescein isothiocyanate and dinitrophenyl and
_ mbéequenﬂy treated with fluorescein isothiocyanate and dinitrophenyl linked to the




elimnation of the pathogenic cells, selected fromthe group consisting of
a cell killing agent, a tunor penetration enhancer, a chenotherapeutic
agent, an antimcrobial agent, a cytotoxic immne ceII,3@qM%£%l pgynd
capabl e of stinulating an endogenous imune response. wherein the conmpound
does not bind to the |ligand- i mmunogen conjugate. The pharnaceuti cal
conposition contains therapeutically effective anounts of the

| i gand-i nmunogen conj ugate and the therapggtic factor and the factor may
conprise a cytoldne such as IL-2, IL-12, or Il-15, or conbinations of

cytokdnes, i nclsaiflé agdifftrens hgahdsllﬂ,a c@fdoblhg brotéafl ]En%@éefs@ BP éﬁ:fbo ny&gﬁlﬁ gcc or

| FN-y and conbinations of interferon, Interleukins, ating

factors, such &E“W‘@Qfageﬁﬁ"eﬂl?ﬁhqfﬁ?ﬁyﬁ@&ctoymbag@uﬁstﬂhéaﬂag:bqoi&maimum)gen
conj ugat e’ can MRLY wishiei on t ost, condi tian, the

di sease state be?%g treai%%ﬁqg' ﬁ%ﬁe@@ﬁ r et Gt QlPﬁ@”@Qh &y its
route of adni ndstdqﬂnmmﬁnﬂstancsw&ledhaﬁdsthwduﬁa or artinsiclobf Q%bﬁﬂbggthle mbat Of
co-usage of other therapeutic treatnments such as radiation cenber 2004

-17 therapy. T ‘fective anbunt to be admi nistered to a patient is based
on body . surface area, ppidighdHRhENe ﬁg&g; f patient
condition. An effective dose can rangerééﬁ3 %&y@out %ﬁﬁgﬁ@ 0 a%gut

nmy/ kg, nore pr Ry ipigciedpareatsolly andgmdhgnmcmboanbéﬁﬁamﬁt@eaanﬁcmﬁl
preferably frogah abo %ﬁf /K effectlve regi men
for admini stering ?‘Eéou'flﬂb cgéngmh%%gﬁ ing ngft@g’ topg prigathecal
factor to red|mgmuozmrmm&nmmﬂiogapdmﬁfgaie(an&hﬁthéfﬁpéunc‘i‘@dtdr%aﬁﬁlséBéeCt'OUS

or gani sms or t jnduce a hunors] response to the i nmunogen can be used.

For exanpl e, Ivered 4sag F“ﬁ%?ﬂ’dﬁ‘&%?ﬂ %@Wplﬁg&f@a@t@m dospgopiouns welude squeowsan be
adm ni stered , y ed and adm tered as a
a@lﬁoﬁgbﬁhgm ag%[tj, Yso&)% i Q 2 (I e%ucoga o tﬁ ‘gi %

mul tiple- dose daily reglnen

one to three cld;asnmuhcaiw etceptable MuﬂMMumaﬂﬁqlﬂd ledtiols gly@old AdsteYs, and
treatment, and f é% gﬁmgﬁiﬁ efi.ning . this_ invention such
internittent ngs?% &P SFage ageordapcecyiffa thaginyentior canbrinthe ent t o
every day-tr eafofiRof a RREnsAMYIybHIRLEAORBREsink The ddsh Y BEdr@Bmulddofen

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 T.S. Patents Nos. 4 ,713,249; 5,266,333; and 5,417, 982 the disclosures of which

are incorporated herein by reference.

EXAMPLB 1
EFFECT OF FOLATB—FLUORESCEIN ISOTHIOCY: ANATE CONIUGA’I‘ES
QN SURVIVAL OF MICE WITH LUNG TUMOR IMPLANTS
~ Six to cight-week o0ld (~20-22 grams) female Balb/c mice were
immunized subcutaneously at multiple sites with fluorescein 1sothmcyanate (FITC)—
- -labeled bovine serum albumin (BSA) using a commercial adjuvant (e.g., Fretmd’

A ad_]uvant or Titer Max™.Gold). After assuring 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 mu-apentoneally with 5 x 105 M109 cells -a
syngeneic lung cancer cell line that expresses high levels of the folate receptor.
Cancer loci were then allowed to attach and grow. At4and 7 days post cancer ce]l

_ lmplantanon, all animals were injected mtrapentoneally with either phosphatc




preferred enbodi mrent of the invention the host is treated with nultiple ,
i njections of the |igand-inmunogen conjugate and the therapeutic factor to
elimnate the - popul ati on of pat hogeni.c cells. In one en%(ﬁﬁ WE r%b host
is injected nmnultiple tinmes- (preferably about 2 up to ab gr W th
t he |igand-i mmunogen conjugate, for exanple, at 12-72 hour intervals or at
48-72 hour intervals. Additional injections of the |Iigand-immunogen
conjugate can be adm nistered to the patiegnt at an interval of days or
nonths after the initial inj ections(s) and the additional injections
prevent recur pemged | j gn(s) of
the |igand-i mmnogengghggnj ugat e may p@%\s}hﬁ%fﬁﬁggﬁn étg&?)iglhggcgggl Cg’The
therapeutic fagtmmagapord-laded cthylees didmire tridge. h'ﬂﬁcaamnmhomdfdblatc@ﬂaf ter,

or at the sane,ti ng; i n he .therapeutic
factor may be Adm Nis ?r%bnggg‘g%?&}“?wg 438’5"5%!5‘%@&5‘8%@5 Ghd EGHELWHENG t he
conjugate or fgeckier edch@oldictFTEFCRIBhcenBRRRGSor h @ta) dfW8 Andnlies j[eet%adal munogen
conjugate. Any such_ _therapeutic conposition containing the therapeutic -

factor at” a th&Fspefs ﬂ%’é’l‘P%FC%?qséé%ﬁs\ﬁéhfoﬂﬂsb?)cﬁﬁ%ﬁﬁgémmbmﬂéhpmasﬂnﬂ
i nventi on. Add%fe%@éd}hm&@{?ﬂtﬁgﬂ%%ow&% dided ey wrrrunsgeelaz ﬁ‘ﬁnj ugat e

may be used. For exa ost ani ma e prernmmu bot h
fluorescein i seﬁﬁm@ﬁmmmmwmhhﬁwlua&ddym Sutiividl dseat ed with

fl uorescein isgthiocyanat i trophenyl linked to the 30 Decenber 2004

-18 sane or dlﬁlfl‘gi‘&#%ﬂd’j‘ ‘lﬂjrg HEthi? maaERdde epntrql guingads. Assgioyn

chenot herapeutihqzlgfmdmeaﬂaﬁmmvﬁapgfﬁiceﬁgﬁ&i%n%m #?F’é%&%éi%&%@ﬁ&eﬂl?wﬁy be
an

adm nistered at a suboptl mal dose along with th nogen

conj ugate.in wmm@mﬁemﬂmmw@pﬂ% dbwpbsipnmmtmqﬂant&mn,sdndnce to

t he chenot her bi a ani mal . The

| i gand-i mmnogﬂégavéé%ﬁicﬁ%lgg 3@%& ﬁngr ?ﬂ%@gg %t{i’ea‘i‘fs &’Féonlﬁg@?gf‘%bl y

i nj ected par enhataedyAslitdlessal nh{ﬂl@ﬂﬁgldffcﬂatﬁmr@%ab AbiAP fldpl R AL-term
injections, subcu a;aneous i nj.ections, intramuscular injections, intravenous

i nj ections or SOREYekeR@icswith higherdoess deing prorortipaniely mensesiselivec dibought e and
the therapeut e fodfd PITE s ARA tPEoncHflale i Tiflord Told Hlafl ﬂfcpsyﬁppresgﬁﬁnnpl €s

of parenteral dosage forns include aqueous
kidney tissue (but not at comparable levels in other normal tissues). No kidney or

normal organ toxicity was detected in autopsy exams by a certified veterinary
pathologist. | |

