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WD 2004/ 009112 PCT/ CA2003/ 001061 USE OF UREASE FOR

I NHI Bl TI NG CANCER CELL GROMH Cross-Reference to
woedoaed1Appl i cations 5 This application cl ai mBCT/CA2003/001061

priority to and benefit of U S. Provisional Patent

Application Serial No. 60/397,244, filed July 18,

2002, t hesedbsalresss o fINAMETITING SCANCER GIEDOr GRO®OH her ei n

by reference inits entirety for all purposes. Field

of the invention 10 The present invention relates to

anti cancer ther apeuti c met hods enpl oyi ng urease

Cancer accouteSBRBIEREp bRttt BRpBbalofis: a1y "
in thgs ber@é?hoﬁ A&iRss padrity tdéndﬁbetrﬁﬁt §E@C81d3ﬁo©ﬁ;ﬁbnw Patent

cause of death. Cancer is t(%;“ 1§ characteri zed
Ul 1go

Apgrmh@atm@@ﬁrai bl 68/38M344, Gilte QD%@@M!%‘OWK& Xuhich is
indotoRrafBa R iy RyarbbSirt s FBfsnh B A BbRES fay ' >

aggregate in or are native to a particular tissue or
organ, e.g., solid tunors, such as . secondary or

primary t unors of t hdieldakthe InvgBtionesophagus,
stor &préts'%ﬁﬁﬁ/'eﬂﬁén relg%sbtbaédﬁcaﬁe&ethgpéepe‘?ﬁl% %gs/én?ploying

var reatnent no tres have n propos

ur@é@@@fotbh&r@rﬂypolyﬁhpWSgener al l'y include surgical
resection of solid tunors, treatnent with radiation,
such as x-ray, chenDtherapy, i mmune therapy, and gene

therapy. The 'typg4 q&hnﬁﬁﬁ@lﬂ@ﬁhoﬁre sel ected

for a given cancer w depend on such factors 25 as
pat i (éamcexm;code@rfee ook- ﬁftbmilthe sotabmootlityhe teantited States, and

% SRR AT Eaimst phen SENCebisvPlele B ARLy the
rﬁ‘#ﬁlﬂoﬁﬁd )él‘\flﬁbSnttﬁ% V&ﬁfbﬁlétfbrp@f'ﬂéllﬁatﬂh%‘uﬁi\d:éﬁtrolled division may

enot herapy, | mmunot herapy i n comnbi nation
mwohvla bd:d:mimelrse saply asAzarlaug éymdym@hommt pelisihetieggregate

'”k?é ycaf;‘(ga q%rq gr s:,%s%rgcﬂggps ﬁ@&qg}n%?s VR as

s%ba%@@b%bfﬁtumwmgreﬂf@ Ides i gstpthalgos dsiemaeh, intestines,
replication in rapidly d|V|d|ng cells, of to inhibit

bralm@pneepabma‘taiel ink in actively proliferating cells.

suc gg g/%rrll faﬁ/uﬁﬂﬁagﬁﬁn? %@?g?@ﬁg\ﬁ%@%w ptrgpc!)%;ﬁo? cSheer therapy.
TREXMG RS AN il CAXEH O8EEEdN of 8ok tamats, @reetraent with

stages, chenotherapy is generally associ ated wit
ragigiionaSel as e BNeMeker Ay, Jmaring hesary, %\%@ﬁ%therapy The

tyPBsFIoF BrerBRY $5& arb Refectd ARIREGIER caREAPGAI depend on such factors
as patient age, degree of localization of the cancer, and the type and stage of the
cancer. Often the therapy will involve a combination of two or more modalities,
such as x-ray therapy in combination with chemotherapy, or with immunotherapy
in combination with chemotherapy.

A large number of chemotherapeutic compounds and compositions and
strategies have been employed in treating cancers. Many anti-neoplastic
compounds are designed to disrupt replication in rapidly dividing cells, or to
inhibit a key metabolic link in actively proliferating cells. Although such

approaches have met with levels of success in certain types of cancers, or

1



10

15

20

25

30

and anem a. Further, conpounds which act at the |evel
of cell replication, either by introducing nucleotide
waeahogail nto dividing cells, or by disruptingPemDCAzi03501061
replication, have the potential of introducing
wi despread genetic nutations in normal cells in
caggefscat cerfain strgas; shemetiecapy tsedeneraby aaReniss with unpleasan’f

n [
o BB P S BT PR QL T e B gt
ardl dregrhizg Flgheretaippbunds w‘l'uctmact@elne leniet bf oelt rEplmelld)rs; either
Inresponsetothesellmtatj ts,.to

bydREREHHBBAREIRGtEIaNARERING fiidagiGELs. O B igrping §'niofrnal
re?héa%'hsha%‘ Fhé BBfenaP lﬁ%g&’ go‘%ﬁdéégﬁﬁéﬁ e%nb PRGtaNSns in

targeting to selecte r sites ave been
natteat celeith thWBUb@edthéxseddmbor tancanaeds yial Mlomsemt@ace to
therapeutic results in mai ns

mﬁ@éwp%&fmw%&ﬁ%%r%%a RN U ighelst TRe Agefi into the
ceﬂ?,f r‘gﬁ BREking 'Ehé’ﬁ\(e(é&dh'sﬁf of tﬁé%en@%tﬂ%ﬁe &dmeul d be

ve in"killing or inhibiting the growh of '
candarespohss tol@eshdmlmtlbes rattenaptedo ynedfy- ehamethesapeutic

aqsine B fedBprarins. St BatbpltlTo! Eslfandd! o ifiprove
thel &4 ?3{0 @@|éc‘t’@d APh&r ditbstndversBert @é\ﬁel@ﬂ)éd)\/\wrﬂlef tﬁ@ée efforts
|ntr ion into a tunor or selectlvetargetln

hawenwe@edsumﬁ@vgd therapeutiaresuits tns@oe Tases e reemams a need

id
oAV G e B et SR et i reB TR aF Y 4t gt oir artioutar, such
a@é@éﬁtﬁéhoum@ec‘eﬁfmqsem RilingrorlinieieRing the rgeawth ema/mr cells,
such as bacterial or plant urease, and a chem

shemid tiye redativealy ROBOXIF PR Helele 2% SideopTiats éﬁ@'u'ﬂ@%@f@ effects
o Ry S e PR e Ehifer Pt in aform

thetrBinslverenect ihtredabiem ingd adubt pr selective targetiygl tapumdrisc

pol ymer conjugated to the urease in an anount
effective to extend the blood circulation tine or

reduce the antigeni ﬁhmf‘nafy SRIHL F/EREDNL i on rel ative

to native urease. pol'ynmer may be, for exanple,
pol Ve nvestion girgides apdlaymengliiigat nompdmﬁ@n for use in inhibiting

|
st 2 FEnaen GAls o PRy TrelRA SigR 30 areemegsijpajaciudes a
ur%%%?ﬁ%gﬁné\’y %UEMlas%dér?él ®r p%tlﬁ@éé@%' #bhékical entity

poly I"acryl am de, pol ynet hyl oxazol i ne,
aspmic;eéedwntxmsauneaee formnammgomeiehryem@fztbeumme to cancer

e R R

pr el}@ér?@bbhb%d'lméﬁtafhébﬁérﬂlo%l YRt 20@60@@9él@drophlllc polymer
CA2003/ 001061 pol yner, suc et h

C@hjygaﬂedltpﬁbewr@aﬁﬂ in, amawionyt affesivedal %@e%tf@qblood circulation
tlr?ie or'te uce Ut a%flé)enQClﬁlngf éle(?d Qggpg)@ltlbﬂ%tatlve to native urease. The

polymer may be, for example, polyethylene glycol, polyvinylpyrrolidone,
polyvinylmethylether, polyhydroxypropyl methacrylamide, polyhydroxypropy|
methacrylate, polyhydroxyethyl acrylate, polymethacrylamide,
polydimethylacrylamide, polymethyloxazoline, polyethyloxazoline,
polyhydroxyethyloxazolione, polyhydroxypropyoxazoline, polyaspartamide, or
hydrophilic cellulose derivatives. The polymer is preferably a linear chain
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The chem cal entity may be a targeting noiety attached
to the urease, such as an anti-tunor antigen
wa@ndiothoady2 anti-hCG anti body, or a |igand capapdECat005001061
bi ndi ng specifically to cancer-cell surface receptors.
Wiere the targeting noiety is a polypeptide, the
potymensiuthas paiyethylenefghgiad linparchein, kavinge melegelar meight

noi et WO ALt tively, wh th
oeivega eopty T dOaE CBPERRLoR ot "R Ve i nus. & first
COiTd &gl @ﬁﬁ;’tg!rﬁé’y B8 tRfd&inZReiddy aRasifdE®S €@ urease, such

charge and an ility to interact wth a second

asopasiitengr ahtigerantendy, rotiriGig asuiperueon a igandreapatje of

.st.abl ~hel i cal il ed-coil ' : . .
oioRdispaRingaly i barigpicRllfeos "EbaglR Wherd s ipting motety
is ansd| idehéhes E6MPBsitioh Im&baiarfgsioensrotiin off tres tEngetincamoiety

entity may include vesicles having urease enz '

anshireapp ednzytem Altsrarpyely ywhers itpdieasr Mayd nPiLPégg éiﬂg% C-orN-
R, A o bbbt By oA g an

ains’and si ze
atfity tewRarice witht ® second, oppositelg chatged ¢diformmppeépliamto form a
is admnistered intravenously, and |iposones havin

stableferbelieR) neled-soy etergdiresre anddne ehemical eniiiegaj{iciude a

i ncl ud i b I : .

taf g BB W e Y e spPofi e8Pt plptice, | g ng
agerre cémicdhentigahaginditide v@siclies tlavihg wrease &zyme in
i nhi bitor associated therewith, in 20 an anpunt

ergiarresi ferm. ExanMADI Yexi#les RAYds iRosaman WIER AR n
cifd“ﬁﬁélt@gpyﬁgi&gr%g% %tbﬁ‘é!ﬁéﬁét% df{ﬁél@ﬁﬁeﬁ%{bﬁﬁgﬁ% and sized

_ cancer ~cel'l's a
tosasbiaebateling twehdraegions| wihes tes posipogitidme's @elnisistared

_urease in an anount effective to inhibit wh of t
ingareReULS| Ay hmﬁéme%mv'e;aﬁae‘ﬁf:%eppgd5%{;9&%5@%@%?-iJﬁﬁe
Va8 ) o RaRifel 2Behl SHER Bs foa h IRFBDULNGH active
amgtqmrsagemt!cmran imayi%%agamhecti on, other than by direct

a nistration. .Jn addition to y : vl

harmeRgt i Pryhae ek e s sk € Fhiel Qsprgirg therewih, in
arf gm&@& SUATRFert W0 irfHibit e 46tRAG®f sBRE &tkyakwve are

suitable for use in the invention. The nethod may

i ncl indenotbeuaspeaigtheriaventianinelides aumetiss fon ir&&bﬂé@g growth of

cel | 30 by administeri th '
ottt B o IR I, oM les BRaBSe clsto
urd@kk \h b hoUitesFRetion t6 fitibie gvh ofehd santéraasie.

activity may be nodulated in the opposite direction

by \Aheraiise eanegy aalleLomprisee o] BECr, K& diedsediiay hg injected
Pk EY SR8 AP ASHECL 20 o BRI GRS o
injet@ioBt 8RS than by direcad@@mnistratidny i Ingadalition to urease in a
pharmaceutically acceptable carrier, the various compositions containing urease
noted above are suitable for use in the invention.

The method may include modulating the activity of urease on cancer cells
by administering to the subject, an amount of a urease inhibitor effective to
reduce the activity of urease on said cancer cells. Urease activity may be
modulated in the opposite direction by administering urea to the subject, before,

during, or after urease administration.
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conjugate of a tumor targeting noiety and a first
bi nding noiety having an ability to interact with a

w@emanaibi ndi ng noiety; and a second stage secPCTCA2003/001061

conjugate conprising the second binding moiety
conLI_ugat ed with urease. 5 In still another enbodinent,
t he TRBtUBaSHAYAY b Rdoinisienedinstver stagesoa firs stagbdjneolving a

i L f.a targetin -
cBBBER ISR EASBGRLHSN SRR BR L HEGikilhg an sy
twintswicewithwebycdrobinbingirhots aMees s66h® stadBbecoRb doffligate

in sajd vector, a reconbinant nucl eic acid sequence

CRMPEEING B o hirding maiplyranjugated with ureaséect ed
; a or s .a denovirus. i,0
Ao B noter ERCBERAENT e et w'al, B0 yaE ShlabFinasd te
sabjeet; rregene tHeeapp compesition eentfdsedtds \eetak et t6r effective,
Wz]ecragj;i.on of the urease fromthe transfecte cancer

Enadmintstereddphe gubissb @ setastivelyteansfemtingreanicge selts, and
. ! . es
o Bl o0 e WM LBl o

uremsesmRéfuiretdamsfectedi agineer celts. atebkehpidry @efor is an adenovirus,
adient in a solid tunor, in a

pH
AGERETen o a5 Fedigion: oot shnsq ped Frispretonplesder
STTRURE e te prafpli g iR Bas WPl uBferpge
canegidellsntracel | ul ar/ | ower extracel | ul ar pH gradi ent

. I .
anff Byl AL B eFUBR S iEs acigtTs of enanding the
thexdpatiel dfitady &f alvdaRly B éHﬁmﬁm&Pc):/é\?wﬁbGﬁé(/vh%'ée7eﬂ%ctiveness

. The urease may be injécted directl to the tumor,”
isgedygechhy @rﬁl@%@r infraaeliatlower entracdibdan pldgradieatin a solid

1 Nj i oV The anti-tunor cogpound nay.
AR 3L oo ng B a6 AR o Rlerd TR AL volves
administenhdto e selfjettuBihEnfouritids QR AddeffdbtRRMY FhAucd bPFRerse

al kal oi ds, such as 25 vinblastine and vincristine,

thgihigheftintigcalydarigwes @éﬁa@@lbﬂﬁfcnhbggﬁiﬁgln‘rdmajsoliwhmtmor.
' l.or]: aptrjne astjc

PARSRLY e M Y iR i Ao BB s BROLYY R

exisgrettlar floel ofithentimontd at leaef pi 7.2 IRBEFEEEInid)Eoe injected

[ dition of a solid tunor i'n a
ity da theudipor prdyceATesterahramisisrationt thenanadrect

12y 0RO bolgg, or suspected of containing, a
aﬁﬁ%@“&ﬁb?%%ggggr conditions effective to |ocalize

t helhe @atésturnor ecrmpbired maydse, ifor éxemplebijdesbrubldis, daunorubicin,
d wwth a di Sq%?ostlc t ool ,

m@%&%ﬁ‘?@}?“ﬁ StBF ﬁgi&%%“eqwcgﬁfﬁe%w% yicagialaidgnsuch as
VSO R i 50 5ATA0E b Arosphamice an
megtfoEizaDgIe0Marechloride, and antrineoplastic purine or pyrimidine
derivatives.

In still another aspect, the invention is useful in assessing the presence,
size or condition of a solid tumor in a subject. Here, urease is administered to the
subject containing, or suspected of containing, a solid tumor, under conditions
effective to localize the urease in a solid tumor in the subject. The subject is then
interrogated with a diagnostic tool, such as fluoroscopy, MRI, or positron
emission tomography, capable of detecting changes in extracellular pHin a
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subject's tissue, in either the presence or absence of
a pHsensitive reporter, for identifying a tissue
Wo e@itoorind t hi n the subject that shows an el evap€DOARM93/001061
extracel lular pH This nmethod may be used in
conjunction with the above treatment nethod 5 to
sybinst's tishee griaither ﬁmjpmseeté ec absenes of @bHiseasitive reporter, for

r eat nent
SRR 6 P witdg 1B subiRie X Pevis arceevatien i
exeacekulaf ppH change in a tunor region can be followed
to quide urease adm nistration, or to assess changes
in tlpmethodmay kecueed indconjunctionesitivie abaves reatment method

SEELEPL e o] S bl L S B Bl rus

fahedamaslepin sdmintstenog ukéaye t@)@k@bﬁbﬂ%éléﬁ@ﬁ?anérﬂk@?@e of pH
nd instructional materials teaching the
Eaﬁ%ﬂ%ﬁﬁﬁmobﬁegipntcﬁ@ beciorpwed to gl eour@ag‘atqdmmstnabon or to

The
Enes RS el PR bR SRt er 1 ng ¢ ne
ur eddso disoiosedtis arkit fbou];se &uhbmmng Qr@ghg@gﬁfz%\gﬂ%gn'fﬁ
d%ﬁmggﬁ %ygne&i? ﬁaggﬂﬁehﬁgﬁ 2 tghgﬁﬁ%@%@grwmpgsg@n mntalnmg urease
eH&ﬁﬂ%eaﬁG‘ihéHJCY oﬁﬁlrrgafgﬁélé {83k \A{ﬂgrbotrﬁ s?r%ggﬂso'f

adhini st ered ect |nJeC|on nto
camposrhloartommub]mtbé:trvtbe tre200eADO, @eén(te’rtlﬁf’dﬁl@%}.lbj@@{

refe 500- 10, 000 i nternationa
uni @5’fr JRtionaL a&%}ﬁ' MY F@Cn@éﬂa@al%mg/thewr@gse composition

t@d@u@]‘éct |rb§ﬁ3élﬂkﬁjrﬂmhlcﬂ"[éedb Jh‘?%?\?EFH‘iﬁé% e tumor and

adm ni stered parenteral e sub ec her
bBSWQﬁrr @dttq TQCbmteroatlmmalmmtbeprtetﬁaably (T Baol1r®$hrea:§e axftlvnty per

RS, w8l hEZEMAIAD Reskr DSTeR D amit et fiRGHaN into the
e aradn \Mﬁpé?rﬂo@ﬁff@éﬁvbéﬁrﬂmw@ oob%@ﬁ%igml Gm:f*é/ﬁgeﬁreferably

intracel | ular/lower extracellul'ar pH gr adi
59@11|0<a0QQJﬁ’é@matlprr\alamltsfkmnteroatmmaiamas eféase aotivitytkg subject

bBS)? Cge Iu gw‘?@%‘f&a&E@sﬁl ﬁr}? rﬁdﬁﬁtgl'g{]qra t%(élfﬁﬂ aﬁ/Méov\ﬁe subject
othies thare by eliresBihfgdtioh iff@ythé @a@br.adm ni stering urease to

a subject containin or suspected of containing, a
sol Taeﬂnbﬁwctlon rﬁl@@erlagrnaytteaﬁksa@wmstermg wease tecalsubject who is

afsﬁt“?g?élgg;ea W%agwst?ésédg?é ﬁoéggaﬁimss ‘effectjypness is
reciyoetiby @higher mtaoeguleh/&wg@%mac%nulraagel grald@nt ralsolid tumor,

subject's ?O ti ssue, and identifying a tissue region

NG BNQUPRET diasseafactive ta FRelseenr r@veﬂﬁ@tth@mlghef
I ng. Al so
m‘?r?ét;%lﬂ%éﬁl’g%ez egﬁﬁgélglléro %aé@hfj naéj | R rﬁcér'r se in
i nhTlé tnsh@cgonmatenél meawpieasch a:@hlrﬂstering un@aserio 8ubject
LH This co ?snlon i ncl udes, as noted above, 5
conta mng, ‘or suspected of containing, a soli tumor under conditions effective to

localize the urease in a solid tumor in the-subject, interrogating the subject with a
diagnostic tool capable of detecting changes in extracellular pH in a subject's
tissue, and identifying a tissue region within the subject that shows an elevation
in extracellular pH following said administering.