EXAMPLE 2 ,
IMAGING OF NORMAL VERSUS TUMOR TISSUE WITH FOLATE
CONJUGATED TO FLUORESCEIN ISOTHIOCYANATE
The procedures were similar to these described in Example 1 except
that the animals were injected with 24JK-FBP tumor ceﬂs and mice were sacrificed
_ soon after injection with folate-FITC, and tissnes were thm—sectloned and examined
, by FITC immunofluorescence using confocal fluorescence mlcroscopy for
localization of folate—FITC to particular tissues including tumor, kld.uey, liver, and
muscle tissues. Flg 2 shows phase contrast micrographs of the various tissue shces asg
- controls along with the fluorescence micrographs. The folate-FITC was found to
localize specifically in tumor tissne and in kldney proxnnal tubule cells where
'receptors for folic acid are umquely abundant. '



solutions of the active agent, in an isotonic saline, 5% glucose or other
wel | - known pharmaceutically acceptable liquid carriers such as |liquid

al cohol's, glycols, esters, and amdes. The parenteral dgsg '
accordance with this invention can be in the formof a reconstitutable

| yophi li zate conprising the dose of |igand-i munogen conjugate and

“therapeutic factor. In one preferred aspect of the present enbodinent, any

of a number of prolonged rel ease dosage fmrns known in the art can be

adm ni stered ‘such as, for exanple, the biodegradabl e carbohydrate matrices
described in U S Patents Nos. 4, 713 B40vrpgE366, 333; and 5,417,982, the

di scl osures of which are incorporated herein by reference. EXAMPLE | EFFECT
OF FOLATE FLUORESCEMAGINGIF NRTHSEORWEATESLAGR CONWOGATED-TM CE W TH

G
LUNG TUMCR | I\/PW}?R% | &ﬁF (a5 c mce
were imuni zed su cutgﬁgg@gﬁia? nu I?ip e%@eﬁ%@@%@?ﬁ%
i sot hi ocyanate (FITC)- | abel ed bo@OAT ANTHMGUSRIgG (BSA) using a
comerci al adjuvant (e.q,, Freund's adjuvant or, Titer Max''Gold). After
Gsuring that anti- FTTCTRAPRSGHE Ve Bl fothoR dsppritied i Brawrle? caer
evi denced by (g MEBWelISwefe @éd,%ﬁdﬁ%%@é’v’%ex@%xéﬁ%%y’sﬁmﬁ ﬁﬁore&eﬁ&f(ggga ge) :

each animal was injected intraperitoneally wth 5% 101 M09 celTs,
syngenei ¢ | undmégasis@pd phydoctyiinm @B fluercgsencedend itmaggs).| BudiBfladreschreef tbe at e

. Ca j al | d h and . At 4 and 7
eceptor.  Canfgtol Pl ADED ALLPUEK 0. 600, A0 g, g

i ntraper i t onediddmgdfleideichey meie IRHFIEC 36HUIRE HIBE fAMRFTTE Bt fisr ed
saline (PBS) or _.a specific quantity of Fl TC—conEugat ed to folic acid via a

gamma car boxyMHishacegngpiey pe e tapanselle BelplgddIC tirated srd wnitaateditener of

and 6. co wer ot o a s AR OB sk Sers il B Ry PR TS of
40 ani mal s i npewtagtimictoscemy, pedesofibed inlBxbypledj he FITG flGceyend: ddafonstgites12) of
order 1o sti miCATERoR et PRRGRE SipaRt temes (i LS UERE ammunot her apy
was then eval ygh&ithubiés tHANEddREENMs Blbu¥d MBLFAE Atibodies bound to the folate-FITC
' conjugates localized to tumor cells. Other studies (not shown) demonstrate the lack of
such IgG binding 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. :

| ~ EXAMPLE4 |
EFFBCT OF FOLATE FLUORESCEIN ISOTHIOCYNATE CONJUGATES ON
GROWTH OF SOLID TUMORS ‘

_ | The procedures were similar to those described in Example 1 except
that each animal was injected -subcﬁtaneouély m the shoulder with 1 x 105 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 shoulder tamors were measured and the percent increase .in tumor size
was determined. . The tumor Qowth curves depicted in Fig. 4 show that the | growth of




function of time of folate-FTTC treated m ce conpared to control animals.
As shown in Fig. 1, nedian survival of mce treated with fol ate-FlI TC was
dose-dependent with control mce exhibiting a nedian su (ﬂ'?val of ﬁ days
post tunor inplantation, and folate-FITC mce survivi ngi 8?‘3’&'%9‘"@@ §

| onger as the dose of the conjugate was increased. As little as 45

nmol es/ kg of folate-FITC was able to pronote |ong-term survival of mce
wi t h hi gher doses being proportionately opre effective. Al though the
folate-FITC was found to concentrate in tunors, sone fol ate-Fl TC was
present in ki shlidyumbssue sighificantt inhibited tRak ﬁbﬂn@ls'v@&‘@ir@atécﬂv@ﬁ Rsthie BOTER
tissues). No kjdney.or, nor nel organ toxicity was detected in autopsy exans
by a certified efigr yith ln2h o) ogi st. EXAMPLE 2 | MAG NG OF NORMAL VERSUS
TUMOR TI SSUE W TH FOLATE CONJUGATED TO FLUORESCEI N | SOTHI OCYANATE The
procedures were simlar to those described in Exanple 1 except that the
animals were injected with 24JK FBP t WEAMEEEIS, and nmice were sacrificed

soon after injecti | f - n- sectioned and
exami ned by FITC |%b€ﬁiﬁm%@w§%ﬁé &Eﬁwcr oscopy
for localization of folicprdckdiffed Weraihils %sédlémlﬁﬁﬁwgbﬁ%xkéﬁm

kidney, liver, and nuscle tissues. Fig. .2 shows phase cont

m crogr aphs ofth#tile animpls were traptadavith 5 é@b’mﬁfa@r@ml&th@hdm@)laﬁﬂﬁom Hé of

fl uorescence The F .0 .loc

specifically %“3‘%‘6@“‘?"%@%@ %ngh‘?% dd[ey proiﬁofr%g& ﬁ‘ﬂ{ﬂnﬁ @%#F‘goe/\here
receptors for Weky)cllall (6 daile injedtigneityd. ApgidaPnér TISR.aPe G§edRhs s 8200,
EXAMPLE 3 | MAG N Oq‘%:ll'u Tl SSUE W .TH FOLATE CONJUGATED TO FLUORESCEI N
| SOTHI OCYNATE 28R 7 1 ipjRpiEerTyth 2dages Ak 00vmustike) of G lrise

procedur es WerRTEofinaioflubrebddfith di%& ah At Nufnd A iipfunEliGR P

- Furthermore, in an effort to reduce the time required to obtain long-term survivat data,
the tumor cells were implanted mh'apentoneally close to the liver. Therefore, the

hfespan 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 was more
effective at promoting long temi survival of animals than was combination treatment
with IL-2 and IL-12 or with IL-2 and TNF-c.. In contrast, combination treatment with
CIL-2 and IFN-¢ was more effective at promoting long term survival than was IL-2
alone. Aminofluorescein was injected along with the vanous cytokine combinations
as a control because this compound is not linked to folate ﬁﬁd will not retarget anti-

- fluorescein antibodies to tumor ¢ells.