Also disclosed is a gene therapy composition for use in inhibiting growth of

cancer cells in @ mammalian subject. This composition includes, as noted above,
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WD 2004/ 009112 PCT/ CA2003/ 001061 a targeting vector
ef fective, when adm nistered to the subject, of

waedoeooditvel y transfecting cancer cells, and cBCT/Caghodn01061

the vector, a reconbinant nucleic acid sequence
effective to produce a urease nRNA in transfected

a tIgetng vertos efftfpté\l@e v admisvisteisckiortheavgigcbAfusatactyely
e R e A S T

sdRRfhcklbffeetib th prddutevd UiedsbenROPOIRMIEMSfEgted oawcagsells.
Brief Description of the Drawing Figs. 1 A-1 D
i | | Thesegrd pHer abigals sndfpriupeakierawitiopnvillgeegmesmore fully

BN SH i RS Belce BRI G R BENorPs read in
caEhomdtmewitis the decampasdsg tieawimgeni a and carbonic acid
(B). The carbonic acid equilibrates in water (C), as
do the two nol ecul es of anmonia, which becone
protonated to yi ¢ bfaiasy F the B awi ions (D).
The reaction results In !aﬂﬁei”ze iﬁé{t ﬁewrl;ﬁof t he
r eacFigen1AmD illistrate thelSels gf the wieass reaetiamasdrea is cleaved by

oBREELE RS SPGB a5 N SRR

Céfbean'?é;t\é lodnPahedUsyy decdhpaisds @t fambhta ahd icBidonic acid (B). The
purification profiles of urease during various stages
carbonicsaqidientilibratesin yatard€3, as do doe bve muiecuips Bf ammonia,

R R B B B B B PR y b . Tre
reeRtibh 8ad\8tshiM ris@rPhei pH 6f &1 remtion epdiresmaagcor ding to

one enbodi ment of the invention; and Fig. 5 shows the |
ant i bigdy shoverthefmass spedePrEetey profilg pERRIdRssaIBRjueRntaining

I r cardi : : Lon

RSB ErREEE BBt S8 SRR o] oite it

Det aFiged iiRpseitedtieaffiafty bhaficaticensroties of.ur€ede dutingrarious

Unl ess otherwi se indicated, all technical and ,
stages Af the pUTfiGatipnNU¥eEeSf iR RRCOTAANES MHE angthenemhpdipery of the
inE/QﬁtYo ould to one skilled in the art of the present 30

I nvent'ion. Practitioners are particularly directed to

SanbFigok ikistadtes (HROPAnficatibhlaf Esbait-o BEGHR PG Aonjugate by a

Laboratory Manual" Cold Spring Harbor Press, 3rd Ed.;
prafeinAasalinn prepared @ccarding tmong entbodinestef thednwsios; and

tne bl o St Brsch B tbodk e R P ERHPEE R o Sarjugate

Q0

-predared according to one embodiment of the invention as determined by

immobilized K-coil ELISA.

Detailed Description of the Invention

[. Definitions

Unless otherwise indicated, all technical and scientific terms used herein
have the same meaning as they would to one skilled in the art of the present
invention. Practitioners are particularly directed to Sambrook et al. (2001)
“Molecular Cloning: A Laboratory Manual” Cold Spring Harbor Press, 3rd Ed,;
and Ausubel, F.M., et al. (1993) in Current Protocols in Molecular Biology, for
definitions and terms of the art. It is to be understood that this invention is not
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WD 2004/ 009112 PCT/ CA2003/ 001061 Ilimted to the
particul ar net hodol ogy, protocols, and reagents
waele®enidier, as these nmay vary. The term "ur eaB€l/CA2003/001061
refers to an enzyne having the enzymatic activity of a
.ure 1 dohydr,ol as .C. 3.5.1.5), either naturall
inghecfior Prpasticat Bemadcion Fiolocos, kg shaenihtiesadred.@s these
mag Vant echnl ques and/or chem cal synthesis. Urease also
includes fusion proteins conprising the entire urease,
subdlrrig ’armobréasaj mefers to ehemzgine g theleszaseatic ad‘,tlwty of a

B RS TR EaC e R DR bettahy 05 is of RBiained by e..
re@@ﬁr}bﬁ\%ﬁt 'n@@lelcéeélﬂl{@é}ﬁﬁ@@eéléﬁ%?chéﬁﬁ%é@'% ﬁth@%l US@r%ase also

herein is a ra ment of urease that iIs ree r
inglgdes tisian ptqi@mlsmmnrmg theeantire swgasa ceibbinis, mnfrayraents

ekt o RN ABHReHY o B ELEE T Rpe i teaddions that
pres&ras ené ered Qﬁ@dmbwse Hetlvityoof ﬂh@%lyﬁéﬁh@@ eiﬁrUHSated urease
fragnments and nodified urease polypeptides are giv

SEREDGE ashiseddiareindaedeagment ofaiaase ¢hate$ geetfroram portlon of the

int%%ﬂ@fe%@ fs“eﬁngggé géﬁ‘rinm 8 eig’g&gﬁé ggﬂi@%%i céwz)‘wgernari%s of
ureasmowmmmdmrmdlaﬁtmg hativeolirealbe, fopspRihekizifg etk
cel and persists._in the sane excessive nanner

re%@méhnaeéx,s q & igentifyiegactive Magmanis aad sredifiet srease
g;byg)gaesgpg Jhagnbgstic tissues or cells show a |ack
t

ruct ur organl zation and coordination rel ative
t o Atenerm "tassartss meacetd sefahiocin amyonhes Wetl or ra‘,eas rfﬁSaSmass

f tissues or ce s which can be either 20 benig
of HEPi% S Or AUt QeMISRE CEln0T HasHes: SXcRERG#6S! BAgcoordinated with

théﬁﬁ%é‘ﬁ@ﬂ”mgmléués%'déﬂgsamgg%rs'lssts ﬂ?{he{ $dht %Qcégslv? manner

anoma, adenocarci nona pr os
afteacessaimm ofkhe séiynutiavitich @vaked tfmjdleangmrtlnemneoplastlc tissues
creatic, parci car ¢

th
or BRI Fidineach 6 SRl aseth Srfiof 3nS ORRBaAf Eigivg tg normal
tis§86€ bNE&TRs whicYﬁﬁa)Q %&Jlﬂﬁ@ma@é %@ﬁ&s&ég & élé?!%ﬂmhnﬁﬁ%‘éﬁ be either

carci nomn, 25 tunor™ or
bepigroermabgrar. tﬁts aseﬁbhe@we:amesmfudeamrmnermlasn This

R LR 0Bk 4 B oh S8R GEEBa B gome,
prégtbliotamirtima | Eee) 8aichona BAGIS @R cindhfh, KRNBRMIICS
sarcoma. As used herein, the term"’ targetlng noi et y"

car@En@na, thyreid eereoome, tumst caitinama, Bolanocaicinefayeectal -

caﬁﬂ;r eé‘t E?]r%rhngélé GRS IW%%ﬁhﬁéérﬁgbér%ag Eé’r%}pon@ Svary carcinoma,

andlthgd)he{cl eot | de an enzymatic substrate, an antigenic
determ nant, or other binding site present on or in

t he/t diger’ %reﬁpll%ﬁure%ﬂ'wref%@&amh@ﬁwema%s(@mrmey cells,
indi@difG bLPHMhREY td SeANsBil LR LWiid fthbRCL¥id LAEERLtastases,

angiofibromas, retrolental fibroplasia, hemangiomas, and Karposi's sarcoma.

As used herein, the term “targeting moiety” refers to a molecule that binds
to a defined population of cells or selected cell type. The targeting moiety may
bind a receptor, an oligonucleotide, an enzymatic substrate, an antigenic
determinant, or other binding site present on or in the target cell or cell

population. An exemplary targeting moiety is an antibody. Antibody fragments
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7 WD 2004/ 009112 PCT/ CA2003/ 001061 and small peptide
sequences capabl e of recogni zi ng expressed anti gens
wWa@e@4abEeo cont errpl ated targeting noieties. ASPUEE€A2003/001061
herein, the term"inhibits growth of cancer cells" or
"inhibitin growt h of cancer cells" refers to any
angl Yl geptide sequencesssapahin of resepniznmexaressad entigens are also

Coﬂ%@f téﬂg{rgéﬂﬁmo‘?‘ét t of cancer cell proliferation

I'l'ling of cancer cells, such

t hats tigerd hert@'] Qﬁe Q@'m Bihhibitk Igrowoveicadreer edieast “lmhlbltmg
conpari son he observed or predicted rate

gr@wmfrp%?ce&ﬁeuﬁtrﬁé%rﬁéa 2y Ao e Fate el |cancmh@elk Riolferation
angllcg}ghgrré@orgréﬂ’gé? of E3Rc&! ?':e‘ﬂ a{frs n‘%Fat dh é?th/Srdf'h‘Fgﬁrjaﬂen' ok Killing of

ear ance er cel
caneét cells, sach th\adbelramnof aanlctascaalbgmxttans oeaneelnhmmparrson
tion at the ceI | ul ar | evel

wifeed AR RO GrRUN Gf RRtoRledt RRntEah gancer cel
THROGHASTHNSRESDOWRY cBf & fé?frt I edgbI nﬂﬁté\ié%?'o?sa?ﬁe%rance

cancer in a patient. 0se Sk e art
of mecaticey ceHaDetutmore ashyelaay tod raducatronenytsoﬁetasmttmtentlal

Prefpbly st B TRERR S ang el BValpas sedusiinscsize, deser the
gr@)&ﬁﬂ%@ucé%eaéé é&s@éne§550‘? ReRInt SR lidrfoit me?aﬁééfs'd?lﬁ &incer in

phase of the ce ., arrest at the
a patiend. Tdstbserséull@élm th@/arteﬁanl nepiity detenmatfe, (ba{rfmyr ofcaevanety of

suleBElPaRBn MaRe e CBTER R a B " 1 " huan

cangsbitipAtdfeahser cllGOWIR asay Baelidengenslorlkdmple biBsfest of
usi ng well known i magi ng nethods such as nmagnetic

caﬂé@be@lkvda 3 pagicHigr Pbarp of the eelticyole, 8.9+, Grisst abme @AM phase
or N EerdS. TEREa KB A Ao B BBty arect

or ¢ndicast atdasyrement obedriey esil or anholsine. M Aaidinecancer patients,
ecific antigen or other cancer- speC|f|c ant i gens
SUPﬁéme%ewﬁ%gaw@“wam magiecesing wiel Kgxomlmagmg methods such

| I
s A Betbpe S REABLAME I 2ol S B Y g rve.
Carear thll gnolvitetdn bleomge détetrhimesitibgiesdtly, Eﬁchf\as byedbtermining the
Ie\%ﬁéﬁt?lfgﬁgﬁ?é ggrrgf %{C gﬁpcéﬁlg%ﬁ:éP%é gfsgprggtﬂ}qoantlgen or other
cageé‘rr 85 &fid éﬁggé%ét tﬁ%afi@@r’f@l@ e’i‘)tw R-cahboP é:eglsél%wtﬁaﬁrﬁl?tlon of

et erm ned nown 1 n t e art. r exa
caRcersgramdh i aimﬁgmeaallwcmmmm phaonged sartviviah and/or

RS r e BRI PSnET 1o Stk a, “avai I abl e from

| ntagr W
CaRELRED REME e s Rl freldw nepeayenen of

forapeppsrdramemed eelegd@athi echagacianzezl bpiNA dirmgm&ntatlon Apoptosis
cah 1 8P RN P S BRI e
coRingéreidlly available that detect the presence of fragmented DNA by in situ
immunohistochemistry (e.g., Apoptag, available from Intergen, Purchase, N.Y.).
Additionally, apoptosis can also be determined by FACS analysis, in which
apoptotic cells exhibit a sub-G1 DNA content, indicating DNA fragmentation.

As used herein, an "antibody" refers to a peptide, polypeptide, or protein
comprising one or more peptides or polypeptides substantially or partially
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conprising one or nore peptides or polypeptides
substantially or partially 8 W) 2004/009112

WEMDAMMADD3/ 001061 encoded by at | east one  PCT/CA2003/001061
i mmunogl obul i n nucl eic acid nol ecul e or
i mmunogl obul i n gene or fragnment of at |east one

encered &y deastronmimaunegiabulinmvgirig Beidunplecylame.  The

' : . . ool

i EEERIOE IR T8 B0 RGP 4 R PR iR RBfdiecule o

imhagicylolgeitegenesThe wetdgrigednimrghoghopunngertaisl intlude the
vari abl e r%g;)on genes. Light chains are classified as

kagpgn Emipds FPRR. Janhaadeltl fR5IERANEING conslan spgipR @enss, as

: . i i in: -
e R BB s AR ottt 1880 oBfn I chPirR 418 cpsied
asagither gBppaes pavibdacHgavyAthiaine @re i classited abgamméemg, alpha,
el pEgeblar MeSEH LB e BRSBTS 165, o
OPSINIRR, (pSIRElS A PR BB 4R S
untheomprised tefcaroer. eaath detiamed éf coroposed af tvebidentical pairs of

piteRe iR snditee Fetpdats BT FRDERL 6] oyana one
"hE&UYEchayif st S0-7ORD).C Wﬂbw-térﬁh%ugggeamhhém' 88 \Wvariable

chain® (VH) refer to these ligh \d heavy chaij ns, _
regiespdatiowd 190 taritOerdners aminst acigs prmecity nesponsible for antigen

B FURET: S he e B TR B 0 B SOPAR8 Y ¥ v
reRe NG tISLRght Bidshed\yf cHaiasIRESpediRBR. Andbegiet Xl as intact
anti body bel ow the disulfide |inkages in the hinge

imgiashoRWingradsca NFREY op wed charagieriedd fragm@nitc Broduced by

o s he S _

ol R Vil BonaleR, LR Sttt Bioesis

arﬁmodytuemw tﬁe)disﬁtf'mﬂe bltrikegés fute Magﬁ ir@%ﬁla:g go ;p(zao%qt:et h@b)'2, a

.nirn regi on, . therepby converting thne ab' | mer

difgr 81 BADMAKCH i459lh from TohtonaTincdrimuhes il ea sisida ipnd.
i ) ) 1

i EEb By Bl ol A8 RSB 3 BRaK 1HEAATERE) inkage

in tioe himgemegeon therebg dodesrtdingdhe ¢Rainj2 dinterintnan Bady monomer.

T PO et e sl TS b Bt PR B (seo

FuHSdnRents /n%@nsfoggg i g'bFéﬂb,’ eaklﬂévénrpﬁégg,e RN, (Wob), for a

appreci ate that fragnments nmay
magnddtaded ddsciiptivovel ethenantivbéndregimients)r Whilevativus agtibody

fragEitS e e Bed i JBT RS PLINE CiapatPh Hp1 e SiaRtiopgisyone of
or§in@ByTERIl $n Hd e wilrspieSdiedthat BEcHPELf r&Ghest mhy pRol e
antibodi es or synthesized de novo using reconbi nant

syDipesiaschdel obwgiedber Ahenieallyesr byndtilizing mgosibigart BNAI n
B s, S TR, SRS Pt B B¢ ey
framérits @itelr pratiPieddsy khdkRydifidafioh®f Wiidle antibodies or
synthesized de novo using recombinant DNA methodologies. Antibodies include
single chain antibodies, including single chain Fv (sFv) antibodies in which a VH
and a VL are joined together (directly or through a peptide linker) to form a
continuous polypeptide.

An "antigen-binding fragment" of an antibody is a peptide or polypeptide
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conti nuous pol ypeptide. An "antigen-binding fragnment"

of an antibody is a peptide or polypeptide 9 WO
wQO®400092112 PCT/ CA2003/ 001061 fragment of thBCT/CA2003/001061

anti body that binds an antigen. An antigen-binding

site is formed by those am no acids of the anti body
fraqraenfc@‘riheuamlnb@dvéhatam@d$ AFoANtigeN. rAn gntigen-binding ﬁ@e is formed

oy e TR APy B P88 or o

thb@m@?{tlﬁ’é Qr%‘én( S@e@d@ﬂt E!T A énadﬂ@r@er 1E997)C@N@ISE

ENQ&@LQE’EWcBIQGHﬁW&T&Y aﬁf‘éla M@LEWW&@&%&O‘@ fpruyter,

34 b3 P97 e vidtbod ) ‘ﬁt%?SR%CQM%lNARﬁ“bN ”@dbé’cﬁijgz ), each
gnent ndlu es any syn ic or genet

ofeMgch@rrmdsrpqn‘etécehereimby ra‘etemdel |hetsa&ntmeﬁy|fbodul myposes The

te%ggalgrg ())/gqgs @rétl"ggsgd Iudggga&%yfg&@tlc or genetlcally englneered
I I r
oroBRHBERLENS 3 o Bkl R AL o B peckEedhigon o om 2
ccnmple@rrpound whi ch, when admi ni stered to a subj ect
red pharacal o ef f ect ”
| DiiRsea SHUE GgBNE, Gigroal (RIasmaphiacity actve garpt are
uéé&ﬂn@tﬂég@?ﬁrﬂ? :Pfé"élh%?efer 5 H@Penfictl imSBREESr @8RP&Snd which,

toxi ns an ke. Preferably, the termactive agent
whén Iadmlmsmefdrtotaesumectgmqtm@ra)dessnrm phatmacalogiaeffect, and is

68 A MEB0p 8L B et ooy P Rath ARk ERcinpgices,

dﬁM@éeanﬂ%@ﬁ@éraé@mtsttbﬁldsqm etlikee W@fﬁr\éblyeﬁ'@ftérm @ctive agent
proteins. An exenpl ary active agent I s urease.

inclodes eretieinsy glycaptateins auridtal aad systhetic arptdes. W%@jdﬁt

o8R8 el s BBLAEHE G, SR RS B GISHE vor

prefsraplyn tHenterieddtive eigent AsferstuiprotemntAn gkempRirpactive agent is
‘clearing agent”, as used herein, refers to an agent

ureggabl e of  bi ndi ng, conplexing or otherw se

assQCi [ '

2SR SO el SR A pof s sy
lnGUCeratded|neglqmiara13m&)g|®eﬁsetrdepféﬁdsnatIbas1r iaqapt, @mtt“ne pH of the

circulation faC|I|tat|ng circulating noiety
SLHF@HF‘JA @X??S‘?ﬂrﬁ?% VIROAMnt * s body, renoval from

bl k
o ?gﬁ %{t%r‘grﬁ élér%r‘?ﬁgﬁgént’ NEELsSRheR trEFér@% arlrégent capable of

ari’ng agent is ‘preferab
blnldmgacbmplaendg oy oﬁtwseadasqmom;bmgtwﬁsan adumhls&iredlm@ety, e.g.,

(e 9RuTD g ety BB TRend g e BRI AIRe, present
inttAE FBEI PRIt s TifcREARA #RAeBY fai‘:llFté’tFerélr@Lﬁlatﬂﬁ %Yet?@léé#ﬁﬁce from

in the sanme treatnent protocol as the clearin ent .
the recipient’s body, removal from blood CIroulatlon or inactiva |on hereof in

circulation. The clearing agent is preferably characterized by physical properties,
such as size, charge, configuration or a combination thereof, that limit clearing
agent access to the population of target cells recognized by a targeting moiety
used in the same treatment protocol as the clearing agent.

The term "imaging agent" is meant to refer to compounds which can be

detected.
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The term "imagi ng agent” is nmeant to refer to

conpounds which can be detected. 10 WD 2004/009112
WEMDAMMADD3/ 001061 The term "adjuvant” ref er SPECA2003/001061

substance or agent added to a formulation or

composition to aid the operation of the main

i ngr B &e1m “adlilevand rafers; tatasuhstancg or agent added to a formulation

orbcgd?&égﬁ%gp vcga th%'aqegaf&{ th(ag?alm ngﬁw.dqtlsy;gg Cerm

" subTies térms' ’llmlt@r@tltldaliédnd 'aixttat@llatfiuid eefer tosted fluid lying
|nterchan eablé herein to refer to any target of the
betwegsn s RathingdBe seds Pha@Nb)atshe present invention is

a mephod s "sfu%?édt'n@mhwm!arcaﬁ ﬁaratfén?" are: us%rd lhfér&rli‘é‘rﬁg’eably

normal ~position or ' |oca exanpl e, neopl astiT
hereir ®© referbioearst taogetmfd)lse feeatrmemorAlso blmsded byskhe present

InNBYar I S Melha Bl L oSismarEalsde St S daSRGerihl Sosition or
lo&gﬁéﬁ‘ §of Qgéﬁphae ‘H\'ébE?ashe%bﬁs oplS?r‘é'a%FoPPﬁis%te F!an%'r@ eThesa in situ

host in which is found
tumorscaarbe lamated:wlthm araom awmie gatiely aimdsiss for example human

cor danc esent | ntjon, j.ect.
G AILES Rovk fREREIS Filine PEER, P8 he frdle Hhfiat MSis, and
thiel | fkke Qy Most IRWWREn |8356un8%f lglﬂ{orfcﬁltumbﬁb@ll‘é tan bkitreated &nd is
i nt end the amount of tinme that a urease 1s nol ecul e

moaccomtmceamth\wee Regaent meatmrs Atsubiectithug icludas a vertebrate,
eorvvlthn h e I As used herein,

pr %raﬁ@r?nm%maudﬂ? g@ﬁécr@hg'é%%a@hem cal conjugates

( covak erirget Q8ll ResntRAMEhEMlitehdsa de aftrintbf fiettabng urease

and the Irke. The terns "protein", rﬁ%Ipeptlde or

mojrasie aeothesactive agret mmains af the taoget LUREReGABV{iR e
tag %{Coegol ymer conposed of amno acid or am no acid
# subunits, typically some or all of the 20
ICOITEAg dgedrﬁe”relngd‘héi%rrﬁwd uogjubatéﬂ:eﬂcggipmbes phetmci:a1$onjugates
i nked by pepti ntersubunit |inka t her
(qoyandysiman- ¢q>\f@f%r¢}b/sbounﬁ%efugwat rarptelﬁ%@ng%@? ?'ﬁ%r y

strugh it fem, > S%ﬁf't ﬁﬁlﬁélp'nd?” &“‘B%?hde’s &gYLBa%eréif dre‘f@ry

have sécon eat ructures, as well
ingarehahdedbty &Ea dbndpmlwnam@dmﬁdsesi ofarhinoacidbt aminghacid analog

Syl Selbicaly SoREr SERDE 2 G IE0 Lo adidfthupd in biological
pl‘i‘ﬁél% lirfked b gpﬁéﬁt?d@%te éhbiﬁﬁ'hhﬁé%er 0 loy BeYr l%ﬁsubuﬂ"tfﬁnkages

terns are u I nter changeabl y ein. That 1is,
Thepoteijor foasea ptinreaty strattere tapreserited ggritssobypi peqdencaaand may

i Sl B bk Sl BBk, A0Sk 5o o0 e imensona
siPlictare, ERIRRBLEH “pPdteind @oHe@ae refers to a relatively large polypeptide,
e.g., containing 100 or more amino acids, and “peptide” to smaller polypeptides,
the terms are used interchangeably herein. That is, the term “protein” may refer to
a larger polypeptide, as well as to a smaller peptide, and vice versa.

A "modulator of urease" is either an inhibitor of urease or an enhancer of
urease.

An "inhibitor of urease" comprises a molecule or group of molecules that
interferes with: (1) the expression, modification, regulation, activation or

degradation of urease; or (2) one or more of the normal functions of urease. The
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An "inhibitor of urease" conprises a nolecule or group
of nolecules that interferes with: (1) the
wezpasedinn, nodi fication, regul ation, activatPONCAar003/001061
degradation of urease; or (2) one or nore of the
normal functions of urease. The 11 WD 2004/009112
nd?fﬁé/l LARAIDBS 0F LOEdse inoludel the inydtalysis oéﬂreﬁ, éeading hethede

SN e R e e R VR

H%r? AREinhibiee Bifdieol (1BhSE RS elBERESati® of bﬁ%ﬁ’lﬁ:a\r ireractions. Such

ectrostatic or chemcal interactions h
mtenaaeircmst mamrnmy oot bemnediated dyrastienmetedest Avinhibitor acts

u es. M nhibi.tor n 0
RS B 0! RIS PhoB0h il S Y gEpl e e
urtB38 wHictefieenbss the Btprassionsadtivetion or fsisctioming of urease.
activation or functi oni ng of urease. An "enhancer

of
ur eale* e@aﬂﬁﬂﬁrsﬁésﬂ%ﬁ |0@mmrléeéra mPlegyIer S Balecules that

erﬁfﬂagfﬁegt mﬁﬂ%%igré a{{l 0 o ?ﬁgg@lam& é?tﬂfdtl% of urease; or

(2yehe dfmbfecofitbemrmaliigictions obtreaseasn eAhaméTaa’mse\‘mdlrectly
acts "indirectly io on urease" when it m? mtiﬁ
oreprease” WhesnHtsamest BeTediate REPCLIALN % MOle@e N Lréase
I f
wh@ﬁ Hﬁ%\se s&ﬂg :e?(égl S, ggt"’&f&i Hraﬁxbeporﬂhg diféagi ng

I'n a urease gene
conpAh $esgiacelahgetation” mualweease:lgelse goepcisesfa ¢hange in

o iR Se AN el b6 s e aees Bt BSsah R pRpctictlon of (1)
mEFécﬁ%'ch?r rESuEé‘(? aﬁ%ﬂfr‘l&t &f JreaBb gﬁé‘t“eﬁfjrélé‘tniehl% ABsRRGEmtsf

change; urease protein having enhanced or
priokipged eawlthmaméno‘ewfcﬂuohrmangbaon (& ureasaiproteiniavirghenhanced
in the absen of . such n Th
or FIRARELRRTTR S TS GEIAVE P SHEANIoB g gpsgnoe of such
qéple for pharnmaceuti cal use in a subject,
|nc udi ng an ani mal or human. A pharnaceutical 20
c onpos termoAphareacauticatepppesiten’ameans &eqrRosiHem stitaple for

oSl S57 A it B ATSIHE B9 frch A armaceutca

corﬁbéénﬂ@ﬁ@jéhleﬂﬂly dbnasesR abbfiedtivieahatinionarcaoive sgentand a
formulation that 1is suitable for adm nistering the

cargier vieclaging e(@. g phagmacedicelly geeariabifberNgfor) in a
nannﬁr"pbgﬁbggé%?%l %%CQ@%%S@ Pe}flohsca@%ng%% fB%uIatlon that

al so’p ects suf fi cr ent
isCEUMEbRE Ror &bl b Bsteri rnthiehidtive lagepoteant, luaéaémomutteasa modulator) in

patient is greater than the potenti aI enef i c}
apﬁmnr@ﬁtham‘éeﬁé@?éeﬁ'ﬁ@q% R EnAcioRs 0t Al Brambice advae side
&%ﬁ%u@i&l %g?%ﬂc%:éeé%{s@g%‘@'{ et tHS %g%rﬁ:a(l: ﬁggﬁ I%‘% patient is

gfdét ﬂwaadhetpod:entldﬂbegeﬁf t® tbaﬂ pﬂtlem’rh TNe®asiteingredient for an

lrggc!ggttall@gfgfrnﬁlgggngg fyle_péqa?lytﬁ yvater vn}'uc?e bASuggﬂé %ﬁlcle%rtﬁat are
useful include sodium chloride (NaCl) solution, Ringer's solution, NaCl/dextrose
solution, and the like. Water-miscible vehicles are also useful to effect full
solubility of the active agent. Antimicrobial agents, buffers and antioxidants may
be useful, depending on the need. Similarly, a “pharmaceutically acceptable” salt
or a “pharmaceutically acceptable’ derivative of a compound, as provided herein,

is a salt or other derivative which is not biologically or otherwise undesirable.
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30 solubility of the active agent. Antim crobial
agents, buffers and antioxidants may be useful,

W@l epaioakiiny on t he need. Si mlarly, a "pharnacertT/cabdog/001061
acceptable” salt or a "pharmaceutically acceptabl e”
derivative of a conpound, as provided herein, is a
salt idie iermeicontrpligciraleasaltis ttendea t rdfeotm@npdﬂdg,tcmtamlng

RS i BT oE Mafen didibreblingt dReeseasedep the formulation

aratoenttelied.0 Theftétm t'ébrﬁ{f@nearré&'a@@méfél@ t‘&gnfn‘?écﬂ‘él{ea%é %211 as non-
in which the manner and profile of drug rel ease

'mﬁeeqqaiew&!eeased'ﬁrmahaéoas)rthh)np&dnmamateeretaamdmmuuaneds

54880 g el 5 O B S BB B Y ns

f or miflhet teoms'sGistiairE didiarsd ¢aish @éfelrr*é@ foess extSitRidianede) is
el ease and del ayed rel ease fornmulations. The term

UG%Géfﬂ 4 ﬁ@&V?@l‘% sengatateiericea e fosmedatiomxhahdeayides for

nse ref e
oSG8 3Echsk o AT b S REGT Ty 170G ey,
ahboegrs eobheeesiiamg/ osRIitsdn seivsamtiatly Q@nﬁstéﬁt Blootlil&®sls B E drug

h not necessarily, results in

ok gpte Biferled e nefiai ThROstI doeySa grleast isgise ibdir
céll‘ivc@r’ﬁk?]‘éq?I 86ndd MErdtsf tod uH‘I%rr‘hE %f‘onqﬁlvm’ S‘Ftﬁegngéglmé delay

used in 1ts —conventional sense refer
betyean admoristratihofcthetfornelation antlithe relebsy of bes &R therefrom.

| d h | f
"FREVE eRRe BV anme el ByelieiReddaelanss chdriagpvapen
ektevelkey o edicattialmg, %lﬁﬁﬁﬁs%aﬁbp&ag‘gﬁft R s%éfa?ﬁléjc? lease,”

period of time, and thus may o sustal ned
rel é\astéer‘apewcxkreatmen&ps attr&atmleeaadmnmétered to arseibleveitho

IRV st o™ Bl EholbloiSaREe e SORr aRivutch treatment
istadrainigeted ’doSthéCHbeécﬂcﬁ*rtﬁé dl,@péié“ofs&ﬁilﬁ%ﬁl g%r éhﬂﬁnatlng those

purpose of dimnis [T mnating t
SIgRFmHT @Mmpé@mgafmtwwy dlisaagse or dtSOdcderor/kié'ltherApeutlc actlwty” is

o SRR EPBLE 8o ekt o Gun A5 el SR e, ot
sylrsiarce) or%nﬂdﬁﬁcﬁﬂ@@re&f teR BNt Br HitRinfsMes S or
s or dim nishes signs or synptons of

5331'3{; oS K?pat@PMS disgase|ios gispsder, winen @djmmtsmteoa suabjact
Slﬁﬁﬂar ap%rUt I C Cﬁeﬁrlgﬁ%gﬁe ﬁgggjen/tﬁlug{é%ag%lﬁ%%jﬁé‘sﬁ I agent or

coropbend (agi, chuateip abwmmmﬁmptigleg Ihrlftﬁ%éiéf ?Hé?:é}rﬁgg@ﬁ%?tcompound

ound.i s useful in
'Séisieﬁﬁ ﬂf’lfﬂ'@“m tegaiing. 8F e'ﬁ?‘rﬁ@t'ﬁ@@%h SION2Y anplomsoy, 2
pé}héwed@éagé%QH%q-derThe term"smal | nol ecul e"
i ncl udes a conpound or nol ecul ar conpl ex, either
syntﬂ@& ferm ‘smairableguld? inohedss acomppotnalor yncﬂe'mléreédrﬁplex

o BB BB b o S5 i S Gl eSSl s
molecular weight of less than 5,000 Daltons. More preferably, a small molecule
has a molecular weight of between 100 and 1,500 Daltons.

The terms "nucleic acid molecule" or “oligonucleotide” or grammatical
equivalents herein, refer to at least two nucleotides covalently linked together,
and typically refers to RNA, DNA and cDNA molecules. A nucleic acid of the

present invention is preferably single-stranded or double-stranded, and will
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has a nol ecul ar wei ght of between 100 and 1, 500
Daltons. 30 The terns "nucleic acid nol ecul e" or

wO odosgamux| eoti de” or grammatical equi val ent SPEIECAR2003/001061

refer to at | east two nucl eotides covalently |inked
t oget her, and tpgl cally refers to RNA, DNA and cDNA
gepesally eantain phaspsodiesterdanidst lhoygtemesdmé oused hodleicsacid

R4 B8 650157808 ot oY S, or
exanipieé, rprnimi’@ﬁldésbﬁbs@i%r@hoé’t’et Bﬁaﬂéhdredmﬁstec anékr O-

nucl eic acid anal ogs are incl

”ﬁthéﬁpﬁﬁﬁéh%rﬁ@lﬂbdﬁ%bn@gﬁ& i |§W|bee ﬁode@kmd)tha,t as a result of the

oROBRERRG T AE en3RE 8OSP4 Rt of ARRBERAS Sphleries seoding
gwaﬂﬁpesmtm:tw suvhtas @@aaermgubé ppbddidie). S degeneracy of

t he g\e etic code, a multitude of nucleotide sequences
enco R’t? %rqu%eﬁﬂp@&a@dcﬂﬁméﬁ'u@fr@amumye has a portion of the

B0 IRATEN QUUE cA Bl 5 - GRRSHE Heliogous

wnfb]tneeped:tiotmeom:temllselqnembe qefdrs th & cOnioE88QGence (i.e., promoter or
sequence,

eHE (% with respect to a control
P ?@?%f ?@a a{foceérﬂqfévngl@diuem?éur@l togeguisie thin samegene the
eﬁﬁﬁé%gfb?féf whigh i ﬂ@%ﬁrr‘%ﬂ’il é‘g?lg%fngé‘ ﬁ%ngﬁélw ﬁ?{se?%lasgg%ﬁbglelc

he sane gene t expr &
ac@gfmcmeinngs a@net alhdicyger‘lmtsetodhe@eu:ar pactl ofitige g@ﬁbﬁhe in which

ARG, Sl RN ) G gt
micteatedtion fé%di@doratfbh P gL fikeNA Hétér%ﬁctecfcﬂskrgfbleﬁ\c acid construct

m croi nj ection, electroporation,
meyt@r@alogagg@ntmjdequenaeﬁw,% oodmlglﬂaqulaﬁcmprrmmajrﬂhat is the

S8 g or SEHEFOR At rBalSTHafiNA E8finomeauence combination

faeguaniee nbBbive eepli ng sequence conbination found in the
natlve cell. As used herein, the term"vector" refers

to aPRwsedihera theisnat vastor” efeisgoeuinfideictacichsbestruct
d@ﬁ Pﬁ‘@@@or%térﬁs%regétgfé%g\tdlﬁﬁ pﬂqgg{n q{ngp efe%{pggq%gr? {tor refers

ers oayv

ta mecwmtraatmmde@m lte $6 irftetsaratega ex i s HeASHBRIY otis INA
a forei %n cel|. Many prokaryotic and eukaryotic

ff%&'ﬁ?@&%' Fhiareigndiel. Mary @Eﬂhaéycztmaanq/elawwmemresmon vectors

r IS W
B aPAPRR GBI B SERl el S Sl Vs v
thesiﬂmbmhed@e of trse"reaimgesisl imtheasget te” or "expression
vect 25 nu¢l ei c acid construct generated

rec |“ﬁ§at"\eye'8r AR yPXNEBFIBRICAFSCF 1O “axBrasEion \sEctor is a
P e o BRI PO EnlY B s Blicelly, with a series of
spegifipst nueeic amd elements that reemitetcandaiription o€ s paesailamucleic
adid iy gttérege 28 or in vitro. The recombinant expression cassette can be
incorporated into a plasmid, chromosome, mitochondrial DNA, plastid DNA, virus,
or nucleic acid fragment. Typically, the recombinant expression cassette portion
of an expression vector includes, among other sequences, a nucleic acid

sequence to be transcribed and a promoter.
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incorporated into a plasm d, chronosone, mtochondri al
DNA, plastid DNA, virus, or nucleic acid fragnent.
waypioadihy, the reconbi nant expressi on cassettBCPOALI06/01061
30 of an expression vector includes, anong ot her
sequences, a nucleic acid sequence to be transcribed

and Agusabherein, lthe €2 08146H0 TrbforBEd @AM/ dHubREdtranded
used herein, the term"plasm d" refers to a
[@aA&?PéFu%wdea%?r%%@@ VeRiRr.cHis vhight forge @n@t@'@chromosomal

selfOBbl| P&atff@‘:%t Ietlcaélgm\é[ﬂ{ Wm%ﬂke%%c?é?laeéﬂd Q&'ﬂég{}&%

self-repli ng genetic e N man and
sone Asuksad/bersin, the tese tsdlectable, mehertmcmdlr@ahmé@ttﬂee

SHRLPEER RS Ao Gie S Bria PG fopalp 86 sRBression in host
c€ﬂ§tand%éré S NG 8{ PesgsshBR MErddr foRfdr§ ¢4 %focontalnmg

mar ker confers to cells containing the expresse
ther expisisised gene the ability ta gewiretherreserficeoica coﬂfepmmtimg

chi v gent. As used herein, the terns "pronoter”
sgﬁéc?%v%lagﬁg ription initiator" refer to a io nucleic

aci d Asegsrneérdin ahe feres "ﬁ?ﬁﬁ]dé%" @hﬂe‘%néém%rlhﬁbt&n refer to a
of a downstream gene. The pronoter will generally

NyiE|§ & BEidResUesCE Heatfupetians to dIWO&\Afeeacrtml@m@fragéown@teewn gene.

15 B 5y BB AOBBASh B

genieds @emgeémﬁésé@i SPhé prdrabter Clogtr wikesthen Fréﬁsénptﬁ‘fn%l and
necessar‘\[/;to express a given gene. In general, th

tr@ﬂél@é’@ﬂ? %'}%PFYMI@@M &@qltﬂmesr@@mt@ltm@"m@nces
sEHRCER) b RESs5e O bl A bR A e BERE

tmheprlptmmuendemnslat@mal edgutdtaly séduencaBth@td@ but are not limited
and enhancer or activator sequences.
cﬁgf f?rcsegf&r?@ceafr ”bCP?é%'Téﬁ"64'%@695‘”%6@15@”969@8' start and stop

s@@ﬂéﬁéé&?rans%%oﬂ?f étaﬁdarﬂneétSP % @%%rnﬁ drihahcer or getivator

n-native gene een |n roduce
sequenceshost) that rmy be corrposed of parts of

chi e Rhey 08 AT PelroRbeUs PRI ORUEGoBRTBF ahegined herein
rérald td & nbMARklge & O¢Emt ersﬂfat hés b%?ﬁﬁft (ﬁfcser?ﬁﬂo a host) that

regul atory region oper a
et lee epmgoged Off)petteldﬁ ditetteniggsressy mudm;llng) regulataay elements. A

I O OB A AN R ot Podt &l 8 dutfaRoidaposed of
arteerisetiphierallr @QUIEE@Z $é§|bﬂ‘i‘9rdiﬁ§tbr)c@éér§bly"hpﬁ<é8 6@ heterologous -

chineric gene of the present invention
Pratainsgasting seauencs, @r,alnraaselect@ble miarksruadéneeic gene, to a

SLRIARE 8P Gbnd BAAARS 2brh BBetthe ote cemsence to
transfoambehishaeiy. Aegpiealchimeric gene of the present invention, for
transformation into a host cell, includes a transcriptional regulatory region that is
constitutive or inducible, a protein coding sequence, and a terminator sequence.
A chimeric gene construct may also include a second DNA sequence encoding a
signal peptide if secretion of the target protein is desired.