EXAMPLE 6
EFFEC‘I‘ OF MUL'I‘]PLE INJECTIONS WITH FOLATE FLUORESCEIN
ISO’I'HIOCYNATE CONJUGATES
The procedures were similar to those described in Examplc 1 except

' that the animals were m_]ected mtrapentoneally at 48 hour intervals with 6 dally

‘mjccuons (days 7,9, 11, 13, 15, and 17 after tumor cell lmplantaiwn) 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
 jmplantation. o .




that MLO9 cells were used, and tissues were exam ned by FITC fl uorescence
(green images), and phycoerythrin (PE) fluorescence (red i mges). For PE
fluorescence, the fluorescent |abel was |inked to goat i - usgﬁbge

anti bodies for use in detecting binding of endogenous C
antibodies to the folate-FTTC conjugate which accunul ates on the tunor
cells. Folate-FITC treated and untreated tunor tissues were conpared, and
both types of sanples were al so exam ned by. phase contrast m croscopy, as
described in Exanple 2. The FITC fluorescence denonstrates |ocalization of
folate-FITC to tunor tissues (Fig. 3).gXhesMtE |l uorescence denonstrates

t hat endogenous n&g@e anti-FTTC anti bodies bound to the folate-FITC
conj ugat es | ocal P R@&W@II@ FOLAdE B QRESCERSISQHBIRG Y ANAdES t r at e

the | ack -of such 1gG binding to ?AEF% chl udi ng ki dney. The
absence of antibody ‘binding to fo at e- 'oca in kidney tissues

arises fromthe fact t hthe;irodeIGEWeBasmﬂaem&hdmldesc&bmmE)mﬁﬂ Ledcepenbr ane

of the kidney pr ubul e ce access to that
region of the %gﬁlgﬂmmlaﬁu Eﬁggﬁcgoﬁt?igéd?rﬁgf&gg E’&" MeggEedls show
t he nor phol ogywefe ticardiwith ciher fTatd-BRICS6E IT 4 Rlond. Iﬁﬁ%&meetﬁ@%mgewmdeat h
of cells in the treated sanples. EXAMPLE 4 EFFECT OF FOLATE FLUORESCEI N

| SOTH OCYNATE mmnem@eguﬁmmmmm@mw \Zbr e

simlar to thog Qﬁﬁ BE%@

i njected subcut arP eously Fﬁﬁt H%erf&‘ﬂ?{ﬁﬁ?mdfg?ﬁgﬁﬁr%% g@y (day 0)
foll owing pri oprommmlnng-&nmanrmd 6f tainbEbeddiy hivaUNMcdihisadraliibs foptiat e- FI TC
.after tunor cell Iantpg og%é nsi sted of 1500 nnol/ kg of Fol ate-FI TC

givenin . 6 |n‘fqngﬁ PR geops &0 G freqted with B2, {olps ETEL, ogfolate- 13,
15, and 17). ThEC+BSUkekdig, 39'2ﬂaﬂ‘@hﬂ@rre#eégﬁ%vﬂ&eﬁﬁé§ﬂévﬁgﬁ%g'fhe

percent increase in tunmor size was detérm e tunor growt rves

depicted in Fi @mams%ﬁ@thatmpanahréy gff?htthﬂfC 801 Ie2 trgyemo@(0dp-tedth seuyiviakl

tunors was si |nh| ed,when ani mal.s, we ated,wi.t h

fol at e- Fl TC :31#' . rr;gii[’] 2 g%ﬁg %cew %‘ti;' nlgLy sL,vnerglsuc Wlthslow—é[ose E—S aione having a
negligible effect on the survival of the mice in the absence of folate-FITC and with

fblate—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.




EXAVPLE 5 EFFECT OF TREATMENT W TH COVBI NATI ONS OF CYTOKI NES - The
procedures were sinmlar to those described in Exanple 1 except t hat .t he -
animals were treated with 5 daily injections (days 8 thrﬂr ?B 5000:1 U
of reconbinant human 1L-2 along with either IFN-a (5 daily Il’lj e5 8 s at
2.5 x 104 Uday), IL-12 (5 daily injections at 0.5 g/day), or TNF-a (3
injections at days 8, 10, and 12 at 2 g(day) subsequent to injection with
2 doses of 1500 nnol/kg of folate- F1TC og3-am nofl uorescein on.days 4 and 7
after tunor cell inplantation. Furthernore, in an effort to reduce the tine
required to obtain | ong-termsurvival BHIAMPLE®e tunor cells were inplanted

I ntraperitoneally clos% W@M Ilfe an of :

t unor - bearing mce was g@g%[}’ ¥ ﬁ%{«l—ﬂﬁ]@& £ shown in
Exanpl e 1. The results shown in Fi gu1ds pemenstEpts that |L-2 aI one WAs nore
effective at pronoting |ongtermsurvival of animals than was conbi nation

treatment with |L-2 andlhepregedsyes werssimilarto dhvde Fegeribed inExemplerlascept

-conbi nation tr mor e ef f.ect i-ve ronoti ng
. long term sur wﬁl\%Ea R&%n c&g‘gs Hf@‘pﬁﬂgd tmp%ﬁioﬁéappﬁ% ?ﬁﬂn\%ﬁgnﬁ‘?ﬁlgct ed

al ong W|dt h theEmpleﬁsandyh?éﬁlmels@mﬁédﬂnj&ted@ﬂﬂl PM(@n@ﬂbeﬁbreb@ﬁijU&&i wWiths
conmpound is -no 0 an not retarget anti- uor escei n
anti bodies to {."éﬂ%ﬁf{gﬂs@o @E@&Eﬁ%@%@e@dﬂﬂ@"ﬂ@%@m Brdesa)y TH
FOLATE FLUORESGRAd: 7) SOTH QWA LG GATRIHROR! ABRRAULAR, WRIGual | ar 1o

7
t hose described i.n Exanpi € 1 except ani na s were -injec
i ntraperi t oneawtry.challengediyuinjectoreof k 01109 Glidan Hyy 62 aﬁeeamhﬂrtmn(aﬂaajds 7, 9,