A nucleic acid is "operably linked" when it is placed into a functional
relationship with another nucleic acid sequence. For example, DNA encoding a
secretory leader is operably linked to DNA for a polypeptide if it is expressed as a

15



10

15

20

25

30

A chineric gene construct may al so include a second
DNA sequence encodi ng a 30 signal peptide if secretion
W@fzootl/h@mzarget protein is desired. A nucleic apCTICA%003/001061
"operably linked" when it is placed into a functional
relationship with another nucleic acid sequence. For

prepeotpinghaDbiértieipatel imthe seseetiant ofrthe Ipohdraptide; apepmptey or

enance: (PR RhoTYeRI RERS soSeerbl i et BESFAchRron of
thB&e ﬁg%h@@tcﬁsa hBoE&ﬁe%@r%nﬁ@ Isp8 IQBpéﬁé%lypIMRé@ﬁDta g6ding sequence

pronoter 'or enhancer is operably |inked to a coding
if § égpesitensd so asdbffediitate trensletiar.c Ganeraly, opperehly linked" means

ue ;or ar
tnp RN B R LR el e bbb S B B s ot
sécﬁe{fow |dadent dorit g@ﬁ@é @hUQH re&8ing bk, Hdwmxeabéryhancers do not
nmeans that the DNA sequences bei ng |inked

hateetOCbmch@lQuwS draking ris aﬁ@oreal@éle@ffbsa l@?étﬂne@tcﬁqnvement

SRR ASEDY SR b SRR RS ol iR st

ofkerPhicshsst hyatdasnhemwith dbnwﬁtn)r&ahpraa:tmt ricti on
sites. If such sites dg not exist, the s b
ol i ghausedberan, thelersr 9ensr meengdhe sgggyegggg N;L\lnvolved In
pr%@?lg n??aé]?ﬁlg}gleépdg QRYANE Hé?rrlﬁé BF @%E/'rfb? m&@d@fed‘él\ﬁgprecedmg

gene segmnent
and fsiowsrag the c@alhng megzog, e gqoﬂi‘ymahslda&atffmUTR)t draiearey”
or may not include, regions precedin nd follo
sequenceaianyg éb‘[ o tfl;algerQ sgqlg%ﬁﬁersa% %\éql =1 kn@ervgqu)g %rquences

(mtlr&"\i‘agqfetweéﬁwoﬂﬁél Mn%seé’?ﬁ@n?&" (exbhd).l er” sequences,

as I nterveni ng Séquences (|ntrons) bet ween
i ndi &b disatd heodinn ijresegmarﬂ” ihelucies referends tcua eall e vecter that

hgé,gégﬁb ﬁrlggda ‘E@e%ply%%r ;eczjdir 9n{qf @cqeq%% r%@?&esl | vag:c& géquence or
t%?%@élp&cﬂ&m&h% 38 so WGT s, férhébtarh;bl% egddmbinant

rived froma cell so nodified. Thus for exanple
celéce»mmeaagenes thatsare ot ézndyieridentiaehfora Wlth@tthﬁmﬁﬁlael(ﬂon-

d t. f th h

pikiagg frrn Bt e o a8 it Og e LRF REY bifise
aBﬁ&%éMyse%(p?st”éH‘ QIn@i@P EXpREBEE DF @dt exfiéesee upal asarresult of
not expressed at all as a result of deliberate human

delberatecintman. lnl’Eﬁ‘éerttl@ﬂm i ntroduced", in the context of

15254 UEABLA) IS 401 . S

Ion' 1 on

int@Rctdlinflespes trahefcetient e“trtarmsfd?rmatmn’oopﬁransmntmrﬂ” and includes
nucl ei ¢ aci d sequence into a euka ({:gotl Cc or

refergeyotine IReArPORREN ©f EvelheigIas %HH%‘C@éaé’e% gukayptic or
pPoj?n)z@R:r &cﬂr\ﬁﬁ&% fh'étl%c'i%]e acﬂ@%@lgren% néQF beGhéorpbfdted into the

onosone
gﬁhbmehﬁnlde Ica)l (foDPéék)ampd:@rnmomedomet pIamldupleam&mrsmltochondnal

DN )I Icgr?\r/]ertc-:‘ocf lntté %?]s&;u?gr% ous Pe;?hsc:sé% on(tranS|ently expressed (for
example, transfected mRNA).

As used herein, the term "expression" refers to the process by which a
polypeptide is produced based on the nucleic acid sequence of a gene. The
process includes both transcription and translation.

The term "signal sequence" refers to a sequence of amino acids at the N-

terminal portion of a protein which facilitates the secretion of the mature form of
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exanpl e, transfected nRNA). As used herein, the term

"expression" refers to the process by which a 30
w@eiogpepti de i s produced based on the nucl ei c BCT/GA2003/001061

sequence of a gene. The process includes both

transcription and translation. The term "signal

tee gretaireoutsisecthe aall. & heematuredomh oatheexteadalislartprfesh lacks the

S 0 o B e
PCT/ @)20pe36ha1B63t cdiPés ﬁfe%hl% e b S &ﬁtéiﬁ? ggiééét?rr]ae—ﬁc? supports

mature formof the extracellular protein
tiae geriicalequenicansaniptianianddranslatibnofeikprassiary dof tiee expression

RS54 o 89875, 0 gy e o oo,
sueplaisatdoln or 8Ukanya06 @éil@k&cﬂﬂaé‘ggaét'{ PPk AhsO& ampg(ietii?rg, or

(expression) of the expression construct. Host
nMEpMaganicelishe present invention can be prokaryotic

: | yotic cell )
yoast™ Tt Herdin, opaie abyft 8 HRblhalulul SHgefle amount

oRanzte lageet refersetof arc amoanBsufidient tederive a measurable change
effective anmount” of an active

" phar maceut i cal | )
'%5 &?‘ﬁ/ S'PE‘?%?%' ResaRetermidhe target eell emsubjectdrnd/ortaaprovide or

) &l e it t f
R PR AP BT Erolsslont iy B3 B TRRORROR or 8he or
mese of the phathaceutpahtiosagy esitd. oBueh efi6ttivg &moliAt mléglh/ary from

stration of on r .nmore of the pharmaceutica

adm ni one or . ! ¢
pa@&gﬁs REIFPR depgrAingranetginconslitomn heiehy: weight, ragemand/or health,

tHeemeas i r

oy o O ScARTIAT PR DR 208 (ot (04 b BB Pitigon
theneariievliav @ctiye agenieadministesss end:jothmrefasﬁarﬁgml @gézfu)t,h it may be

e particul active ept adm ni stered, and ot her

] R PBlicelyoBlarfine FR e St i3 Baiieplaringipnyunder
agetrtdurdmmestadt catligetdne@sanount for a particul ar patient

under a particular set of circunstances. All

publ A @Ubgﬁ%tlwrpfhp@ﬁwés citactllered aienexpressiy imewpbsated herein

[ i y. reference for the purpose of
o R OB BB BHE 268 800t E Radee o anc
memduﬂx&ﬁgbiegivﬂﬁchﬂhii?ﬂi\t B8 05&d REcoHiREtibR vAPIRBGRYEHEM N
the invention. |II. Conposition of the Invention The
i nvention includes, in one-aspect, a conmposition

I1.C njdgiﬁlﬂw Bf £2SRvAStiorf" active agent for use in

I ANT DT T ng growt or- cancer cells. A chemical entity

mayThe hveeties dncudés: dn whblasbBet, acddnySostisH Eont@fing urease as
descri bed bel ow, to enhance the delivery of the active

an gethe RgeRtARE Bee i inhibiting grpyghisd sanaesedliserA ¢hermigal entity may
. : oL . '
D& SBOIBRASHRT Ble aCe ool B, BB R oWt fEEFIRRR the delivery

of the active agent to cancer cells. It has been discovered that exposing cancer

cells in a patient to urease, as described herein, provides an effective treatment
for cancer in the patent. The cancer cells may be contained within a tumor, e.g.,
a solid or semi-solid tumor. Alternatively, the cancer cells may be circulating in
the bloodstream of a subject.

Cancers, tumors and/or neoplasms include new growths of cells or tissue in
which the multiplication of cells is uncontrolled and progressive. Some such
growths are benign, but others are termed "malignant, " leading to death of the
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for cancer in the patent. The cancer cells may be
contained within a tunor, e.g., a solid or sem-solid
wao w091 t ernati vely, the cancer cells may bePCT/CA2003/001061
circulating in 30 the bl oodstream of a subject.
Cancers, tunors and/or neopl asns include new grow hs
organiseh.| Matignansseeplasms ahe distint;eishedtﬂrqnm beatgmgromths in that, in
L1s,is u%ontrolled and, pro sive. Sone .
afion 12 S BRDB Ao SHvE Soilar Fofia, ieriivase surrounding

tlssuEQ@idﬂﬁeié},té’ﬁﬁé hVRSreb®, Aéli &%@Q&ﬂlé%re characterized in
CT/ CA2003/ 001061 or gani sm i gnant neopl asns are

that HEyrRhove 8 e aied leseTidj ffer@nbamcws and efttheir organization relative to

r*ge%ﬁﬁgﬁhgfgbaéﬁélpéghégﬁglngg%ggésc‘;ﬁ?rgﬁlnljflngr ti ssues and

met@ehgidenet bdibwemeahe coripopeaty inokR@RLAS e 8bMpositions of the
characterized in that they show a greater |oss of

ingemtiast-ent i ati on, and of their organization relative to
5 one another and their surroundi ng tissues.
Consi dered bel ow are the conponents included in the
conpsibregses of the invention. A Urease 10 As noted
above, the actlve a ent in the cog%05|t|on iS urea

TheA‘%F‘@tééjea %?yt%%a Ve, Rgenyrin §ne COMRERIANAg Ureass. | e urease
t
mBFEkdhy SN Pl i0le AnBYERE BRI Rlses. A
nigebbet oftstudies haveqwesnd@daietalleobmfcematloh abooit the geaetldwof
ur%la\égsrr? %g}bg g(fa?lrekylgfg&o o '&u@%rs%&%c\{é@ay,spﬁgqtg%g?éhg viruses
(N?o qqfﬂeﬁ\et é'l7@'995ﬁﬂiu 101615e&1§388zb1 _Agpi .B%ipchem., 175,

199 I 'nt'ernatl ona I cation WO 90/ 0
151- agasasmgss; Lebigme, Al (139[99t®t)srmmﬂnai pu@lmaﬁoReNso. Wg) 90/04030:;

ot & Lt h (FEOPTNPRE Ardi: T ot DS 2GRt pos.
6,038 1330 5120839 tealch dﬂ/\ﬁ?ﬁéﬁstlhéérpbﬁatéé Welhrbyoﬂe?él'bﬁce) Of
( Sirko, A and Brodzik, R (2000) Acta Bi ochi m Po/

parficupr nteresh ) urcase teatdafound inmlants (SirkasA. ard BrewzikRR.

BRERAPEFBRERM BT LRGN Dot St uile el oo

bdaPuRRB! RHidhyisEcHBedp EXamphsf 213, lArEéﬁ@mpFém enwes acid
may be identified in publ i c dat abase ntrez

seavenge/of ik PRAT UrRasers ﬁery@wrrﬂwrtyz&fb IO (- onal | y,
pr| o Ellré%tse g u‘éﬁgégh Ye ld% lé B@ol @5\5 Ssdd & aEn’[rez
e T

varl rganti s IZE ESCT

hﬂb /lww@amn nldrfnlwgoxl’;’lﬁmrﬁzl)l Iﬁe:fdlt/loéwall}c prﬁr}nlef(sptwa;t \ﬁw\useful for
scjence. smit u/.depart ment s/ Bi ol og at z
a@ﬁ%‘ﬂﬂe‘ﬂfﬁé@%? 581 a wi %tV§”ﬁWrﬁ’f)°r6?”'§§lsn(éaY ke witizeres described

by BERSEREWE - dAPeRfeRL S HYbrid
(http://www.science.smith.edu/departments/Biology/lkatz/NEMEB_webpage/abstr
acts.html) or using the CODEHOP (COnsensus-DEgenerate Hybrid
Oligonucleotide Primer) as described in Rose, et al. (1998) Nucl. Acids Res.
26:1628.

The urease may contact the tumor cells, be positioned in the extracellular
environment or interstitial fluid surrounding the tumor cells, or be expressed
within the cancer cells or cells nearby the cancer cells. While not wishing to be

bound by any specific molecular mechanisms underlying the successful inhibition
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A igonucleotide Prinmer) as described in Rose, et al.
(1998) Nucl. Acids Res. 26:1628. 30 The urease nay
weomwtaetiiz he tunmor cells, be positioned in thePCT/CA2003/001061
extracellular environnment or interstitial fluid
surrounding the tunor cells, or be expressed wthin
ofiiewnat eancasidels by useasss the aressa srmpawedmaydiaiss the pH of

tné%%titfauﬂgd we\@ﬂgﬁ%%a ceed e(% I%ﬂ B%H‘gd@s/ S/pa:u‘aéti r‘lof urease to the

inter$titll ﬂulethﬁe\éQb&04U@&9§eléarP&3'rﬁ\ﬁé?&2@%3ét%h%@é uréd to ammonia

grow h of cancer cells by urease, the urease conpound

arrﬁagarpamet H@l%ﬁnmamm@@r\éﬁv.maxalncmaﬁqﬁherplma&ﬂn@ e
erﬁﬁr‘&ﬁﬁ{ i $hdrs I?z{s‘?c Qﬂ{;?ef 'ﬁé G r%rﬂ\f?r’énmerﬂra?&?ﬁd E%a'hggr cell is

|nter i'tial ubj ec Fease can conver

typizeliy abisiic gWebby 8.1 of ain(ADU1R Ncﬂ/@ms:ﬁwmirﬁym/a J40:469-81.
rraylncre se t maki ng the

enz mati ¢ activijt
JAlsing ‘fhﬁaplé %é&ﬁ exi{argy! arfAlvnron%en*rHet%mWﬁMPwth of
[

th%IC%‘;“P.gf?%B%E‘@%%% Bl &t SIS ot bent i Bbrtain
erhpodiaiesits gf tHeinpehtidn chesesdheadtbf tHeaintersiiial dnirdbtot bé raised by

t hi er. ro f he .cancer cell nhi bi t ed.
atighi ) TR Sabi('n e pH s e ent *in cert ai n

en bﬂﬂ]é“%@iﬁ? %Pehﬁ;eof'tﬁé! Gl BBn FRISES tHhd ﬁa@"!alﬂf oécf‘d?rlng forms of

interstiti to be raised by to about
urease asevell as furctional) ﬁacptwmmrta@t@‘rhaye@fatﬁwo genasal types of
active agents of the inventj onlnc u the .natural | .
i, A7 AaNGnE et 28 B hIaRE LAl Bl 3dlBySe variants
araChb¥& hadingasie ot Mefe slibsttwrasnasprificyatimodcid@Whith do not
acid sequence variants are contenpl ated. Am no acid

destpydhe eiroase antity. al besayguaniainclgde alerrvarients and

ogteRlas)y bl BeRirsBL R ER Wi R BT hp e R

fuﬁbﬂ:cﬁfélly\/éi]“w%léﬁt tartde nains rotein. vahgriandoffa adtivea pradinds
whi ch are .substantially honol ogous and functional |

‘seBRRtAbhbomelagRishia nRnaietRIpTRIN Wheay atdpasi@abaslt 80%, more
pr%g%rléélg ag:l O%&'éb 90% té@%égﬂ{)r‘eg%rjey%@g@%tqg%{%b&ﬂ g59€ vet even
moreeprefetably 88%, e:asitm@ekiqmefew@@ et Verst mboat PeUf afrithaminat acid

| east abo 95% et even 20 nore preferably 98% ,
S%@ncsﬂ%f%%@y?oat S 1905 BEADRCUSTP AT the Sle RECREL dgvaﬂant
mégawé?%ﬁ/ aSfvig8Y Efoom BEnie %?m@&'a%lo%equence of

e nati've protein. vari ant fer by as few as

1 & saoomcd)tyma afrvarangireiides . soe darlamssaéuoemsa whiechadre isolated -
ari_ant r}a des-si ze. vari an#s of ase whi ch ar.e

adl G el ense. ~Sirb AL Rk HeoT 35s oy 1. afiagmenting
ur@élﬁe by, Ef@érﬁ&%l Bbdiffoalion M 9%’@&%8 @nZﬁnércﬁééﬁronbbr by

chenical nodification, by proteolytic enzy
cqnm@estm:mtheeseobyAdebmlkyageoﬁtq: tem@rrmwungAedhmquﬁal asywell as
mg&%%tsjo% syngwe%(?z(?rrwé ?) ytpSBP sq&rectlyaf?om amlno %cid residues, can be
employed to produce size variants.

By “functionally equivalent” is intended that the sequence of the variant
defines a chain that produces a protein having substantially the same biological
activity as the native urease. Such functionally equivalent variants that comprise
substantial sequence variations are also encompassed by the invention. Thus, a

functionally equivalent variant of the native urease protein will have a sufficient
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met hods of synthesizing pol ypeptides directly from

am no acid residues, can be enployed to produce size
woamiaetis2 By "functional |y equival ent” is intRemea2003/001061

that the sequence of the variant 30 defines a cha| n

t hat produces a {;‘ rotein having substantially the
biglogicgy Aetity taca tnergreidicatie upeid v Methedssere S(iRble in the art for

dét&gﬁ Hrﬁ{@q&or‘?ﬁ WA e’ Zi?fo?%éalt&ﬂblltg eaR roesiﬁeasurgg using

seque ce varl are also enconpass

adspyt spetificat designdd e, measdrll‘@:éa:tmityldeh@ﬂaw@Umﬁse protein,
variant of the native urease protein wll

assifyErameier3- 14900 hu /Yo ediespeired aasst ébq%oglcally active
ﬂvt%tp?g’cé?ﬁlcaﬁ‘bte' f5{a4 P 1R #ﬂﬁtg"’l@ d f Heyquéﬁtng’éllé/ equivalent

ods are aval able Int deter
va‘riand:,twimeml eftaptive zh:hrcdmg is Bdudatige ofla p{otew hayingaanctrdormation

.measur specifically designed for
S”ﬁﬁ@%tﬁ’rﬁ%ﬁﬁogkﬁ r\‘ﬁt{"y‘? FH%?E%'Prg native u)r/ease gr otein, as
b@ a? e@‘?&bﬁ'ﬁ%ﬁbéé skifBa iR R 5% H cﬁ,%j@ﬂ@' neracy

theb actirve 5 native protein can be teste
offtioe gtehetm: Cadel a: trwlmtudblowﬁmut:kem faeids sequenced eycoding urease
e effective bi

| by o
oqifiniBieR s tog TyeRRn RS oIS, $iri AWRER Ry Reqrpinimal
SéquehaémdPrﬁolb?f td]ﬁftld)Wﬁ uPESEhiclelctadid ‘séqtﬁ@m%%?r%l'ﬁtsﬂgnt

those skiTled in the art that due to the de ener acy
Vaﬁlﬁtlﬂﬁ%" genene spewige of icansetvativaly oedified| veriatians dsiscussed

o erimieon SRR idRTRED S RIHRSGRIE Yyt B nucteic acid

seu_nE8 lencB e 56lyPepT® 6¥ thedntaetivh atas6ld s hiide by
aci d sequences. Such "silent variations" are one

sederiigezorabinations based PusopsipiRIFedeuCcheiEpSt ThASE combinations
arg'rﬁ&i‘é ﬁ?gccﬁﬁéﬂ&é wﬁﬂqhé% aﬁbtérg rthﬁéf)éférq@[ &gogeg%%%ggﬁed to the

0SSI € variation nucl'erc”aci

nwt@odamws@qwmrmwodd&g alrédse proveintpolypephide of dhd thvieation.
made el ecting _conbi nations based on possible

codoWe@ﬁ@u ¥oeptides Of dopBrasent Biyentigh dGledR opg or more
t "
c AR ARRD i RS i el RmboRRRes & gRg ot o
segueases pf khewn uehsmpplypeptids sedueenaese rBuchnconddrestive

vehiibRE Bratr e s-bsi RS F0OTHET diPRrRS fial liphpcy Or delete a
sm@@%?ﬁhhﬁaédld Br ¥%HQF b@gént)a @foftdifino 2icee q@ﬁ@%ﬁ%r&ﬁary skill in

Khown urease pol ypepti quences Such conservative
the ari willi ressgnigaphatsan absdual wubehtuinoaddbletmmsarcaddltlon that

sUrBHes, St oot a st ShG aRito T sitel Hefedirds of amino
adk!@'{t?é\béll;fl@sb'théﬁ‘ 5%, o tS/pWalli/ IdRARERAIRE 2haY %?‘Q)r less) ina

i ndl vi du substitution, deletion, or addition that
sequissce typiedlly erisstues consenvativeyvaiiatins whermslmh chamges result

in?@%h%%%ﬁ?pﬁ%a%ﬁﬂoc%ﬁl ,yncfdé@n ﬁﬁgﬁ%ﬂﬁﬁgm %a ééjlagtftﬁtion of an
arhie®sacid With a chemically similar amino acid.