11, 13, 15, an ftrtu on). o | /| eq. of
fol ate-FITC. é&r g%u ¥ 8 ?ﬁe}ggxémgé%loﬁ Yéﬁf“* OfFE

fol ate- FI TC iimplawin) g ihjeEtBnSIs ;v;ad;f I3he POUIRT Eaﬂ:r@@bﬁ@né@uk Rng

folate-FI TC and | L-2 as n;}oaredto i njections of folate- FITCglven at
days 4 and 7 aqaffémm@aaﬂﬂrda% afiqr ifial fumer ol impndEewnber 2004 - 22

_ . As shown in Fig, 9, the median survival time of control mice injected
- with 5 x 10° M109 cel]s was 18.5 days. The median survival time of control mice
| injected with 1.5x 106 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 105 M109 cells, and challenged on day 127 with 2.5 x 10° Line 1 cefls was
 greater than 192 days. o
' ‘The results shown in Fig. 9 demonstrate the" deveiopment ofa long—
. lastmg, cell-type specific cellular immumity in ammals treated with folate-FlTC in
combmatlon with IL-2 and IFN-ct. This long-lastmg immunity protected the animals
- melanted with M109 celis and receiving folate—targeted immunotherapy from the
recurrence of disease upon challenge by a subsequent injection w1th M109 cells. The
-survival time in thege animals after the final challenge with Line 1 cells may be due to
the presence of folate receptors on Lme 1 cells at lower levels than ori M109 cells, and
on the presence of tumor antigens shared betwesn M109 cells and Line 1 cells
- -remltmg in aMI 09-specific cellular imrmune response capable of cross—ta]k w1th Line
1 cells.




EXAMPLE7 - SYNERG STI C EFFECT OF FOLATE FLUORESCEI N | SOTHI OCYANATE
CONJUGATES AND | L-2 The procedures were sinmlar ‘to those described in
Exanple 1 except that the aninmals were injected with 1500 nnzol es/k

fol ate-FITC and sone animals were treated with either fifl Reesnth 8‘? L2
al one. Furthernore, the tunor cells were inplanted intraperi toneal ly as
described in Exanple 5. This experinent (see Fig. 7) was perforned to
determ ne whether folate-F TC and I L-2 ach synergistically to pronote

| ong-term survival of tunor-bearing mnce. ?Vbdl an survival tinmes:for the
control group (n = 8), and the groups 35”,_1&1’ reated with IL-2,
folate-FITC, or folate- FITC+ IL-2 vverﬁ ﬁiféb and 42 days,
respectively. The resEFFEC'EIQﬁ/\EADGﬂEJDNBIHdHIMSOFME:ETREAH*E@ capacity of

fol ate- FI-TC and | Lj urV| val _of tunor-bearing mce
is strongly synergww‘%{@T@%&g %WWME GONHEGATESDI e

ef fect. on the survival othetﬂ}@cdm,ﬁﬁ“}egb B3l ARRCE %5?1@(? vm t h
folate-FI TC having only a m nor..effect. EXAI\/PLE8 NK CELL- |

THE SYNERG STI 82 FE@:\OI @WRWWWMWVQWWTES AND

I L-2 The.proce be n_ Exa

t hat one groupﬁ%fu%gm’na| S . @E%e? %‘D‘I tvﬁﬁ’pe%'?%tﬁog OF WB1Si tEse NK

(I:Qiel Ih an'éll b3d| )eﬁ)_la(ttaHI’IIG a_§0ahmol’ﬁkdk_g) ﬁ@lﬂtﬁefzﬁgﬁkng}{g@%aﬁgry,ﬁms Igt d.
chnond, Va. co n. Wit ate an ach nouse was

i hj ected with Gbg) > ’g?(l’ﬁ%téféggb OHﬁl"U‘tQQHﬁ(]&P)Q Aledaym ¥y %Qdylswddﬁaﬁmtumpon on

days 1, 4, % angnifpRhtafén.t N8®Fiond ih]@%ﬂfalsqger& % groups ?ILJ:be pletion.

‘Medi an survival tinmes for the con group an reated with
fol at e- FJTC +|1Leyh01@hmpﬂ|bamcﬁmmlﬁﬂmxatharfhaﬂ\ﬂToolabaIeaBSA8,Asdsaowalﬁd 18.5

"days, respecti I e sul ts.sh I.n F| that NK cells
nmedi ate the sylﬁ réf sglg%:d%a z‘iﬂv&eaflré fm‘fedf?é’ at“&%rﬁ@%ﬁé dirgaigd Withear i ng

nice caused byohoAHTCahéremel Wedtin@adsnpil > doeb Bre Bh TiCoatde bts 21073y, Qgcenber
2004 -23 '

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

" w1th IL-2 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 median survival time for control mice 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



EXAMPLE 9 DEVELOPMENT OF CELLULAR | MMUNITY AGAI NST MLO9 TUMOR CELLS The
procedures were simlar to those described in Exanple | except that the
tunor cells were inplanted intraperitoneally in the position described in
Exanple 5, and the aninals were injected with PBS (contr%ﬂ}?e‘iﬁm'?ﬁéfzgm
co-injected with folate-FITC (1500 nnol es/kg), IL-2 (250,000l U dose), and
1FN-a (25,000 U dose) on days 7, 8, 9, 11, and 14 after tunor cell
implantation. Additionally, the animals _y#re challenged by injection of 5
x 105 MLO9 cells on day 62 after initial tunor cell inplantation, by

i nj ection of m&m&ﬂ@m&emqmﬁr@dhud;am%ﬁ)ea{lﬁsefhelﬂc&%{mh}eeﬂa&vﬁﬁ@ooo
|rrplantat|on ﬁrlnjectlon of 2.5 x 105 Line 1 cells

Bal b/ ¢’ spont ang&i% higds %M@d@)ﬁmp@w 12 @fiQSenfabwetﬁ(ED I¥uror cel |

i npl ant ati on. u@p‘% t n SUI‘VIV trol mce

injected with I%ﬁx 105 ceI e%lan 1@%%@?”% "ﬁ"l@ﬂmaﬁm&i me of

control mice ihnjr@nnedof/dawkﬂ,lﬁ,s K, hﬁ@lmmﬁaﬂts%hmﬁniﬁgdﬁy&emonlﬂﬁe oRgi an
mce |njected wiith 2.5 x 105 Line | .cells was

survi val tlne nt.r ol
23.5 days. H&E‘{rﬁgﬁ”hﬁ Wé@e?ﬁﬁﬁed?meﬁiaeéuﬁwaém@WWﬂernw

cell's treated téabded: Of 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%%gn Fi-g. 9 denonstrate the
devel opment of a long- lasting, cell fic cellular imunity in

ani mal s treated WEFFECDIORBEABIONOFTDS aNOENBS mmpmthELtAﬁG@md FN-a.
Thi s Iong | asting immunity protected the aninmals inplanted with 09 cells

and receiving folate-targeted i nmuAYMENSIVERAY t he recurrence of di sease

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 pribatérecemof cdlisiveeteinpdadgl iotrapetitonealheinthepdsitionalesdrivettin | evel s

ML0S colI's and TRl % SR dnioal g iigeinwin bESGtafiobicf Nere e miseled Titrune
response ¢ apa%EteCFITCr(Qﬂmﬁzﬁdlks/Hg)t 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, IEN-0;; 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,
fI,fZ, and IFN-o indicating that CD8* T cells play a rOie in fhe activation of the

cellular immune response by folaté-tatgeted immunotherapy. Aminofluorescein was
injected along with the IL-2, IFl;I-oc cytokine combination as a control becase this
‘ compdund is not Iinked_ to folate and will not retarget anti-ﬂﬁorcs’cein antibodies to
tumor cells. Fig. 12 shows 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 that Bglug I'ls
were inplanted intraperitoneally in the position descri b?’eddﬁfe’% g(r)rgfe 5,
and the animal's were treated with PBS (control) or were co-injected with
folate-FI TC (1500 nnol es/kg) and IL-2 at doses of 5 x 10" U (1X), 0.5 x
1051U (10X), 2.5 x 1051U (50X), or 5 x 18kl U (100X) at days 7,8,9, 11, and

14 after tunmor cell inplantation. Additionally, the aninmals were imunized
with FTTC- | abel ed keyhole linpit henmygygsapnp(sCLH) rather than
FI TC-| abel ed BSA. As shown in Fig. 10, the median survival time of mce

implanted with M 0PREMENBARY HERCIIORGM-CSFDHFOIATETARGEERRI Wi t h

i ncreasing |IL-2 dose abﬂxﬁﬂﬁﬁ’oﬁ‘h@%‘ RR 2GRS ) ontrast, no
substantial difference was seen be meﬁNﬁ%‘é‘?‘?ﬁ%ﬂa&nﬂgﬁjﬁﬁﬁﬁﬁﬁ nes of

control nmice (nice injecTiethrosedhrebof: similho #ike BseAb&TinWxbpRADxcatd M ce
treated with L-tﬁ | one. EXAMPLE 11 | FN- a ENHANCEMENT OF SURVI VAL OF M CE
TREATED W TH é&ﬁ er%ﬂrf’ﬂ; GeXsssese iaplansiod imtpapstitriepfly aofts pepiiipm deggibeding  The

procedur es wer iyl 5 ahabifiohdIs s HAiRall BMe! It BIAIBLA; Lfuifbka Wil the
tunor cells were inplanted inlraperitoneal 'y i'n the positi escCribed in
Exanpl e 5, anduuliplegiyiolriries inoduding He {900 Wiiidosd)IEN-€ (25,068 (i/dose), und €M-

co-injected wi fahat e- B 1500 nnol es/ k nd 11-2 (5Q001U/ dgose) or
fol at e- FI TC ( 1@%%(3"?@‘2??&5%‘3&’? 6’6&1@‘8%)%@?,’“ s oG Qm?}?elee@@su dose)
at days 7,8, 9,onldhys 86112 dffer 108 ccll WRPIantafbh whith s kitise@ibnt B infRSen !
group of mce were co-injected with folate-FITC, IL-2, and I'FN-a, but the

ani mal s were foFesHtdPAhmplagiof FlBSRITGpdaysd apd 71 Tholresndts depicted e medi an
R e
days, the nmedithemedipy surgivat fivre fdramicerinfreted ovithiLez; TEN-a)iahd GMICSFervibRC, | L-
' folate-FTTC was 22 days, the median survival time fér mice injected with folate-
. FITC, -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-t,, and GM-CSF was not significantly different than for control mice
~ indicating the importance of targﬁ:ing a tumor-specific -immune response by using
folate-FITC. ' ‘

EXAMPLE 14
~ EFFECT OF IFN-u DOSE ON SURVIVAL OF MICE TREATED
- 'WITH FOLATE-FLUORESCEIN ISOTHIOCY ANATE CONJUGATES
| The procedurés were similar to those described in Example 1 except
_ lth-at the tumor cells were impianteci intraperitogeélly in the position described in |
. Example 5, and the animals were treated with PBS (control) or were co-injected with
folate-FITC (1500 nniolésfkg) and IFN-« at doses of 1.5 X 10° TU/dose (6X), 75X
10 TU/dose (3X), 2.5 X 10* IU/dose (1X), and 7.5 X 10° [U/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 tinme for
mce co- injected with folate-FI TC, IL;-2, and I FN-a, but not prei mmunized
was 24.3 days. The nmedian survival tine for mce inj ecteﬂ) i th foka@lg- FI TC
and IL-2 was not 30 Decenber 2004 -25 substantially differ eﬁ‘fenf% r
control mce because the nmice were injected with 5000 |U of IL-2, and, as
described in Exanple 10, 1L-2 doses of above 5000 | J are required to

i ncrease the nedian survival time in mce,treated with fol ate-FI TC using
the reginen of days 7, 8, 9, 11, and 14. %e results shown in Fig. 11
denonstrate th N e\E o ERRARESS LR JenGrease | dj sur vi val
time that occu?% S%(g a relgﬂﬁ’ h%fm &%r eat rrzarﬁuH%fOfﬁ.%l %eel%ip%t%n‘?lg]ﬂ*‘ﬁnﬂ? ﬁél[stfﬂﬁr
cell's with fol keafedwitls feind-FITC 2ocréaXedMRitE irkPeakibf BOT-aQosRRivE Th BhWN-QFlo68* T
CELLS ON FO_-ATgf(;{ﬁﬁﬁﬁ | MVUNOTI MRAPY The procedures were simlar to

t hose described 1" (dé’s‘?t except that the tunor cells were inplanted
intraperitoneally in the position described in Exanple 5,. and the ani mals
were injected with PBS (control) or were co-injected with folate-FITC
(1500 nnoi es/ kg), 1L-2 (5000 | U dose), EX4/dMPERAS (25,000 U dose) on days 7,

8, 9, 11, and 14 aft ey Bt mﬂ@# | i Q it roups of mce
were -co-injected with am@r?g?llguoresce m@m@m@@ﬁuand | FN-a or
with folate- F1TC, |L-2, |FFOBATEFFARGETECISAVTNCEHERMWY body (in the form
of ascites and admi nistered on days 2, 3, 7, 11, and 15). As shown in Fig.
12, the anti-CD8+ T cel | ThoRRGefiyasywersisimiardo thee deseribed étBrample d oxespt vi val
time in nice thaaheamirbudwhelfpimddintrapdr idgllgat L ng that
CD8+ T cells play a rolre I n. rt&gpactlvgtai)%)nr%&g?ﬁfﬁle&g%*eﬁ%g&fq% e

response by f dixawle Sragd thechnimatsiwete teated withABO(cbater PeoRdrs covagectddiyiget ed
| ith the.l.l- I Ki ' ' ' t | b t hi
compound 1s. naimoRat Ot Y AR e G i A o0] uiBeGuoh s D gz dscei n
ant i bodi es t 0 10¢ uieydagPbt With Filge-dhlrsghenyd (bivpy p«’a‘m’; ﬂﬂBieH&%ﬁ%%i( ong with
-2, an

IL-2 and IFN-a is mich |ess effective than folate-FITC, 1FN-a at
i ncreasi ng t hdUaS4an)s dIFNE (2-3 % A8° wiitsidnet fays| 7asit% d 1yandH 4Mfigonmet | s.