Conservative substitution tables providing functionally similar amino acids
are well known those of ordinary skill in the art. Table 1 sets forth six groups
which contain amino acids that are conservative substitutions or conservative

variations for one another.
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sequence typically constitutes conservative variations
where such changes result in the deletion of an am no
wa@ediod/ooEari ti on of an am no acid, or substitutP@ONCaL0031001061
amno acid with a chemically sinilar amno. acid.
nser at i ve subst Itution tables providing
3 | gPR$gryay ?ou" EradPsls 30 are wel | known

T A e PSR, TR

2 congepuic A(@dS(I@st thamA@rd ‘E? Servative varilations
for_one _another. 20 \WD 2004/ 009 PCT/ CA2003/ 1061

3 Talp}"@péramg&vat Géutamya (Quti o Groups 1 Al ani ne

4 ux\Y

4 ESIH fo‘? mmé(c d (5” Eﬁﬁ%r"@éf ne[ H:‘WGII :J;Z Zm{ﬂ;ieu(%)w 4

5 Ar glsﬁilé\ﬁ:nﬁ }IM—VSl nPLélh@lné (Ihsol euci ﬂ\ﬂet‘h@mh@ﬁl@l'} ne \dlihe (V)

hionine \/al 6 Phenyl al ni ne [ 0Si ne

6 (Y] PheggiabpnatF) v M@lsmeo(nYél gr oypByRtopamn{®Vagi ds

cair—atso befornutated—For—exanpte—amno—actds——can
be grouped by simlar function or chem cal structure

or &@mmﬁw%&bgﬁs OPa@ino a6itidicen esbé formhulafeRt | For example,
aromatic fur-containing). For exanple, an

anainPAfds sany b@mphgeqhby sogrriLBetionypy chensicahbtanetnes or

coffRadion €4 eRte et e Ao B FROFRINEL P
exangplanan h&phattmdgnmd@ﬂdma?@oh%s@ggly@rﬂe alanimé, i iline, leucine,
|s<§hen yl al ani ne, tyrosine, tryptophan; (ii)

gHEIDE- &tﬁvﬁagfﬁ%@ CQRbRIRINSHAMENC @y% thai@re conservativei c:
su%%tlﬂﬁlﬂhg'f&eo%é ¥ﬁ13ﬁ‘1%r il Rdd mg%lloﬁm E}? ééo’rﬁgféf l?t%ae nylalanine,

aspartic aci utamc  acl aspa
tyrﬁsme(;rtnypmnrmm (lil)%mnr-Eonﬂammg mWhldrhlnéleﬁamnea{m basic:

ar g O i st e e ok diier Repatiic erid Sllamiceed; agparagine,
gl&@ﬂﬁﬁéV@te'e #érgghtaHgff?g@e r%@%ﬁswmpﬁeeﬁaﬂgﬁ @gmgany for

as part of e sequéences
additunal gpaupingeobanfing acidef one or nore domains for

Pl nd e e et Sedshicestbr fe Fueatiany el ormiatively
subﬁﬁl@ﬁé@@édquém&' Ban beVftesbhttdd Sar®bof RPgEf ;‘Scﬂ%e;ﬁ’tmé fyuences

activity of the urease protein portion of
sugh @se9geur siponribe @ddiieonaad dine @rpraidemains foapubﬁcatlon of the

A R e R e R e

_ adeiition2l furistioh&l doragindhave [BRSIHEAE @Febhah trv@aemhtyadfttﬁé urease

protein portion of the protein, or where the additional domains can be removed by
post synthesis processing steps, such as by treatment with a protease.

The addition of one or more nucleic acids or sequences that do not alter
the encoded activity of a nucleic acid molecule of the invention, such as the
addition of a non-functional sequence, is a conservative variation of the basic
nucleic acid molecule, and the addition of one or more amino acid residues that
do not alter the activity of a polypeptide:of the invention is a conservative
variation of the basic polypeptide. Both such types of additions are features of
the invention. One of ordinary skill in the art will appreciate that many
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the encoded activity of a nucleic acid nolecule of the

i nvention, such as the addition of a non-functiona
wG@e@yeome2 is a conservative variation of the PEBC82003/001061

nucl eic acid nolecule, and the addition of one or nore

am no acid residues that do not alter the activity of

cengehies tvadatiehs bhitiel MuSIt i@l tensArueBWAIchadre\Bsclsed yield a
variation of the basic polypeptide. Both such types of

faaefianednidenticat eensitues of the invention. One of

w0 200N sBY e Re Bbterilibe PRl Tl JaldtisTe 4 useq

lwdudlaglmmaifallghmetﬂmcer&i mmputér@@@&t&d@é@ueﬁcecéhg@ment and
di scl osed y| eld a functionally identical construct.

Yty Toie Iier RPREO3N 18 & RIEFRTFRhgPRIGgGEIR &1e present Invention,
c%ﬁ t@tthgqﬁ?egﬁ%&ﬂﬁog b{ﬁeé?fordé@f)g t&Rg sisted methods. A

gnnent conp er assi s uence |gnnen
vaniétybofactmhysties pragrams| fat perfeppmgauéquesce ghgedent et available,

apprqach in t prese nvention, due to the
QF%P&%@@WHPQEH frzlsflﬂ‘”l)r ded by conputer-assi sted
th - ; ;
et hQdsnotBd asyvieetng %qd&fé@ﬁb@"thé’ﬁ@&é%{lgend grolygaeﬁtldes (and

perforn1ng sequence gnnent are ava
fr@@rrpﬁrﬁel ltimereot);eropleyed irs the $ubjast inmrﬁtbremm&énottbﬁeidentical, but

R AR b8 B o iyatiatR il D6the £5esBihaing

s'eQVJ@ﬁ&é ena nu?éé'sé‘ Ebltybépmd’e?ﬂﬁ hGa@kic did md}ééhlé’%‘or fragment thereof)
subst anti al Ical (or substantially simlar

of e uftyenb@rp@ndelﬁ@d rmetpgai: eF of exaropleathe p@iW@F@tmesmambe

SPUFLET ARt FBAER Sy FRTRprd AR b i

imsErioeg tdefistforaani gubstitdtiess, él@]e‘f@bh@eﬁaﬁ%wﬁen COHS8rvative,
as one or nore amno acid or nucleic acid 15

inglddingivdiese, a4 e3ucHrehanaes rellbgprqvl;_ie wisertain advantages in their
8”3% lﬁtthel? tf‘?eraEQUt' i¢ Bﬂﬁr%rgﬁg écYS e'd?%at]‘ﬂ gra%'ﬁ 'oF diagnostic

or ce
mveaittcnges in thelr use, e.g., in their therapeut| c

or prophylactic use or adm nj stration or di agnostic

app! iFdighment ang; tsoaref retativalyi stont @minceagid iseargnces (less
t

R BB ey ST St orwa Cof2pah offonger

segugeces samcmqm&moemsoelqsilmaiedme&hedspm athiead¢ egtimal alignment

thods to achjeve \“ mal i gnnent f two. )
B0 SRBuE o DRi=L R lghent of socuentes frSIBina:a PamPAESON
mﬂnamh'b%bndw&@ €38 | R ﬁ@%\%g@bﬂ ‘n?ef %%ﬁ"f\ and

honol ogy al gorit hm Smth and
V)a(al\mpiph (1a8h) Adudpp! Math Bed8i iyl tbeg yoaidlggyrelignment algorithm of

Npsfitrn BB Eme R e aIcl Vel Hiol 4BRE3. b bt for Sirtlarity
ngégngi o Peedsdn A8 DIdAS8 8988 robdath AGaEPLISABA 2444, by
computerlzed |mplementat|ons of these algorithms (GAP, BESTFIT, FASTA and
TFASTA in the Wisconsin Genetics Software Package Release 7.0, Genetics
Computer Group, 575 Science Dr., Madison, Wis.; and BLAST, see, e.g., Altschul
et al. (1977) Nuc Acids Res 25:3389- 3402 and Altschul et al. (1990) J Mol Biol
215:403-410), or by inspection, with the best alignment (i.e., resulting in the
highest percentage of sequence similarity or sequence identity over the

comparison window) generated by the various methods being selected.
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conmput eri zed i npl enmentati ons of these algorithnms (GAP,

BESTFI T, FASTA and TFASTA in the Wsconsin Genetics
w®odomesie2 Package Rel ease 7.0, Geneti cs ConpuPE&r/CA2003/001061

Group, 575 Science Dr., Mdison, Ws.; and BLAST, see,

e.g., Altschul 30 et al. (1977) Nuc AC| ds Res 25:3389-

3402 Athexemplacy @lgastthml tha isgadiable fiubde®irolining percent sequence

Gt B0 Pl oA RS et B PAS A sty which
i9tleseriberiieeP Sargbh aW. IR/ & LiphesH €9GE (1 988\ ok /gééﬁﬁc\ég%esci USA

o]y arl son w ndo I%‘Berat ed by the various
S[eaisadWV. rao0 41998%) Methpds /EDEY Rl 9)0266:227-258.

Pﬁgtezw%”%g‘é{%g}ﬁg@%& @%EB@T Iy %I S trﬁpfmxcsgﬂyences to calculate

pedmrttndieﬂtltwacb sptimeieee BLi5o Matiixt 15: -5, K- hﬁalgﬂaﬁ&nmg penalty=40,
al ithm_which is described in Pearson
OBU '0%283 gap P@@@}tyerb% 9aRt lengifcrenatiy=-2ismd §EIt16.

266: 357 MpetinderafdRl 5P 8ne b SRAHY SRR R AT Rile above
daﬂqugalmamf sefarcEDMnd eﬂgnenmea‘sal@@ntmh@als@tapph@gft@ fd¥ntification and
mzed BL50 Matrix 15: k pl e=2;

evgﬁﬁx IRg 068931 @@de S@ﬂyeﬁp%twlgh@,@gsub@gwnggrﬁfqgefy sequences
LRSI SN, 0T 05 bl e

acitedatbbases.di scussi on of search and al i gnnent
algorithnms also applies to identification and io0
eval uation of pol ynucl eoti de sequences, with the

subsBi tAddIatel ChEshikaPEAENCces conpri si ng nucl eoti de
sequences, and, Where a'p‘ﬁproprl ate, selection of
nuclTBp compasiiamekibeseventdn mag conmprisd eChivernival emyuwmch is
siti.on of the inpvent i se
agssiBg AR I S RertdS cnBdit: kLot SfThe SdivAagent to the
cageditcells. FOWRRCRaridig ofl Bbsy@ated Bhail8alasitiike a"f‘@%ﬁhtén‘?plated for

the cancer cells. A wde variety of associate
u%ﬁ@ﬁldﬁp”léﬂ@lbﬁl% are contenplated for use as
descri bed bel ow. 20 Bl. Polymers The chemical entity
may conprise a polymer including, for exanple,
hydr BphiRdlgmprd yner s and hydr ophobi c polynmers, with

Ny ERBaheTeA eriy ey isaR PPimardheladag, for sxample,
PRAERARL elfiners R AAEBIGbEA AR by AT et eing
pMensed Threuermelltybiosetilid hes biged h@helhl reférel ty EeESmpb&tion,

loyed in the present i nventi on may have

s%@%%g&;@ﬁj 0 exapwle fapoly@esnphieh raayrgeneralireadily
aSSRidBMAtHWEER P THUSC aRNSLEHPIR FRIrdBhifiE pBlydl8tfat may be
employed in the present invention may have domains of varying type, for
example, domains which are more hydrophilic and domains which are more
hydrophobic, the overall nature of the hydrophilic polymers is preferably
hydrophilic, it being understood, of course, that this hydrophilicity may vary
across a continuum from relatively more hydrophilic to relatively less hydrophilic.

A wide variety of polymers may be employed in the present compositions
and formulations. Generally, the polymer is one which has the desired
hydrophilicity and/or hydrophobicity, and which may form matrices, as well as
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hydr ophobi c, the overall nature of the hydrophilic
polyners is preferably hydrophilic, it being
wapaenetiond, of course, that this hydrophiliciPkgI/aag003/001061
vary 30 across a continuumfromrelatively nore
hydrophilic to relatively |l ess hydrophilic. A wde
covatérd tajtachmeots withdargefinp digengs.i3ecdesanberdhaseiss eHie polymer

i BRrob kR o ol ek e S Arbds il s @Ps¥Rea and
"cmé%niﬁﬂ@\%hziéé U¥ed BadiMHeRramyrefer tithalinkiegsof tad ovehbre

as 23 2004/009112’ CT/ 003/ 001061 coval ent
carnpeIiEeer snatetialst far peemnle PQURAEES, PYonferMopR gridges. The

RS Wi TrRE RS SinediBl o orEf GTpld Rherls. aropps, or
camsouridy, @eslkrdlli swve tegoinsmatoey om a fiesteroatpouriedrematerial
to the linking of two or nore conpounds or mafe jals,
MUl STBN BLOTR N PrrEpSonthsOTBREURH ORBIASRl BglesUleTTBesTosslink
brﬁ(fgte%grﬁ?g img‘t%l\g% pé@/iélé?ﬁ g@%ﬂ?%ﬁdc&falé}ﬂeasi%lbci'é%ﬁs.eArt]yoof a variety

S or ounds, generally serv
of| @lemeats, groupd rav/er domsdurnisnpay fiokno theritidgeésain the crosslinks,
| ecule to an atom of a second c oynd,or .mat eri al
B INELSHTEPOFRRS BF GBRIET IS MBY PAGReSHAYCP RS IRLY 06 Jpap
sﬁﬁﬁéﬁ’cfm%%ﬂs.cova' ent associations. Any of a variety of
el enents, groups and/or conmpounds may formthe bridges

i n Inheccordarsdd wib certairesrdbotienerdsyioamidyroer, vasherlingar, star
S AT T -
pcigg%:uég{%@eiﬁm%t, BelyalkyRe® amfieaboly@ikepeadifigs popaikene

d fromthe group consisting of a pdl yal kyl ene

sulidngde, pqivalitpere seffenes paly (afolsnaskifpeylalkyteneénine) and
ol,yal kene sul fi de, polyal kyl ene 15 sul fonate,
Sy gt ol yal ky

sul f one,

pol X abked apeve! depanbiigon erepartioelar polymerapapipyed sthe

t hereof. As noted above, depending on the particul ar .
p@ummw eglatively morepidyeRiiiC feateiaelemere WWAPRRARIC.
e 4 Bl PP P o BHIE DA o Ao
Iiﬁ'nlné(ﬂ @iéi,q;olyl?thy@h@ }Zrtol,Zgﬁbllypnm?aymgetgjy%qi,gbmﬂlbhgdtj ﬁptldyethylene

col , pol ypropyl ene col , branc ol ye en
L ebi ol Rl poflahiRe, B pElae B SuIEE) Fysorbee,
i - - i . v |

p@&%&léﬁ {))S/lg?ﬁ@?lg@{ﬁﬂlehg %xnd@-%bﬁéfu%@h@ OXJdgag) Ed@l&/(&'yéﬂﬁllated)

e 0Xl de-co- ene oxl

QIVO‘B%_(L?O?JWY?HH(V@M) gblmi?li,qdql)l/(nﬂi/@’twbem blucasen)

sorbital, oxye at e ucose :
P@UW%Y'HW%Q'&%PP&@%“%@W@EH% 89@@@5%#%?“.‘/'“320““6,
Py B P Tt ey &anel ROy rgyglyicarboxylic acid)
poiyhydivysiethyy abigit eaich cpalyhycraxyatppyl pethaspdicadjat hy|
pglglpm%rlo?(y\?gllegétep Scla%wgrro%(&%/%%l ngoQQESIYAiﬁg, p%i}'/gSpartamide,

polysialic acid, and derivatives, mixtures and copolymers thereof.

Accordingly, a polymer, preferably hydrophilic, may be conjugated to the
active agent, or other associated chemical entities disclosed herein, to enhance
the delivery of the active agent to the cancer cells. The polymer-active agent
conjugate is preferably administered in an amount effective to extend the blood
circulation time and/or reduce the antigenicity and/or immunogenicity of said
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pol yhydr oxyval erate, pol yhydroxybutyrate,
pol yoxazol i di ne, pol yaspartam de, polysialic acid,
w@na4meriivat i ves, m xtures and copol yners t herBof/CA2003/001061
Accordingly, a polyner, preferably hydrophilic, my be
conj uFat ed to the 30 active agent, or_ other
cqmreyiian selative ta Balive @ inonederypiizedwaiivhagsnt, Pedicularly

orBRPE Ry BIRSIANEER ALCpaCh e iRt o Lhe

I've “agen conjugate is

pcﬂyﬂﬁﬂbyhbyd@wb‘ﬂ pbl)'i\mwlméthwmﬁ@r Epmhydr@iyfpﬁ‘opyl\rﬁeﬂh@crylamlde

extend the blood circulation time and/or reduce
palibydexyriopy! Besthasryaianpebdwareyeihs acesats. pal ngthacrylamlde

P A o e e D e OB g 1S, 1
pglykydroxpsthiijockapliond, @omiyydrmoypropy@lxaﬂehndolpiolwspartemlde
arlﬂé{gg,b}?%ﬂpﬁglpﬁ%?lg%g:%r&ér s hg%?gfﬁ%gﬁhydrophlhc polymer is
pcgg%ygy n o@%t hyﬂw acr ygrn%llée I%F’Welgﬁfﬁtﬂé‘i\%éﬁ %b%uﬂ ,000 and

at e, ymet hacryl am de,
1QzGDQdiaitenhyIlmongle&anbatbmepbItpapolypltmﬂe:mglynel has a molecular

%E?Q\yl oxi%@?&ﬂ&{éh%d ;&@I}}M %érogﬁg;wplated for

~ uiafmmehhbérq.d%ﬁéﬂe%l@a%s@@mh\h@érb\eﬁeian i @@fr%a@}amt Published No.

hydr oph polymer is polyethylene glycol havin
2@@Q4189&opebmrmd A, 208R2werbiehd durorpombed hyide erence
h101000 daltons. In one enbodi nent, the polyethyl ene
ol has a nol ecular to weight betmeen 1, 000 and
5,000 daltons. Additional polymers contenplated for
use in the invention are discussed in nore detail in
U. S. B2r dampeting Magtyshed No. 20020041898, publ i shed

hor Lrgeting id8edaLe Bor @ik B deilo o MeSI TGS prosent
inventieTRIrRt Iifldas schefineciakseleatad ¢@lStypé o lerget eel&pbpulation, such

invention, and bind to a defined, selected cell Y) pe.
apFanear Gallsc diaraplinameistis, ussidin this regarddncligp antivodies and

aﬂi?c{&ﬁ/t %ﬂsebbgﬁ’cgé’%%fnﬂl drihohBES PreRas c%ﬂééb&fd ling to known

s and ody ragnents, pepti
cehbsmrtummo@pmrel imsluing MpdamhnygluoprMBmm traﬁsteemm and insulin),
denS|t oprote

g e i o P e PRSI Bl ot eins uBRgs anexirs, and
blg% cdé'%?por@eaﬁw%ﬁ"er@ iRdLam gﬁﬁ@rl@hﬁ? Wéﬁe% 8RAARMI¥Retin and

ogi cal respo se nodifiers (including
colongsstisukating facter) e alsp oenj&mplalmj targetlr@mmetles
oI on ti mul ati natlf act or

. AR LT o
%? PRG0S 8RtISHSER BE’P%&P % Srogmay
p&HtibB A UOtafGEt ARUEE adide nfe he Qg@cﬂ‘b§rté{r9*eﬂn% m&étles in the

portion of a target cell nucleic acid e used
presegeinvagtioni dergalingmeoiedies mraysalse berﬂlmnu@heotldes that blnd toa

Tartgcetllldsn anclcz:‘I e/t\naqogg%y th%I v%?hs?eéj Bgﬁ#@ %dlgt'iaess tlhgﬂetam the
ability to bind to a defined target cell population may also be used as targeting
moieties.