. cell implantation. Additionally, the animals were immunized with DINP-labeled

keyhole limpit hemocyanin (KLH) As shown in Fig. 15, the median survival time of
‘mice treated with folate-DNP, IL-2, and IFN-« was increased relative to control mice
 (treated with PBS) or mice treated with DNP, IL-2, and IFN-c.. Thus, DNP is also an

cﬁ'écﬁVe immunogen for use in folate-targeted immunotherapy.

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



30 Decenber 2004 -26 EXAMPLE 13 AUGVENTARY EFFECT OF GVt CSF ON

FOLATE- TARGETED 1MMUNOTHERAPY ENHANCED BY 1L-2 AND | FN-a The procedures
were simlar to those described in Exanple 1 except thajgph&plsirepose! | s
were inplanted intraperitoneally in the position described in Exanple 5.
Additionally, as indicated in Fig. 13, the animals were injected with
multiple cytolines including IL-2 (5000 Wdose), |IFN-a (25,000 U dose), and
GW CSF(3000 U dose). The cytokines weresogo-injected in a series of 5 daily
injections on days 8 to 12 after MLO9 cell inplantation which was

subsequent t 0 33jags réspBctiviely ThesciRsas sRéw tROTNADERSTIKS, Rfs iRk gb@afy TC on

days 4 and 7. The results depicted in Fig. 13 show that the nedi an survival
time for mce YibSlateFFG fp pomolsdengtyry syryival effumerbipanimganicsi val tine for
mce injected with IL-2, IFN-a, and G CSF wi thout folate-FITC was 22
days, the nedian survival time for mce injected with folate- FTTC, |L-2,
and 1FN-a was 38 days, and the nmedi arESXAMBLEI7 tinme for mce injected wth

f ol -FLTC, |12 F h 57.5 d ._Th
Fesal ts  denonEEFEEL O DB ORENTEAS T RO AN A RS Ao
cel | Killing in mERHaCNCENERASIONS Ok LN BafM SOR 9Ty ADOIREEAN Survi val

time for mce injected with PBS, IL-2, IFN a, and GW CSF was not
significantly different Thharpcedueswome siptilanfodhoseidastiribad imBxantple 1 eqpeptt ance of

12 BrreCT o (R e YRR S MR R RN posteR e
FLUORESCEI N | SefihipleGy AMMFE s IGAT BSatedWith PBSqestitfoorwedr€ cSinflctediwitho t hose
described in rrﬁlr_ﬁ éL ‘exc &tu that the tunor cells were inplanted
i ntraperitone rh (@-he& L9oenisdsn), qud BIN-644 Sl 0° pigsidayd opwithfedatehe ani nal s
were treated Wi 1 o %ﬁ@e ~b 3] ggj(‘ f t e~Fl TC (1500
nmol es/ kg) and Flg-ﬁgl%a@g?ggs Ogg]mfl ’I%g(?l%]/}ﬁgge %@éﬁ,aﬁéﬁia?&ﬂ U dose
(3X), 2.5 X.100\whigdey) at dxys 7, 8n? 11, mdX 4BB3r fubdod oslbinfila@dfon. Additionally,
: ' the animals were immunized with DNP-labeled keyhole limpit hemocyanin (KLH).
' Asshown in Fig. 17, the median survival time of mice treated with folate-DNP, IL-2,

a_nd_ IFN-(_x'wa_s 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.




Additionally, the animals were inmmuni zed with FITC | abel ed keyhole |inpit
henmocyanin (KLH) rather than FTTC-| abel ed BSA, and the animals were
injected with folate-FITC and | FN-a on d9ys 7, 8, 9, 11, 3aiecérmbef 2604
tunmor cell irrpl antation. 30 Decenber 2004 -27- As shown in Fig. 14, the
medi an survi me of mce inplanted wwth M09 cells and treated with
fol at e- Fl TCdMsed wWith increasing | FN-a dose above an | FN-a dose of
0.8 X 101 1U dose. EXAMPLE 15 EFFECT OF DI Nl TROPHENYL AS THE | MMUNOGEN ON
FOLATE- TARGETED | NI MUNOTHERAPY The procedures were simlar to those
described in. Exatjse®fl except that the tunor cells were inplanted

i ntraperitoneall ﬁ tdhlggﬁom tion described in Exanple 5, and the ani mal S
were treated wit 15%@ TRQEER IS CRRPHiRng c? é’@mﬂl‘ixh of ayiligpnd eptheamy

(DNP) (1500 imimh&8dnk Soh 0 F
units/day) or with fol ae#emdiq’érﬁ?t?%%hfé%\&ﬁ ?DI%@%@%Z% oby 2 %5?“‘% é‘o?‘é‘ooo
| U(dose/ day}ﬂiomdﬂ&l aNibedydn s bost Gniml tos /isl agcpgaized! dirsctly b§ andmndtne @fidinl4

after tunor el 4 i npl antation. Additionally, the aninmals were inmuni zed
with DNP-1 abél'€d" keyhol e |'inpit henmpbcyanin As shown in Flg 15, the nmedi an

survival time of an@li £@okipeah® Eapivld Jf%tﬁﬁﬁa@%oanléndgg nse

increased relative to control mce (treated with PB m ce trgated
wi t h DNP, 1LWhereihide cpmpgund fiegs, nopkindi tQ@bMﬂnEelﬂlimmcomugmenunogen f or

use in folate-ta EXAMPLE 16 SYNE FECT OF
FOLATE FLUCRESCEH%IE* W&%\l&? R’éﬂiﬁﬁﬂ&&%é’% Ko™ |%@R§’9‘1é’9p‘“1”56%‘ﬁ'ﬁﬁé‘§ wer e
simlar to éflogendlssininiee refpdnsempdatdd apednt clifipfatibheot ld”Bbplﬂ@tﬁ&nS dPer e

i npl anted i nqxé(?perlt neal ly in tha{BOSI tion described in Exanple 5, and

the ani mal sPARogENIGeedls dg thihast mBmal barboring paid prrulatian sderein tis: menmbers of
Fol at e LT bR onE in e A i S8 ind b ooy o days 7. e
9, 11, and 14 after
2, The uvse of claim 1 wherein the 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.



tumor cell inplantation. Additionally, the animals (5 mice per group) were
i muni zed with FJ TC-| abel ed keyhol e |i rrBht henmocyani n (Ki| Ide‘ rat her t han
Fi TC | abel ed BSA. As shown in Fig. 16, e medi an survi vaP DECRELEF 8004 he
groups treated wth PBS (control), IFN-a, folate-FTTC, or folate-FITC -

|FN a were L/, 1% . 2004 -28 33 days, respectjvely.
These resul 'g? s show gpﬂ%@%@%ﬁ%ﬂﬁég OELRYLP ?@Pd%‘{g‘#‘ég@ m tgggup
f ol at e- FI TC consiptimgaftbaclesingfuhgi; Firasusyinyabpledm4, uA® haksiedsi Ng m ce. EXAVPLE 17

EFFECT OF DI NTTROPI MNYL AS THE | MMUNOGEN AND CYTCOKI NES AT HI GH
CONCENTRATI ONS ON LONG TERM SURVI VAL OF M CE The procedures were simlar to

t hose descrigbed i - : l. e | nt ed
i ntraperi tor?gal I ﬂﬁ?@ﬁ@%éﬁl&??ﬁﬁ%@%ﬁ%é@ﬂ%ﬁﬁ ﬂ@é\%ﬁééé,"% P%?e)albg%?ﬁal S
wer e treat edpevifitalipBiadiog i a o¢l) membrmreacceptomj ected with PBS, 1L-2 (2.5 x

105 units/day), and IFN-a (7.5 x 10" units/day) or with fol ate-
di ni trophenyl (DNP) (1500 nnoles/kg), IL -2 (2.5 x 105 units/day), and

[FN-a (7.5 5. 104Tenist of diaith s3knhaitshd lighhd R soibbieddRshn bk BELELoLURLE Gl |

impl antation. Additionally, the aninmalS were i1nmmunize

keyhol e | i mfolic atidvered ethemfolatg receptonbinglingigands.Fi g. 17, the medi an survi val
time of mce treated with folate-DNP, IL-2, and |IFN-a was increased
relative to control mce (treated with PBS) or mce treated wth PBS,

IL-2, and | F0l a. Theeusel 6f ahy asticedf Widifns! Pl 8t - FhRein! Hie2ligAf i Flemidayt h
IL-2 and IFN a at concentrations of 2.5 x 105 units/day and 7.5 x 104
uni ts/ day, ©SPBBIsEed jtoethy) ImEBOgEhretsh ybanding) cop@rigigDecwitrd; 180i04 oELAI VS

1. Use of ahﬁargmgé}pb&{mgogen conjugate conprising a conplex of a |igand and
an i nmunoge ereln said i munogen is recogni zed by an endogenous or an

exogenous anti body in a host animal or is recognized directly by an inmune
cell in th? hostrh . . . . .

1. ¢ 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 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.




and a conpound capabl e of stimulating an endogenous i mune response
wherei n the conmpound does not bind to the |igand-i munogen conjugate, in

t he manufacture of a nedicament for use $h a nethod of enB@Receyban2004
endogenous i nmune response-nedi ated specific elimnation of a popul ation of
pat hogenic cells_in the host animal harboring said popul ati on wherein the
menbers of 18ai d Tdeuse by era Awlaimsd o whersksthp ligans) isi fhipctam entitietic. he
ligand. 2. The use of claim1l wherein the nedi canent conprises two
pharmaceutical fornulations, suitable for sinultaneous, separate or
sequential adnm nithtraticfranyone: of clabhs ahtd rwhidrainl dBdigaattahdisgtdne is an

| i gand- i nmunogen con u%_a e, and the other fornulation contains the
conpound capHHIB JFiEEeItRlly Sxpregsesdn unitnsbe peTsssed o pverexprastndsen nptasttis use
of claim1l whRkekdyst he medi canent conprises a single pharnaceutical

formul ati on contal ning both the |igand-i munogen conjugate and conpound
capable of stinulating an endogenous i mrune response. 4. The use of any

one of cl ai 1 3 wherein th opyl ati on, of pathogenic cells is a
cancer ceIIiT%opul ’E’be‘ﬁ‘.’fe‘%'f““’l’hiwg‘g’g"‘ga‘eigép&bw%l@lﬁE1P cancer cell

popul ation is tunorigenic. 6. The use of any one of clains Ito 3 wherein

t he popul ati on of pathogenic cells is an exogenous pathogen or an
endogenous tRl | Eb@uﬂﬁ%lpg@nymlﬂblfrCili!ingekégéansrein&tdﬁbgansoge&OEsm Oganicher
2004 7. The fclaim®6 erein e exo s, pat hogen is selected from
“the group %lgfleg}l%tl}a%ld%oafmg ¢ gﬁ:}vﬁl,g'#[}ﬁﬁ ,m%l%;tﬁ@éié‘,ﬂoﬂilcopl asma, and
parasites. 8. The use of any one of clains 1 to 3 wherein the ligand is a
vitam n capable of specifically binding to a cell nenbrane receptor. 9.
The use of #}-ai mike \i#er ef releine lyﬂ gelrteins the| argandel molpenkends gilwrgsceimnorst i ng
of folic a(ﬁ}]ﬂn%gg?ﬁt her folate receptor-binding |igands. 10. The use of
any one of clai to 9 wherein the ligand is chemcally conplexed to the
i mmunogen t hrough bondi ng conprising covalent, ionic, or hydrogen bondi ng.

21.  The use of any one of claims 1 to 3 wherein the immunogen is an o-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.




11. The use of claim 10 wherein the ligand is a folic acid anal og having a
glutanyl noiety covalently linked to the i nogen only via the gl utanyl
y-carboxyl noiety of the ligand. 12. Theb’%nsrg of claim 10 wH&lespmben004
ligand is a folic acid anal og having a glutanyl noiety covalently |inked
to the i Mmundgen @he yise/oBelking 28 hHedN thdcyRAERO mi ety of the |igand.
13. The use of ﬁil aim1l or 12 wherein the cov‘% en prfsleﬁﬁééeastb)é‘f’ ﬁeﬁﬁéT

i mmunogen an‘é‘”t ’é’“?lf“btand is by direct coval ent bonding to the immunogen or
by coval ent bonding through a divalent |inker. 14. The use of any one of
claims 1 to 3 wherein the ligand is a small organic nol ecul e capabl e of

bi nding to a2& ecePhouscarfthmpheicaifitiSaisd {028 QoA kS E%a?{d?{ en@iéoag'g{a Yanjugate
sur

expressed, upjigquely expressed. qr overexpressed on t

popul ation o m%r?gltt%f]d%?ﬂr@“iaéﬂ g%r adsniniyyation in lultiglainjedibngher ei n t he smal |

organic nolecule is an antimcrobial drug. 31 30 Decenber 2004 16. The use

of any one of clains 1 to 3 wherein the ligand is a (3-lactam anti bioti c.

17. The use 26 aﬁ@heow_@ of any amnesoflclaims 1W@es aikkertinel! @%ﬁﬂ igii%mt@%ﬂiié—ée is

an anti gen_im%&n}slfﬂ I%/ expressed, uniquely expressed or overex] %ed

on netastatic cancer celT5M18. The use of claim17 wherein the |igand

bi nding site is EphA2. 19. The use of any one of clains 1 to 3 wherein the

i mmunogen ig an ggganic nol ecul e having a nol ecul ar wei ght | ess than

20,000 dal t ofls. 2C uvpel aeeons of tlaims 190 Bhelicetin tho g0 dinndR S ool

fl uorescei n; ol | ., 21. The use of any one of clal 1 '%a%
isOftuortlsdidd f&gﬁﬁg%at ﬁ ary L 7S

wherein the jabmmnogen 'S a -Saqra‘@f”c?é‘?’ eyl figpiugated thipligsasidiaangamng of

clains 1 toc8butyddimkad tihelcasidihamy brdl said . host .and js

formul ated foy co-adm ni gt ration wit hgg’al elgggjgr& g (ﬁ%@%{%’s‘l&{sf‘ﬂw&t@g.aﬂﬁe

use of any ec'ﬂ#égﬁlfouéllweieﬂtpén$ iategtakime. t he conpound capabl e of

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.