Functional equivalents of the aforementioned targeting moieties are also
useful as targeting moieties of the present invention. An exemplary targeting
moiety functional equivalent is an organic chemical construct designed to mimic

the proper configuration and/or orientation for targeting moiety target cell binding.
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target cell surface. Anal ogs of the above-listed

targeting noieties that retain the ability to bind to
w@2aeNiner target cell population may al so be PGEGA283/001061

targeting noieties. 30 Functional equivalents of the

af orenenti oned targeting noieties are also wuseful as

Areotiget fangeting mioietp frfictional eqeissienht isny sindrit @olypeptide that exhibits
[ npi ety functional equivalent is

. { t )
(65 BRI B i cih e oraBhag Mmase des gned o mimic ¢ he
. i : . . £ or .

oi cro s o epeelq AR 8ing b GBS ir/E g a5 2rBbLRS,
eElid €20 neiHmditles An dd él{e,ttlaait@eiragcﬁmd wtgl_y ahttmﬁtgtenrtai the

i val ent i t I t t hat exhibjts. e
Sitdar g aerach By SO RENITER enflgnametesal aptbpdiesaiion are
dithBp Bl AN SRbRIh&i 0 dr"tfé_s@ﬁ@éc?l’ﬁ th'eng&%fuhr%f}nﬁy Be. employed.
anti bodi es, peptides, oligonucleotides or the |ike,
Tiheaantihodie s aayi beewhblehantipodias grefragmentsehefof uiMeoelarfal

h |, h lLycl | d | L .
BibB&S et tgronnls moL PO dbed et erm it qaryegtiona
t%ﬁrﬁdglhé)@dsdcﬂ 48y BridopiR b iHitBe SBY rde@niimaArysdA ttec-fl’i‘ﬁques and

i
anti bodi es may be whol e anti bodi es or fragnents

prefeiresynthesiso dJ eriidl moaeeiphaldindbodias anchjagmestsenayitbe derived

R R B eb R RO REmESL of PRYGR IR an e Steins
vireh Bhipleys seqdendesitérh @hdresnah Rl specidsef ul  nonocl onal
anti bodi es and fragnents may be derived from any

spedd £8e@rRedimang ohtheainyenitan, kunaremosoetemahgntibodies or

. . o . ‘o .
R e n Rl B iborlit 18 Sl B R SR B oo
tingesting msietieo apd capdlb of idesreaisinghteEmna@tbradctiviy of the antibody
ant | bodies are used as targeting noieties. Humani zed

Of HoyRepEee iy thbNestiresiviand, RepIliNG a5t ingerasedithg halfdife and a
réﬁ%{ﬁfi’fiﬁaé‘d\)e]’éé ¥nRlnk h@a&@dsb%é{riné’ho‘?]%lc}’dﬁ%%hﬁtﬁodigs may be
f he host g e

recipient, permtting an I ncrease In
huadgnized by add.,ayeneddalbt iemonibiniag tiee seclestidesequence encoding
reactions. Mirine nonocl Fnal ant i%gdi es. na

, be :
the, UsINedgv FRgI0R of the gamplementagity; %mlpmgqrég@q{és thereof with the
rigRioReb!«de BREY AEEAIRY ARt coRSta bbRiTHediBH PR Y Fo

the conplenentarity termning regions ther
region2 Murning eesiduls may s be estavutidnyithin Hberhonemeariaite region
nd_an Fc reqi

donai n, reqi on on. .Murine residues.

P a2 <Rl Fropht HiResls it ragRastes. A non-

lifrli B 8R4k p ROGRe: [b?g\éﬁh@ﬁﬁii‘ét?_@fﬁbo&rﬁti-&aé-gﬁj aftibSayPidWaglial

characteristics. non- limting exanple of a

celis (ppha@-giycepytdin) whichdateserifed Py Sheprimvdst 4/0 Bioainjugate
lial, a-2-glycoprotein ich | s described

dherdy 3 Fevels (B a0l afuRested nbodiSe s depuery o

vgfﬂ@@@)acti@eagéh@%Ic\én@@r%a%% pevignklie Bty f B (A1) ¥&b¥rt Opin

Biol. Ther. 1(4).603-17.

In another embodiment of the invention, the targeting moiety is a ligand
which is reactive with a receptor on the surface of the target cell. Thus, the
targeting moiety may include without limitation hormones with affinity for a cellular
binding component, any molecule containing a carbohydrate moiety recognized
by a cellular binding component and drugs or small molecules that bind to a

cellular binding component. The phrase "binding component" includes both
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vari ous active agents to cancer cells is reviewed in
Bodey, B. (2001) Expert Opin Biol. Ther. 1(4):603-17.
wo pocaatiner enbodi ment of the invention, the tBCHEARI0G/001061
noiety is a |ligand vvhi ch is reactive with a receptor
on the surface of th et cell. Thus, the 30
(e ehigE EPAG RO B {OIBSLIERe PURiEralY HbaoINg hg camRsment s a cell-
suhﬁé&@fﬂﬁn@"cbh‘u nfe'n'i” Fr?’oﬁé’é oRfthet e té?ggﬂﬁy@%mety is a
conponent ; nol ecul e containing’'a car

Natriady pccmmgrpmtajn mchaascmbulm ahaibblnds lt@aqarglmlrsﬁét Gyekines,
ce ul ar

ingiotEB 1leeRNRBR AT ostaus SHhas oramvlarig magBhags colony
stiffatiiemchat é@l\ﬁ-@g@ PRI H S0 %}é{fﬁ?g@@# PQQeﬁQ%o specific

receptor and acceptor nol ecul es.
tar;geﬁag HiPietied dimemn fopiad ¢ekspecific celis exrbnelsdnngmlgh levels of their

re BRI R PRI PR TRl T CheT BT L Pt

bi n@s ofderaotddicesdseSiretse @f‘”oﬂ*férr&ﬁwe dgesh EQ]bBéhre to non-target

i nterl eukins and factors such
celly ahlisvan Lareating preigiiecoy e &rsena@tcatdan@fyf mose that display

mnﬁﬁéﬁé?ﬁ@ta? %rr%é???vuaﬁﬁ&\rllgsf%@rﬁ ﬁé %r\%\ g%lg%pﬂ[y qxrbd reactlwty By

recm&mg hon-tar)et expasuresaht advetde hev-eirgeblochlt@ition and/or
receptors (Terllpkomsi(l SJ (2002) Togl col ogy

toxjGiy) gncrepsedinses| of useara OF othgsaFtbes ageniensi beradiinistered.
ThiCAIORs FRERI BIARSKICor te AP haELipleS ﬁ%c{g%p‘i’@é? 27 UESase or

targeting noleties nay ree

otheirdherdipeptiapgenbinnordentd mlamnlteraﬁbsur@wﬂtavgét)cellﬁ\/wﬂu%
ificity and reactivity.

refﬁgfﬂ‘fr'&nh%'%%ﬁet%gfﬁipﬁszbwp afil nabviarass cel rhom@_lng et
| ociy béﬁélh‘@?ﬂ@é@ﬁ@n& 84 Iﬁgfér'n‘udri1 W& ?ﬁorgo%cg&ggggent—

urease or other active ag adm ni’s
targeiing aldietysconfgadesrars empaiyledn mferélheedmhgiﬂWlﬁgai@WI@d@ a

oifPela Bt o bt &ip acifierest a0Ghodi Skaties Eagh Bé Mesullized
targ@ﬂ‘Wg% md@&%lﬁk‘!’s the dlf‘?ér%ﬁh%ir&epglteu n‘ﬁ{agﬁén?e associated

arget cell toxicity. In certa
withifae isatnenen @d;ffetrant tergetwite. dde a@w@gagm coampeienhgf each

=ciffifled 0GRl RRTE PRI Ry liren, S 0. IS Paleh

No#i 4 Bereu2 and 5BTdY55H zicof Waeh afd |chBPpc%téd B feference

targetlng noi eties binds to a different target” site
heredryi bhtherrraciies obthisierbediseent aftheinventine, tentargat site

colb L2808 S i B A GO e o
targletin‘gemrﬁty, g6, arftibddy sPefiesPRicedhizeblesdifférdif fardfel sAddegion,

each of ich are |ncowgrat ed by reference
€. ghéPEQEH SItPr?PdtﬁeeprTem% piternative targebsitmaemappfoacheprovides

ol HER ey O BB s 1P ARl SR,
actual or effective target site saturation, e.g., via epitope saturation and/or steric
hindrance, may be avoided. Thus, additive accumulation of active agent, e.g.,
urease, may be accomplished. Alternatively, or in combination, additional urease
specific gene products may be employed as active agents, e.g., for the
production of a catalytically active holoenzyme at the target site. An exemplary
urease apoenzyme includes the gamma, beta and alpha subunits encoded by the
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25 targeting noiety, e.g., antibody species,

recogni zes a different target site region, e.g.,
W a0ge091s2 t e epitope. This alternative target BCT/€A2003/001061

regi on approach provides nore potential target site

bi ndi ng points for_the active %ent. Conse8uent %
bagterial UreAB&t gares (RUrpar Ged- am@ 8B« VMt (26R0) Migrobegagd

t| on and/or steric hindrance, nmay be

/n?élfz‘[og 5§$ addi ti ve accumul ati on of active agent,

e.g. Théﬁaﬁem@‘ crnwrém:tlmtyb ﬁrrphorsd)mldnawérttmodais gisdored against

o o R e PN AL B e
sﬂaétb‘?fl%nﬁ’ibﬂ%l‘bhbpﬁnt‘?cfocﬁ‘esc@ﬁtﬁ'r%tn' &?ériabp??ab%%shéé W ¥BEuse in a

e target site exenpl ary se apoenzy

digunbstobesr tlhl&eamﬂnmppﬂleathnTﬂhalpbms Uriourd e appingipattdrys of
o2 228, 20081009412 PCT) CAZ0031 001061, baELer Al 11y

sd@&é@@nﬁ‘ér@@@bs‘(bﬁﬁﬁﬁftﬂ&ﬂ the PoA-tafdt tlsﬂ]@s BaLAE b?sar@)fther

cross-reactivity for nonoclonal antibodies directed
aratgmdysipecaeqoaﬂm patt@rmsmirog@ss gtachvitndifies tathe gxteat necessary

TrBerishaf feo st o r 00 Easty FHghetaeutc

aﬁﬁl@%ﬁorﬁ@aﬁbsy 'ahb(bcﬁd%lr p&iB forl IBrger sét apanodie) overlap is preferred.
therapeutic application. The phrase "non-aoverl appi ng

pat t Aptiodies Ny seregeeh\avtd vaiielyicl aei§olsat t he

lnﬂﬁppéﬁé%%bgﬁlégl l)%?é’lﬁl%gty% %rrﬁﬁ ogfre]’a 'tBOdjé{ i chrlecelétlwty with

antt a targe tIS

tabgetrtbshy amoérbeﬁ-re@cﬁtvitbmm ispretarget tisBue. PEbS@s® wiﬁlch the
cross-reactivity differ to the extent necessary io

anjieqstyr esing Ring rhaybe édcfrméleéxbgyo@moemﬁ thedissie tagj@%@ntlbody,
b HiobE SR8 A rerfL A7 B BRG] PSRN tiffresence

ofArdurizbaitésodyay/nhetre hrs&mhmimbal Eroveduresyarefknowinhindke art. See,
o Got SANRGE- PEe s Gnd ) ShPrieey M?é@gﬁ 2% B4 50h:302-16.
T
\‘;\L?iﬁh% heﬁfdf&'itFoYl dHthE pPé’ééﬁt‘i‘rﬁ\%‘?{gl éﬁﬁ)ﬁ%l o b etiGse Fnothg

ant1 body species be 1dentifie
trégtresa @f | MGG $ecréfings tuamars. tB@a@Beutbe@jecam Hiapdhoblest is the

o el swalhasts SYRH" Lt Fadytentatls 17 boltt 58SiatibRal and
n&héés‘?éthﬁfﬁl %bh@bl%%ﬁémrﬁér c?ﬁ?\ttlfé‘s?iﬁ\é‘ahﬂ s*e'@ﬁbté'htCGSWieed hCG
g., Sanchez- E. Leon- A ea,

maasurremnm&sdxavs(b@emmemsefw@r &m@agnosn@rofglﬂesmé:mors staging

By ERRRR  pR 7O NG i Srekingy L1 BRkn L Bifin. some
nc&ﬁtﬂ@;ﬂiﬁbﬂ’ésﬂdtgﬁ’fmbhw priogiut8 &iIC G etiicalyt @b reanhbesd §

it is understandabl e that both gestati onal and

grmﬁ@é@@tat fasrs@me opersdMalted S. wanstkBr ¢ja $3D eHym@n chorionic
oSBT SAEE Bt on B N2 B BroMeCed i Bt ©
Endocrinal. Metab 56:1068-1070, (1983)). See, e.g., U.S. Patent No. 6,448,022,
which is incorporated by reference herein.

Therefore, according to one embodiment of the invention, the use of an
anti-hCG antibody to target the active agent to a hCG-secreting tumor
suppresses the growth of the hCG-secreting tumor. Thus, in certain
embodiments, the chemical entity of the invention is a targeting moiety attached
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the tunors, and for nonitoring the effects of therapy.

I n addi ti on, sone 25 nontrophobl astic tunors nay
w@e@diea1hCG ectopically. hCG may act as a greeu/iA2003/001061

factor for sone tunors (Melnmed S. and Braunstein GD

Hurran chorionic _gonadotropin stinulates proliferation
togfn Rptive agent 3nehiscamarietyraor antiggn antibadyd8p@ntidtCG antibody or

o 58 cERPAST iR PASBEM st o gl T

tangeterigymoBily T8) qorefevalsly, apolypaptide linked® mmm@eae ’hzghe to form
he i nventl on, the use of an anti-hCG antibody to

afUSIRPIRE  act i ve agent to a hCG secreting tunor
SUPPAS$28sd bBSvd rlﬁ‘é‘chrgfanEQ %fﬁ%é @fg{?%ﬁirﬂgnttémﬁé mvenrtlon the

Thus, in certain enbodi nments, em cal
acthve agarérns divectiyscenjugatgdtto oe ta:rgemyg atdietyh é’dteiﬂam@ly,

R T AL v G B o
isa¥ekedelioer th% édt%%e‘?ﬁ?@fﬂe%éﬁce?'c@ﬂ’é n?hé@%bfécﬁ% l%ent may

to cancer-cel surface receptors he tar ‘et |
ingvideta, finss blr@m paetb@ywh@hpa lapkeemmtmad:tu vmllthael ste@ond dinding
r.ot el

o4 858 ok S ) $5550 21 B4R s

thenseedhtiBindihg partet. Thess @H\tbdd%nghfseé?r@dés%ﬂﬁé& WFT%% Hetail in
the tar %etl ng noiety. Alternatively, according t

Segimidl belayodi ment of the invention, a two- or

3 ) SR BR8P bR T g ane
theretivd agents maly da jotHattogatienen anhiceder TR, QvHe@e the targeting
interact with a second binding io partner, and t

m@t@é}fd&:@p%meptlsien@ﬁ 3Gliye wgenbhmeaarkseioingg ml&ey tkm gHino or
cérrqg%}*f@ﬁlmt&qhé ?%@@ﬂn? kr)&géaﬂe pq«’hten[ etfﬁgqﬁ&etysgmaty glso be

are SCr

joineld, toleer iotern@hregidn ekihel ao&wblamp rcafcdoat/erééh,atthé aetive agent
etjng noieties of this invention and, the active
ma&g@%ﬂ O iR OrBLR RENe; Ha@ﬁvng;m@ty, Fhipng as the
at‘(ﬁ?{rﬁer{t%ésq{cﬂ%ﬂe@%re WiRh 'Tﬁé er‘e)épé L}‘t%%%f'tﬂs mdlBEles.
active agent nmay be | 0i ne B Fher “Fhe am no-or
car Bwxtargetimg moietf aridetheazogeda iaggntlagdd attachee by any of a

nhdch BRefRue i f}g%ﬁﬁg Skl indes o oy Beiastve
gf@ﬁ”é comByake) Jeﬂhéle&réc‘ll F&?ﬂr@lml{é?(( bh&dh gf) th&ear Petmg

rgeting noi ety, as attac ment “'does no
mmett)er H@IW@VW tWheﬂedoo’tbé.lp@targemgam@tmandsthefadtlm agent are

es, 20 The t t i, ng_noi.et nd the actiyve
pdlTReEeSs tsB 08 Bes BT Pk TS bén il bS5 A6, clifneric
myRkclikagursitdle ldhasefuaiorskiotdini n the art. Typically,
the active agent is conjugated, either directly or

t hrip@gie embpaiceant edeegstingtrooishe(e.gr gEGIR 19G Ab) is
chemically conjugated to the active agent or chemical entity (e.g., a drug, urease
or liposome). Means of chemically conjugating molecules are well known to
those of skKill.

The procedure for attaching an agent to an antibody or other polypeptide
targeting molecule will vary according to the chemical structure of the agent.
Polypeptides typically contain a variety of functional groups; e.g., carboxylic acid

(COOH) or free amine (--NH2) groups, which are available for reaction with a
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noi ety. However, where both the targeting noiety and

the active agent are polypeptides, it may be
wee@heodnl e t o reconbi nantly express the chi nePCT/CA%003/001061

nol ecul e as a single-chain fusion protein. In one

nmbodi t, th [ i .

suifaﬁalé’ Giraniooal oipLec] o€k BaoEHE gt s geie Bt hereto,

c - entj . : :

e v ER Helaf st mBichl /o cEIE apBht il e ERivatized to
c-:*x|dglc€"s{é(;\dgrh tbacH Q@@iﬁon?l r;ehbﬂi\}e fu&@’;i%’mma groopzdline depvatization may
_ ing an agent to an ant h '
InvobIeR ARSI GaOt A MU O Kb PEIREIES SRS SoRaM b al
availddi SrePRict gﬁﬁgﬁgﬁeom ahypRBdrgRpIIL YPi cal Iy

ain a vari func groups; e.d.,
caAbtiker't agaised HeteioH)s amdieade dnatrie used kpiDin e tasgeting

whi ch i : -
MNP 600 Beb DB R TIIST 6 toPalF L ENIAG g pignt ponds to
bo?{]@:égtagdbt%@trﬁﬁéty an8 %6 He A&V ageritheibgelinkegs ars @yl known

ernatively, the targeting noiety and/or

o thatsievaf skijintthengyt @ ieudeabul ace et lineligsbine sEAIGhY PRPRANChed-

addi t j onal ti f ' ' .
e S B SRy Sl BB 8 erlB Jrers, Winero te
4 X . :
PRI AT Sheatien ety Pospepcsa aLiter ey

be'jbinekldo'the gonsioantemnioacies thioxgh &eir §id?r%{PﬁP§ (@edhrougha
.to.joln the t ' [ ' , .
TSP R o, SO e s e iers

will B8 j6iABaeb g alphiacdarbandntino Bhd cacbixye gegerst of tBaiteratingl
| inkers are well known to those of skill in the art
amind &cids. ude, but are not limted to, straight or

br ang. ] i ; .

" BE o e 9 AP I remane et on
paltﬁﬁhlilﬂ?rya , &he aaotbhev gragereaative et an antoedy, ypepbe desd to

A . .
SN CENCC N NERTER D ST A (I
. ¢ Li : . ;

el SimehbEs {ePodti Aty o 40 4RI ciokDage of e suoar
maéibey af akiee grcbproteinianibady withrpesiodate togpaerste frae aldehyde

oSt IRediegAReRran B Tie Sniel o s TeRcigA M tree
anﬁ’iﬁbt%rg‘é)oﬁéziﬁ@ upPHY aAnRfehelo BineUPeRRMt theretti ($eel.S. Pat.

anti y, may be used to formthe desired
No.r870856).uBsocadures &rnrganevation oifees sulffiyaiyl FRURBEN

i nvolve chem cal. treat : ' '
PQlyReptide, §H_a|ﬁ ag@g&@galgs(ﬂ?e *‘h?géﬁﬁﬂéﬁ"%ﬁ%ré@s%?ﬁ@%( fsee U.S.
P&l KeoRr gbgignognt i body with periodate to generate free

al dehyde groups. The free al dehyde gr ouRs Pn t he

antMaoy progegduse anddivkedmaiaayies 08 aftachmeht of various compounds
including radionuclide metal chelates, toxins and drugs to proteins, such as
antibodies, are known (see, e.g., European Patent Application No. 188, 256; U.S,
Pat. Nos. 4,671,958, 4,659,839, 4,414,148, 4,699,784; 4,680,338; 4,569,789; and
4,589,071; and Borlinghaus et al. (1987) Cancer Res. 47: 4071-4075). In
particular, production of various immunotoxins is well-known within the art and
can be found, for example, in "Monoclonal Antibody-Toxin Conjugates: Aiming

the Magic Bullet," Thorpe et al., Monoclonal Antibodies in Clinical Medicine,
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am ne or hydrazine groups on an agent to bind the

agent thereto. (see U S. Pat. No. 4,671, 958).
woe@emabires for generation of free sul fhydryl BECDUAS006/M001061

pol ypepti de, such as anti bodies or antibody fragnents,

are al so known ‘é&ge U S 25 Pat. No. 4, 659, 839).
Asadgmisriresaupe Hoft 199 (k32)nbYaldmass (1891 )a$€’§6%e$ﬁ23 o657,

. Qu 0 | deg radi onucl i de net al
U'\ﬁleﬁb%t 'Ss?g ?%%ﬁ%aﬁﬂﬁgﬁ%ﬂ?% proteins, such as
ant inlzohe sircamstdnaegnit (5@&|rahl@to frési thog aativePad@mttmolecule

fréf?@%'g?@@@% '\rgq@%ﬁ@beg Sﬁ% gbmmﬁ m@ %‘@geo Rag re%%égtwg@et site.
Tlggr%fc?rg éhlgr%;ncogog;%@gf grlr%ﬁbg‘lﬁfkggesﬁhd dﬁ é?&cél)ea e8h the

vigigity @iuthe taﬁgebsltmnas biesuses] Whén tive effector is tonee seleasad at the
in "Monocl on
(e e RANg vt TRt to iers e aas g ihg, tigeting moiety
|
g e o pted oy S BB S oR YA BLR0RUESS o AhIchfe! conjugate is
suljecteieither mside the talgs-cedmr(in te2yicinityl of ee targedsite, It should
Sci ence 1657 U.S.., Pat.. s. 4,545 985. and
o&; SpEHFCTIed et e the Prdharis e pRRCHRIRS qlgavable
uhdéeonbifiorst presemtaftthe ABE kﬂ@(e §r afehR&pbsed e it0or-
noi ety when the chineric nol ecul e has reached its
agsqcipied snzgmesrasidiepbl) axhe weefc conj ugat es

co ' s i - I

o oRRLT o EAPEE MR e el 2GR (g6 R skil inthe art
(sebfle St Patidos. o4, 6¢84eLea TP 205, tainel 4,626 @44, )sTThe mechanisms for

Cl eavi ng of t he Ilnka e to rel ease the agent fromthe

reﬂ%ﬁS@e@flargaﬁwee@gentrfam Beess iker §A0uRs @ﬁwﬁafqrcexample
RS PEGRMIEIRNT S MBLSIADSEAPIIAE (S, Pat No
sSubj ecte er InSI ar ge

4,6Vd|95i8l; fortéxamma celesHA descripttloah:tﬁluhmurmcbajugates comprising
en the ta sitejis atu

iR B P o BEPaPte idar VEerH e Igsseievares o
theg%tkﬂffy CoRiphEbAt S5/ 8o XRPSEthe Rrdd FpoRBFRRIAS Atnat

nes or may be us
halief bmmr&part@l‘mhkteclhmgleevaneiy of kadhodiagnostimsampbdunds,

regoiorapBitic SR npUESR. GHES) (oM. FEBIIP RGeS {0 frgeting

mb%ti%QSSné’fskméd%EHé’Srt@\Hﬂ?ﬁb 01O §ERFRirld é“é@ﬁalﬁié%@tﬁod for
I nclude, for exanple, irradiation of a photolabil

,atmhmgaa@naan age,ratttaley&aiectleyldargajnggsmonens Pat-. - No.-

 eolihst e e BB Ry aniier Fe pel é’%aﬁf@ﬁtrs%@vguyesm they
ma? belgyntitegLdd sihg Stéhd/ama:rfémbénqoe@ﬁ@be@hme@s RICAVIRRS.

the patient's conplenent system In view of the

Wherebotiutistacuigs agsat n@dﬁiyedmamort the [Fhireete Bele@iR Mayde
syrthedtd R0 InGie WntiGhSud bolypabgs 2aN8H i%e P L Sting

moiety and the active agent may be synthesized separately and then fused by
condensation of the amino terminus of one molecule with the carboxy! terminus
of the other molecule, thereby forming a peptide bond. Alternatively, the
targeting moiety and active agent molecules may each be condensed with one
end of a peptide spacer molecule, thereby forming a contiguous fusion protein.

Solid phase synthesis in which the C-terminal amino acid of the sequence is
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radi ot herapeuti ¢ conpounds, drugs, toxins, and other
agents to targeting noieties, one skilled in the art

wowdod/oba1abl e to determ ne a suitable nmethod fRPET/CA2003/001061
attachi ng a given agent to a selected targeting

i fost ETsRt e PRAGIRID %et%@e\cﬂ@? it das yemaining
6‘901 E?ﬁ‘ﬂ‘?ég IGiglcoR ;bl‘éfeos?ﬂi‘ %%nsfbécﬁ it @8t8Be method

ere oth ul'es arer ative short
fortiherehemica| mlheslmf/tltmpolygepﬁm qfetblsaevmteom gTechniques for

S e S AL A A5 P
Paphaé %l‘ﬂés?sn%pt Rerp4 h‘ﬁ?ﬁ’e P)é{;f/@é’é“d@fh?%/& OSyrﬁf:e§/BeBlo/ogy Vol.

am no rm nus of one nolecule wth he car oxy
21 SpmlaUMeﬂlIDdﬁ intfraptisken8ynthesiachad A. t Merrdig)d.fejrati igha. Chem.

SBE? Eece a8 ornofal BdSphert e, URTURR TR Sillhess

288 @0 Pictce THdrE €C 6 D ReRkfdrE! mc 9%4)t hereby forming a
conti guous fusion proteln hase synthesis in

whi bha prefecedambedimenti the cﬁu-marle USJ%D&@Q'G@@%W gresent

BRSO R A APPSRl g i

irvBfydsedraiimd e DIRAIseguantsl that erichdes sikisish ptein, placing the
cont enpl ated for one enbodi ment for the method for

DiNfeincaie gpegssiyganssite widef e pomtyploh e RRE§CWEr prprgoter,

S8 GeeSTERIT LU PR o 1 SRS i oauies,
réPeplifintptr@y ptoteisi s; pp. 3-284 in The Peptides:
Anal ysi s, SntheS|s Bi o

b Pheodpaiv bision PEREIAOr ey st maybePrengred by any
I
s&inaenceSoor, difemt khemikal Isyhthe(s[w 8¢)methnda spcleerthe gphosphotriester

MR AL NBEETh BEAL L &l Beld et el a8 edomahariester

n%%? BRSIOh @9¥I. Gorre) f}\hétbf Ehfyrﬁo/ savmgﬁwweatl ng a

DNA" sequence t hat encodes the fusi on protein, 8
dtaﬂeylpmhmamlameam ohBeascage e ajn&%ﬂ H’etr@oheftoﬁ 1859-

oAl AR oEU TR s T @

r eqghefflcal dypRddis praiudae asinglel S’ﬂrantl@dfd\\lﬁoﬁ(]@l@dtnﬂ@ ﬂ'h% may
fusion proteins of this invention may be prepared b

barppnveded dnpelavbiasidanded PN By hybddizatiempite a @cpraﬁiaﬁ@;entary :

SRR 5Pl P O 550 BR8P hd S srre

aBRoEpiNAtd. e0helof skiitwindd eécddmizanthativhile. ch@&ﬁ&ﬁ)syﬂdﬂtdﬁs of DNA
Enzynol . 68: 90-99; the %hosphodl ester nethod

lqura\t\gppl ta sgquer(cp@ﬂj)a Ogefeﬁnlpng@rgseq@qcegpaq bg.Obtained by
the ligation of shorter sequences.

Alternatively, subsequences can be cloned and the appropriate
subsequences cleaved using appropriate restriction enzymes. The fragments
can then be ligated to produce the desired DNA sequence.

While the two molecules are preferably essentially directly joined together,
one of skill will appreciate that the molecules may be separated by a peptide

spacer consisting of one or more amino acids. Generally the spacer will have no
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20 di et hyl phosphoram dite nmet hod of Beaucage et al.
(1981) Tetra. Lett., 22: 1859- 1862; and the solid
waappoediinet hod of U S, Pat. No. 4,458,066. Cheei/cak003/001061
synt hesi s produces a single stranded ol igonucl eoti de.
be converted into double stranded DNA by

Thi
Slfwﬁﬁff g@z’%@% RGHVitY Ow%éfm et feyprotaigsien tcepraser\t@some

T CIA Her e RO H R Ry S3h Hkrhy bl Cine

cd;ﬁsiltueﬂtldrmnolwni&af they:mdmes maydde ¥écteldstolinfladre@ $ome

uences of about 100 bases, .| onger sequences can be
Pig rﬁﬁhwoleﬂ@eaf« % euioldiRg et chags, i dwatrophobicity.

A t?ﬁé‘ﬁhbl\éﬁi dcnd%‘é%%@ﬁ&’é‘é“é %c?déﬁ@ rgéefdéid?ﬁﬁr% t&hd rﬁél??e expressed

appropriate subsequences usi ng appropri
Inraasametytqf dj\ltvsenelga‘rmlud‘ he &. mgmhesbaaerlebmbstb,qreém and

RS e oA PO SRS el L5 e ane

m%/@!oﬂ%jcé PAsEdeThe r@é&n@ﬁxaﬁk?ﬁdtei‘gﬁ >géne&\/gllﬂ rb%cbﬁér%by\ﬁ‘fked to

he nol ecul es nmay be separate ptide
aRyABIistE expressioncostrohssquencea doragaahshoste rar 4. Icyollttthle includes

= BRHiEtRs S5 GO AR 5o BT FATOGR BIS0EH ER 2HbRSATeS bisdieg sie and

prefgrablyca tr@h@crﬁﬁtbrﬂt@ﬂ’hﬁidﬁén@ gfrﬁéP POPEEKAGORE RIS, @'cEHthl
di stance or other spati al ationshi p between 't

saqyipeces Wil H@lucéﬁaaar@mgtaﬁamrﬁfﬁrabiyw ernharmrgeawed from

inmi‘t%fnﬁ?ﬁﬁ%r?gerﬁ o t J}]@fdfygcﬁﬂﬁgﬁﬂa\?iﬂ%t e@rogﬁétay 88 lyatlRylation
sen@dhep hatidl méwlncﬁid“éf@hﬂé@oﬁbﬁ afg izdcesier eagasnadycodi ng
the_fusjon proteins may be expressed in a variety of

hosth&Blasgnids ﬁf:thﬁjlﬂﬁgn@n e® be tignstarrashiote teashassstfagst cell by
SRl P A R PR Ao HE 4 o
cdlu:mmsphmaedmabneraﬂﬁr ejeol’r@pma@@m&)r\Téﬂnln@iaﬂthéllébbells
ntrol sequences
wansfogiach B 38 PlapBiioR EnBe sianed MugPRBICRdoR EPREser
conféiedd tdé%eyooniélﬁed ?h th%’ﬁ&‘?‘meé °§U3heé§theaaﬁ1bb859 "Bo and

blndlng site and preferably a transcription
hy@egﬁmeatl on signal. For eukaryotic cells, the control

T A PR R —

to%Yér@d&Q@ir@&’édd%és oftife art%ﬂ@l@n@é%ﬁ%ﬂh di%'ﬂe precnpltatlon
sequence, and may include splice donor and acceptor

afirityueslvenss, coluechioasatogmpby, gHeelectrmhoresnsmni e like (see,

R SR8 L PRl BT SPMakef Vatiad ova PeR{SEBR os0)
Meé®lodsam&nzymdtognvehasphaipid lfoe)‘aﬁdf@ﬁtPLﬁfﬁcatlon Academic Press,

el ectroporation for nanmali an cel |l s.
Ing.rMYs} opHstapiialhheuis carmperitiemobat Ieea;tahow ¥y to 95%

hdnfsdeHelt) e [ Refiid LRl gto 99% or more homogeneity are most
preferred for pharmaceutical uses. Once purified, partially or to homogeneity as
desired, the polypeptides may then be used therapeutically.

One of skill in the art would recognize that after chemical synthesis,
biological expression, or purification, the targeted fusion protein may possess a
conformation substantially different than the native conformations of the

constituent polypeptides. In this case, it may be necessary to denature and
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conferred by genes contained on the plasmds, such as
the anp, gpt, neo and 20 hyg genes. Once expressed,

W@ b@4eaarbi nant fusion proteins can be purifiRBdI/CA2003/001061
according to st andard procedures of the art,

b5 5 B R S 8 B8 Bl e, g R o e
r@f&réd‘éoﬁfbhﬂaﬁéﬁeMet%dsséﬂ@e@%c Qﬁiﬁ d&haugh protelns and
Pur| fication, Spri Ir;rger Ver | ag Deut sc 1990)

mdacwgtreddkilmg]amwwg hown Wcﬂnosem‘zskllml the arb(aaeo binski et al.

CRHBL 0 B S SRS TP, e o e {5y povonie

ChemdHos3108Bgened Biclaiar, Bt &ff 199 ArﬁiﬁdB&ﬁzﬁe@n 9905:0263-270).
mor e hormgenelty are nost preferred fo

p har @aedlskilavouldgscognize thal rm@cﬂlé%aﬂqs&rqanam {nagle toghe

R TP pufRins RS Sy g i Boloitar vk Bofife
mbeFieaibas nid}abe afdder todheifiiatathesylonimgs espressionl, ogiinadrporation
expr essi on, purification, the t Cgﬁtedfu

ofhbrterastingyplesHedBlons T BIBIaR G LBSCHIRRaNF gre well known
todt'ht)gg of@kllltlﬁﬂﬂ? Ehear{d"’\hbl\’.l@ecfb'?f dMRbIeCE&hidriee added at the

cons uent s case, It may
angc_r&ccem/ Oagtﬁr)udl © ;ﬁtenmgremtraﬂlo%sm cﬂ@iddﬂttmm amino aCldS placed on
003/ 001061 reduce,t t.i de nd t.he
ol daRUS gy paBGaet i caker 1o e B Pgtgfon
c&@d}{s‘?_r”at' on. Methods of reducing and denaturing
proteins and inducing re-folding are well known to
those of skill in the art (see, Debinski et al.

(199% j Bi ol d %em Ao 2 8: 14065-14070; Kreitman and
Past Chem, 4: 581-585; and
BUCthéertﬁf‘n eﬁ‘ﬁbodlﬁr%ﬂ?d tﬁ@ﬂivenﬁbﬁ@hﬁt@mpla% thafise2atQ)esicles

ski recogni ze that nodifications can be
suchiles liposorees tamdgmr@mocapsdas psahermicalvgntiieafor the delivery of

apr&rgﬂlg(:e %g'{eﬁgﬂrt Ié‘ﬁtb\{g %c'%eoqg%egt, (5‘ §é \6' %é’r}ce?‘%ggs Cﬁuc:h f%rmulatlons
Y BEprefOfted 96r thBARIFEQiQIONT mfarmbeemt&mlgtadmgpmﬂl@(nrhfulatlons
INto a fusion protein. Such nodifications are

okihewrlypeptides; Rbgenageuicals, ang/or retinpdieg tisg! v&a%rem The

r [ r

ferBla P AT S B RIsDY, R e R HodEe, riSLt Skt ihfetart
(S6e, @gmmt | dr, Icm V. eetgdﬂemaoer) Eiouesjogp Cheeat &3):462-7). Ina

conveni en ocated restriction sites or term natlon
pesfasad emep@mentnihepisel@sad COMPORLoRBaY heceéﬁam‘?d In
“5 rrents, the invention contenplates the use of

esi cl'es such as |iposones and/ or nanocapsul es as
chenmNemlocepsiles esnfganerdlly etetdap/eompotindsin astable andent

rq%;paﬁpl qu\g%g?\%helar%e .Jg QO(W y ru?; [5/%08\9 %%y %?éé)s’r 18%1@?). To
avoid side effects due to intracellular polymeric overloading, such ultrafine
particles (sized around 0.1 um) may be designed using polymers able to be
degraded in vivo. Biodegradable polyisobutylcyanoacrylate nanoparticles that
meet these requirements are contemplated for use in the present invention, and
such particles may be easily made, as described in, e.g., Lambert, G., et al.
(2001) Int J Pharm 214(1-2):13-6. Methods of preparing polyalkyl-cyano-acrylate
nanoparticles containing biologically active substances and their use are
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may be preferred for the introduction of

pharmaceutical | y-acceptabl e fornul ati ons 20 of the
weologpent2 des, pharmaceuticals, and/or anti bodPEECA2003/001061

di scl osed herein. The formation and use of |iposones

I S general known to those of skill in the art.

desciibed ig U. gg&@ké\los ¥, 329,382, 4H89,0860)d ﬁigdﬁgﬁqajgN&mapsules
38185 TPy AORL S5 25, BURLLTERI i, Mfosore.

(dvWaapsalptiochesn)an generally entrap conpounds in a
st abl ¢ and reprodum bl.e way (Welan, J. (2001) Drug
D scdiharmReP iicakompesiiens containing brtoeansslast fosdhe delivery of

éHt'i‘%et s é?&@eéd‘lb@d iRQY ¥ITRLY N&V?%@qggggﬁggb‘j@S and

ultra |ne articles (si'zed droun
@es4 gtéd Ub§i Rat. FNd) yIe08,224| dederibbe a slegrmadedticsl domibsition in

(B0 B el SRl st i e anassneLieemrantiang 80 Gyrase
dé)ﬁ@lsltlﬂgtéé%eﬁfélﬁﬁé‘ftar‘l 8l EBHﬂgﬂﬂng Glegolv%ldctﬂﬁ% i {Jr?aétém and

be easrly descr anber
sgqspen@@@ﬁlerelma pﬂJrE’htarahnaﬂm(:apél)ledBaﬁing etibattendf less than 500

BRI B8 oo PP s Elngechibits lns anmetnods for

e e 8 e

aﬂaafzttyepﬁgﬂrwarrmreoaav@lelaaﬂabbed toradindiag Inpoietyowhsbibinds

SR eaRe 7R 1tot] biiesel O Prane AR G RiHgSh ol et alier

e oG O AL Ao e g irdh affiity

opjawiditpAuffigignt tg imiateoondanytesis beshagcpmmma@éme paﬂtlculate active
ﬁgﬁpeér‘rk? %B thSt th{er}:%rﬂé)rr Wil ?ﬁ o%’ éﬁ‘g %% ie?rgpytreg MY active

anocapsul es conpri sing

agesewtlll taehybeofel@asenl fromane aaridrdo dhe ﬁ@lst@g){étéﬁf i€ERcdation. In
surfactant, and suspended therein a plura

s NYagearadationaf tpasadationesensityre dregs, smhasoolwp@ptldes in the
ift@SHER &P be YvBide éj a\kwg%gbeérpﬁgrq HF Brgoé%f] 4 '(f %@y%eptaes from the

conmpositions an t

lmestgzal fnadt stinereasetli Adtengativiedy, thd veptipe Sohtemslates release of
ctive agent carrier particle attached to

ggi"iﬁs?e%efﬂd? & SHrIMeNtRIgroueing thectargst qell. £araxgewle, in
oﬁ@'éh%ﬂd?m@h?%?r@hsé’?b oSty ff‘&ﬁ%%gﬂo?@ﬁ%[ﬂe lf@rbwmg target

enterocyte. The bi nding noi et arge
merdty in@ingito htha tasgeticell sath rthmttweéée (yreaeaﬁdtmto the

S Pbet ol A RS 50 5,1 BORBCEH LS % o
63N 683 aitl bl 302150 sRESRSE Methdss rﬁ r om@ﬂﬁ%kﬁ§%e@roc§?§ul@%tén\ﬁethe use

aent wi |l then be rel eased rrier
th%@@f andyase éngarpeiated hatdio by reference.