stinul ating an endogenous inmune response conprises a cytokine. 24. The use
of claim 23 wherein the cytokine conpris IL-2, IL-12

conbi nati ons thereof. 25. The use of cIa§§123 wher ei n the%9&§3PFW@r2004
conprises IL-2, IL-12, IL-15 or conbinations thereof, in combination wth
| FN-a or | FNg t t oki cow ri.ses
TR e (T %#%mﬁgpggﬁ}géﬁghﬁﬁereo ) ‘E&%rés)ér{gﬂl PRIVBS O o

| FN-y, or atbbwbﬁnhSMunnmheﬁgomw1samdnmmkﬁSF 32 30 Decenber 2004 27. The
use of claim 23 wherein the cytokine conprises at |east one NK cell or T
cell stimulant. 28. The use of any one of clains 1 to 3 wherein the

l'i gand- i mmunggen TRNisddH @aint 9FRG | tien in
nmul tiple injections. 29. The 3se ofégggagﬁgkg clg?%%sfgémﬂggkﬂgrel %ﬁ
ligand is fHﬁépgmwﬁﬂfﬂﬂﬁmeﬁﬁﬁﬂﬁ@genmmamhbmoresceln 30. The use of any one
of claims | to 3 wherein the |igand-inmunogen conjugate is fluoroscein

i sot hi ocyanate or dinitrophenyl conjugated to folic acid via a ganna
carboxyl - 1'i aed dhbyhsensf dhpréreoPliaas. 1 B4 %esaﬂnﬁe%ds

stinul ating an endogenous imune response is cytokine. T e use %ﬁ any
one of cl ai @PPH*&O@%@?%hwnmémmvgaﬂdespﬁmmogen conj ugate is and the
conpound capabl e of stinulating an endogenous i nmune response is a
cytokine. 32. The use of any one of clainms | to 31 wherein the host ani nal
had been pB2vi olbk yusexpbwhidmnas uwhideth homok FeIPBIRRIRNas CachBiRbéd tlﬂﬁmhfést
animal has a eexisting imunity to said i munogen evidenced by the
presence off éWﬁH enous antibodies to the i munogen. 33. The use of any one
of clainms 1 to 31 wherein the host aninmal had been previously exposed to

t he i mmunogen by a non-natural process resulting in primng of the host
anim al ' s i MuneThesporfsdaito3Gwhereimmmageresponse is an innate immune response.

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.




33 30 Decenber 2004 34. The use of claim 33 wherein the non-natural process
resulting in primng of the animal's inmune response is vaccination. 35.
The use of claim 33 wherein the non-natypal process resuhpkﬂgehmepéb } ng of
t he i mmune response is active inmmnizatron. 36. The use Of any one o0

claims 1 to 35 wherein the endogenous i mmune response conprises a hunoral

i Mune respense: : r n
acquired iﬁﬁhne1m§§2%§ﬁ§§#§%%?£T gaﬁgg%gf C é?%?g%ﬂaﬁgégﬁhﬁﬂﬁ%%%gﬁk%ggponse
i s an i nnatlesagadem® response. 39. The use of claim 37 wherein the acquired
response is induced in the host animal by using a vaccine conposition. 40.
The use of any one of clains 1 to 35 wherein the endogenous i mune

response coapri 988 phaé@héeuliesll hpbsitidRIBE JARPADSHherdh: thENGmisRInal isaly one
of claims | to 35 wherein the endogenous inmune response conprises a
huror al  an@nEugesfimpleal.at ed i rmune response. 42. A pharnaceuti cal
conposition conprising therapeutically effective anounts of a

| i gand-i mmunogen conj ugat e capabl e of specific binding to a popul ati on of
pat hogeni c4§.el | The phamimsitichcompoditsn Peinh Ha velerdih B inBiu stiailgnicel | s by
an acquired or innate inmmune response, co-adm nistered antibodies, or
direct|y b§CTRISGHASREROENY selpeted Framihseroumepnsistisaeb ling, Hapaidilel HAFN-

stimulatin Qn ) PG . erein the conpound does not
d mgh i RRESE BT h S RANEG el

bind to the’ munogén conj ugat e, and a pharmaceutically acceptable
carrier therefor. 34 30 Decenber 2004 43. The pharmaceutical conposition of

claim42 in a parenteral prolonged, release. dosage form 44. The
phar maceut#tal SorhssEREUERAIFOMHIOS AN APTRHNERS AR emeuBloRys listnd-nmunogesnune

stimul ant :co‘h?hga?@%ff@&ﬁfenﬁac%a Q%Opﬁmﬂsj)f b%ogénig | Riinid4 H&?ra?liirﬂalt If'oq“
I mune st nmul ant
specific elimination by an endogenous immune response or by co-administered
antibodies, wherein the ligand-immunogen conjugate is fluorescein isothiocyanate or
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:

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.



conprises a conpound selected fromthe group consisting of IL-2, IL-12,
IL-15, IFN- a, IFN-8, and GW CSF, or conbinations thereof. 46. A

phar maceuti cal conposition conprising an3manount of a |i gapgDetBMBOYRID4
conjugate effective to | abel a population of pathogenic cells in a host
animal for specific elimnation by an endogenous i mune response or by

co- admi ni st é9.ed Thausdolileim 4ddeein folhe-FilgHnd thafalloden faonjagat e i s

fl uorescein isothiocyanate or dinitrophenyl conjugated to folic acid via a
gama car boxyl -1inked ethylene diamne bridge (folate-gl TC) and a
pharmaceutical |y acceptable carrier therefor. 47. The pMar maceuti cal
conposition of claim46 wherein folate-FITC has the fpllfow ng fornmula: 48.
Use of folate-FITC in the manufacture of a nedi can¥® t
of pathogenic cells in a host aniifpl speC|f| FTeEgn by an

endogenous inmune r@sponse o < Nst-ey, At X 5 30
Decenber 2004 49. T, mﬂ8 whay ei n Hol ate FI TC has"the foll ow ng
formula: tirN It cl-Und of the fornmula: 51. Products containing a

l'i gand- |nnunogenﬂ%onhug te conprising a conplex of a ligand and an

i mmunogen wherein said i munogen is recognlzed by an endogenous or an

exogenous antibody in a host ani mal. is recognized directly by an imune

cell in thﬂ)hosﬁimaﬁ@uadeﬁﬁﬁdhnnm@apable of stinulating an endogenous

i mmune response wherein the conmpound does not bind to the Iigand-imunogen

conjugate, as a conbined preparation for sinultaneous, jseparate or

sequential use in a nethod of enhancing an endogenous ne

response-nedi ated specific elinination of a popul ghjoh
I

in the host ani mal harbouring salq)po _
é‘\é@’%

cel |l popul ati on have an accessi bl g bi
as clainmed in any ongj of clai/@?'\g- )
her ei nbef ore descri i e ence to any exanple thereof. 53. A
phar maceutical c¢ j # clained in any one of claim42-47,
- H

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.



substantially as herei nbefore described wth reference to any exanple
thereof. 54. A conpound as clained in claimb50, substantially as

herei nbef ore described with reference td6any exanpl e theBe&fecerdber304
Decenber 2004 55. Products as clainmed in claimb51, substantially as herein
described with reference to any exanple thereof and with or wthout

ref erence tést he Pé &ﬁyqlwgl Flavﬁlﬁg's 51, Substantially as herein described With

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

drawings.