Thus, in one embodiment of the invention, the contacting includes adding
to the cells a conjugate comprising a targeting moiety and a first coil-forming
peptide characterized by a selected charge and an ability to interact with a
second, oppositely charged coil-forming peptide to form a stable o-helical coiled-
coil heterodimer. Subsequently, a liposome is added to the cells. The liposome
comprises an exterior surface and an internal compartment; an active agent, e.g.,

urease, located within the internal compartment of the liposome: and a plurality of
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this way, degradation of degradation-sensitive drugs,

such as polypeptides, in the intestines can be
wa@ided1nhi | e absorption of proteins and pol ypepCigi®s/001061

fromthe 20 intestinal tract is increased.

Alternatively, the invention contenpl ates rel ease of
sectmdapeptmbSag\é\ﬂemreachese@md pephgais connesiad o the ederior

e Faor exanple, in one enbodi ment, urease
snruga&?ee @‘&élﬂ’qﬁf’mﬁ the nanocapsul e fol | owi ng t ar get

Moi efry aRbthel BenboRiirhbst, Hesaiedipl detail BBV, tthelcortaetiag includes
is released into the-- - - m croenvironment

addingdiprgpmgsithdhe é}ﬁ@%th@fPIn the ligosomes iaye thelactiveiagent, e.g.,

g 08, 0 0 S T B e o

targémd@moaéts)céﬁwlee fo bindrspleeificatie to dtarget surface and a hydrophilic
ment of the invention, the cont act

palyaiaigoating Ehfech e F%S@e@dﬁﬁdafae@nedﬂ?}fﬂ "Wg' 'aperacﬂon with the
tatrﬁétgﬁlirf ke 7B d@bid ‘ﬂlh@ éfdi)y ﬁ(gértgngf fa Hégm BSE’Id @“epolymer

ar ac an abl [Tt
chanhe madth ard bowaléﬁtlyslad@wtp sypfzceiliped gompangets in the Ilposomes
| e a-helical

il -f ept i d f ta
trﬁgbg@a&%@] eliERenss: s Sb3uRa: fy8biic Blems pdded to
r&Ishe ?leérhéu Téf?ecltd/@‘t’éegﬁse Fé?é@éé o4 s@Bstanhal portion of

ex eri or sur ace an an intern ar ment
theclinkagesde the addgd leommaséhete.’uya&msmg 'Hnertafg&ilng moiety to the

Pl R SO Bl 0SS A BB
aQ%ﬁ’édlﬁH@ estdies i/l Pesiiliriegesd H@@ﬁiréﬂ? ire SFAAMEaiotsty i effective

the exterior surface of the |iposonme. |n another
teebinddipesifically és erdapedr-specite amngml ow, the contacting

1o B5BuifS i b shBRRRTER 4130 Tietioh? a tAEE & ibPgome-
bas&d ey FO maAnthafah eubjebt kawptemplatde ﬂ'h@@ﬁ@tﬁiﬁd includes
includes a cell targeting noiety effective to bind

systenti¢allyadminigiedng ﬁ@tsmma@@ infaveneHsly sgministering,

VRSHTE ORI SuPREEBRING e el D! 8B pomer
chati@pThe ihydrsphiliepolgmat bogtlmm)cdmmrlwdieohrplea‘sabm 3ttemhed
chai ns which are covalently |ink e? to surface

PelymRSIRIRS, i efffetive @ﬁﬁﬂg§h¢ &roR %@&P'?Bfl &.{@é@ﬁgac%on with its
térgg ﬁfesferréﬁ %@ﬁ%@?\y%% arédisel $a% é’%@ ePhe 'a%mmlstered

S 1 n an anount ective
lipostres are aﬂcm/veﬂ ta crallateasitsterhicatly uintiha aesiredh blodlstrlbutlon of

R Rt T R TGRS ™
aﬁﬁhﬁ‘ @fbﬁ‘@b 0 'tHeF %é‘lgéét i BRolKCLFSAIVE t6 *b‘éf!ké %‘Iedvlr’f@(éﬂés

such |su ester and peptide |inkages.
s@bstbanabmmonhe gafgreaiewnamabm\yt SQ,%,elbrfeé@rtaiolbegraaéerttban about

TR R B S ER <SR Shi AR bR tnkages i
tebaRthisleréd RBSSMes. The targeting moiety is exposed upon release of the
hydrophilic polymer chain for interaction with its target.

In a preferred embodiment, the liposomes are used for treatment of a solid
tumor. The liposomes include urease, and optionally, an additional active agent,
e.g., an anti-tumor drug, in entrapped form and are targeted to the tumor region

by a targeting moiety effective to bind specifically to a tumor-specific antigen. In
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based therapy for a manmal i an subject is contenpl ated.

The nmethod includes systemically adm nistering to the
waaeet1l2 e. g., intravenously adm nistering, PCPO3ITRS01061

having a surface-bound targeting noiety and a

hydroph| lic polynmer 20 coating. The hydrophil

qmmp lappAratied, [porpies &fe dargetaciesthi) \gasgvkeéméathehal cells of

tBr%oY{Ey ]gr?cfhﬁ‘c'jlﬂﬁ a VEG‘Ff Ocﬁa?]td uﬁ%héﬁgé&%rﬁh&' be%Efe@ I%E{tg&ment to

rominfteracti

Fh%erJ r:dvéptc@rgrmdpy@weﬁ c31] m@bmlt?atwgdabmeendmaehal cells
adm ni stere osones _are a owe to
jadesrmppani V. it | (CQ0aRaciabrAGaA e PBI1G T2y e

i po\jﬂ@?e? 9@/ ﬂ%‘h;ﬁ?@?ﬁa r e Fhad S%ﬁée‘lget%%ﬂtabo%ﬁ 3@ rined

bel o to the subject 1n an anount
Lepdsommes/in this sizeasengs have bgenfshawnsolst ablieitalenperrttimons through

Gt po85, Pithe ShaPeURbelr ing ofEateydsHisiCia ot K et
é?fgbb;g%ré\%%%g%@m) RBF80es2):89-10p§ adm ni stered

0S0 targeting noiety 15 exposed upon S
r el edsdlowfing Adminigidatigrned the lp@lsgms.s elni intrgenous administration,

ac thlts ar Oln referred
A S et e S At Albul feRigisBri ftstigyte frrough
tRe |s'u€hec€ éﬁa Ibind ftethlel tORDP r@?elb@ﬁhg Ryt %aéﬁmrﬁ’étéred to the subject
optional [y, an additional active agent, e.
taneliease e hidiaphilicrsusiace Qogng @nmgrm]bpwemr B@te@@etqﬁ the

st LoBinb Ak fiPg o B pRghe Rt B Ty B libl pihdpo of the

I\b@sé@l@éﬂ@@ﬁé@g@@él@aﬂwé@ﬁﬁﬁdlme&ﬂ eengiraplyilicetifiack coating
osones are targeted to the vascul ar endot heli al

ig é‘ﬁﬁ§h@¥ to theninasoRies hicpld siengitiye\inkpges.g dhe linkagerare released
Arfgggﬁ%)nggsorﬁgg b l‘é%lﬁ‘ﬁ?m@?t achment to Flk-1,2

Or S expressed o he proliferating tunor
endotm Iup?dsdméé ) ar(y\lnfetderemumdlﬁhe?vrts des$crided étﬁﬂ@&)way,

Proc Natl Acad Sci 10 7009 14L 5 Preferably

qrtiepabrdaciHde ong osn%r A iumer J6ORA EGINg Sgents or
t

RO TPETpcknefaf %%d%@%ﬁ$@v&v@f@9'§§@#sb ficfipion

reledsingedgent el be ladnmlmgecéd twrral:easeai$1eLHyaira)pml|c surface coating to

99
SXpEE %3¢ ached teraiing (ol 2 Hitais Brdsie oTighéne entrapped
dritiPRPRIFRFUg Dr $ma in@tég'@fﬁ%ﬁ?%tfﬁgﬁé ébé&ﬁc%‘lly%d Iobéllyaé‘tﬁmnlstered

after suff|C| ent tlrre has el apsed to all
tbitpesarget Exenipkry iabtitcancar dugs areh:@ssubp@m Sanm)rbllh/él below.

saen MEinaPaatis huoAyar someld SURPABSIBR R fetRrbed i
dactiontinB. | ddhew O Misosonfdsenag bef prebaredaind amisierirédds idescribed
effective to expose the targeting noiety to allow

iniLh8i Rgtestt Now s, 043, Qaéoﬁb@hﬂ@lrtqﬁvépqrategiaher@m by referensige

enbodj t I [ )
att achEitonel v R sy 2 B EMURY vaRglBysuvs) @
deseribedkages. Raent Noeasmd) 114, which is incorporated herein by
reference in its entirety, may be employed in the present invention.

B4. Active Agent Modulators

Active agent modulators are also contemplated as associated chemical

entities by the instant invention. A preferred active agent modulator is a urease
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after the liposones bind to the tunor. The |iposones
in any of the enbodi nents descri bed above nay,

wo@piosooEll y, include one or nore entrapped antPET/AAR003/001061
drugs or inmaging agents or both. The |iposones may be
added and allowed to distribute, after which a 20
mediglakirnA agrease mdubatoddnsialthet enemlbmorr@ﬂ wraase bhan enhancer

QHTEaRd ThE el BRE i e eofeeSioRalng. PRATEACE RSl

&M @!a‘?tf?c?r‘?s | R rdlﬁgz%?)}jbége@ctwgh@m@ﬁg%l pcﬁg&% of urease

are Speci ocal ni stere
pdy@@eot@ms&ﬂ@meanmneasamsemm gmlmwesjeseasdapdlypaptides
Section

;
B PRrisen ot Al Monb it ro Pl By ainnigitors
aﬁ?ﬁégd)rﬂﬁtsl Mol@’dm@%'nﬂwbdlbb})@ﬁ@g@ﬁsﬁawr@%rabﬁﬁg{eeﬂoaﬂ%tor is active

adm ni stered as descri bed U. S. Patent

ip treding umeditiat Ronditiom Swatpe mediated drve on amelioedted dyc arease
elliv agents such as small unilanell ar

é&%ﬁ#é# (grigk g&% aeét&g Ydescribed in U S. Patent No.

6, 18 LiAhibitbi @huﬁe%seﬂ @@m@ﬂéélé adnbl@b@nerbr’cyroup%wcﬂeémes that

inits entiret In the present

inteferes with: 60 ﬂéﬂ exmrcﬁas W{Cmur%ﬁ%@t@m&tlv@%@mt

RIAALP! 535858L0 RT3 BEARF ki o uresso

ipcladiegriad rydrolysis af arda I@aditﬂgatbcmelpﬁo@ucbtrcﬁfﬁéfﬁbarsﬂm\é@ and
2004/ 009112 PCI/ GA200 /001061 modul ator, A"
SryaenE: ﬂln@b'é@rt laeis drpqtliArbiearebINgRdhe ihipitarpinds to

dg@é@é‘Gi%r%eelfroé{éﬁéﬁﬁchgrﬂE:a”?‘ﬁé‘rla%mﬁs | 8 kR ‘?ntgfgr?g@)ﬁ%trngﬁﬁér may

armaceut 1 cal osi t1ons) accor
rtmsb beemednamd by othexmooigcalels. ¢n iphiltiton astsofindireaig ©n urease” when

éggcl g @nggﬁ%cgise ggee; re Se an{t:%gﬂrsqegsremd/:ﬂggﬁ:lrg‘lsuences the
éiBﬁéQs?&Pra%tl%tléH 8@%0%& ?tdf‘(.l'réé(s such as inhibitors,

ant agoni sts (1 ncluding odle% or agoni sts.
Pr ef alr@bkg, |nmh@ommm'@ta)slowsthamrwersmmof ueSet toragmaonium ions.

b N SN TN T N
ackfghyeairé@imiefadit)e ESs pHs BRYi dé@én@atl’ﬂé‘se(@q e\ gbfhieep Of
mol ecules that 10 interferes wt

phwppaatesotioladeid i 2 aareaptosthamohetoon boactacmnamemr compounds

(RGP P b A Bl SRR AR BP e st are

- kﬂbvmrt@ahb%df Bidl! ﬁerHe’@rt Bhe @€ deabrisdd IhaUtBirFBéteNénq 824 783 -
moni a. _An inhibitor "acts directly on urease"

(A% 25 APBPY whidhy isdrcarporaiie@ hgeein by refesenesst at i ¢ or
chenmiyGale AHREAH i ARSe” P §TRGELB S GRS o M¥ecules that

enhances: (1) the expression, modification, regulation or activation of urease; or
(2) one or more of the normal functions of urease. An enhancer "acts directly on
urease" when the enhancer binds to urease via electrostatic or chemical
interactions. Such interactions may or may not be mediated by other molecules.
An enhancer acts "indirectly on urease" when its most immediate effect is on a
molecule other than urease which influences the expression, activation or

functioning of urease.
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15 not be nedi ated by other nol ecules. An inhibitor

acts "indirectly on urease" when its nost inmedi ate
we@bdoeo09113 on a nol ecul e ot her than urease whi P¢IT/CA2003/001061

i nfl uences the expression, activation or functioning

of urease. Urease inhibitors serve to slow the

convet siAuitidnall Aetivé dgamtoni um i ons.  Urease
inhibjtors include but are not limted to hydroxam

m, c
aci d eYIfiQRgRliarbiye @geyts may@lse be dnsfadesk anihe erimrpsition of the
_ . . : ¢ )

APSARE! B LapELY LIV s g, AL G St fan agont
dudivecageist prolfecaiing cishonayibe Utiized in thieummiplesitient prigr, to,
B RERDNYIToof RUSES LR o Fof iRindicPNisciecnin & frst active
' | R [ i
8587 Pl sV bl i ol B8 o,
havehtaeabilitpto mashdate arsepuliadetheatumirextdreabengrayupentf e.g.,

I I t hat (1) the. ressiqn, :
R R RHE s o AGI1AT Aot Skt PULTY B 9005 Lakdaveya basic
drRiroPRfer@ willtieh 19 nidie eiidBrbud. unctions of urease. An
enhancer "acts directly on urease" when the enhancer
bi nddniceri@inageodimerisestbytatas that@re capableanf being

e L WA e

PriefstabBe they adtivelagatas adidsiratsthap stedsamRey akigizeftd §6im
is on a nolecule other than urease which i1 nfluences

3ABNOBKPY ¢3S, &0, HE]-vati on or functioning of urease.

20 0 OO T AT O e At su

asnioterrking(e ellcanposi ILi®NLAR ahdthd ik nramstornting growth
addi tional active agents, e.g., an anti-tunor agent
faglier-RgEmtlyMRBPIXE, dgEioR SECiAsh fackiratiieriereas (8)0; JRYMBe
it zad > i . g

e eray cbbpl SEnRAMITIAAS (Bld BpLesr MBS EAgta o)
vastules peaneability fagtart lectioinflacamptery resp@rsepreasdetsgselectins),

b t t ed he. t Ils, it h t h
S 3% b S PO by Pratlarn SricH ol Ao iR @piedies, such as
CZT% ah@'NFR Rcefodproteih NARIHb RIS GRasIE %’@ti-tﬁﬁ{dr‘éegeﬁ%ei%ﬁrde

., anti-tunor agents that favor a basic
aompaounsisshat inhibit amgingeresio rod dhérefereiiphibit metasiasis. Examples
Qgert in e od'lr%ntst substrates that, 6 are capabl e of Iohat
&g 29ERLS MR PP BING JBELISXYBIPIrSIRIOR. By'dosan polysulphate,
tPantTRARIIethali@omite Agidtatiy SnieerRRdrfalphBl RfctaifdPrdteinase
the active agent is a substrate that urease r&?% .
iniibitpisz glatelet tadter 4raasmatastationthromogospendia. Gtkenfspaesentative

q?rﬁ @?rﬁ-ﬁ@w@%ﬁﬂ]ﬁle's 'B?la%ﬂ\?e %ER@ U8etulAn %083}“0%?](;9 with the

invention include vincristine, vinblastine, vindesine, busulfan, chlorambucil,

spiroplatin, cisplatin, carboplatin, methotrexate, adriamycin, mitomycin,
bleomycin, cytosine arabinoside, arabinosyl adenine, mercaptopurine, mitotane,
procarbazine, dactinomycin (antinomycin D), daunorubicin, doxorubicin
hydrochloride, taxol, plicamycin, aminoglutethimide, estramustine, flutamide,
leuprolide, megestrol acetate, tamoxifen, testolactone, trilostane, amsacrine (m-
AMSA), asparaginase (L-asparaginase), etoposide, blood products such as
hematoporphyrins or derivatives of the foregoing. Other examples of active
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is as interleukins (e.g., IL-2, IL-4, IL-6, IL-12 and
the like), transform ng growh factor-beta,
wo geephatioxi n, tunor necrosis factor, interferoPGI/Ca203/001061
gamma- interferon), colony stimulating factors (e.g.,
GW CSF, M CSF and the like), vascular perneability

darit® Includeecyemeticvnbisrarsacly ak errRIS acis! ORN!AB iadid DNA of natural .
(selectins), such as L-selectin, E-sele

gr-syathetic mlgl@,dacydmgera@aa@m@tm/éﬁn@@Né\u cDNésermdtrjg certain
o MBS 68T Rt S Raao Rt} VAR gsoases. For

ammpw efesirneundsit fiactef or mtérdukin-2 gmbash@s be provided to treat
npl es of such ggen S include protam ne

%Pé’@f‘&ﬁ? YROER'S Eypidl f‘@%%\ﬁeﬁ%ﬁ I%B@"deds’iﬁ’rté?ﬁtrpva”an

{
RS} pr bl HASLE SraTRORKR 2 Benofhly B BRI et
reuTablastoma rrnahgmm’rmmiaponnm ar. kldmet)emarrcmpr é\‘deilttmnal aeti’bagents
an no-I t|ng anpl es of atlveaent
Gt Paed st oS et msmionar s deoeroRd o datent No.
6’2@#"5@$t WRibh |¥»'|Hé’c?r§bfé%d Bgﬁfé*efré‘rﬁbe pht soéﬁtffﬁ%érem Anti-tumor
spir'opl atin, cisplatin, rbopl atin, nethotrexate,
mntamyd|snreemstf@n;dete¢t|ngks|uebrajgents areyneu@w@ in Monga M. and

rabinosi gde \abi nosyl. [ mer capt opuri ne,

"ichf”%nER @0@832 g?%@ ?gg P?ﬁ CI n (anti nonycin D),
daunfrcébtafi émb@@#ﬁéh’cb' ﬁébéiﬂe@gérnprs"'é Wezlth: bdsix ahti-tumor
pl i canycin, am nogl utethim de, estranustine,

qompauniciwhose effeiivangss iseemieddly abigher intraceielariawer

SERERAE BECorelent AT 33 48D “El g/ asic antitumor

dnAsbLHds inditideatoxoRdsBihogatmdubions ritoxdsithroptl ggisulsitin,
t he foregm ng. O her exarrpl es of active 39 WO

ity ©00 lepnbein.cApEREkepIds sUch gemirblastiaard yinssstine,
%@I%Iﬁggé&ghs@éﬂ By %s/abﬁhégbﬁmdg q E%I%hgﬁjo
ar . OfF "syn rcorrgin, 1nc reco nant

HylsPoctidrid@\AandiAtriasopldistig paené aind pYIJI‘TIDdIEIEI’dErIVGyVéE
used in the treatnent of nan pes of

ff t .ty
di sda$es embedimsni @hithe Iﬁvﬁﬁﬁgn ﬁb@ ,cgrg]epgqtmlaplugps urease, and
Ié £E %tfél%eﬁ]@ﬁ%ﬂﬁéés Re o PILAYAr IR b Qs ﬁ‘éé"t’ért aﬁd/or interferons. In

vanc can ym di g ki nase genes
thmMMmttmmse@me am witteactve agents atherlﬂummc;stokmed

' | Ki dtfot t
elsT a8 EODI A W AP AREHE SH-EmidiEgpenis ds effective to
iAE8ItidapBat céP@ﬂdﬁﬁhaWutssm tﬁ%@ﬂ?&%ﬁ&ﬁ tfh‘ércdrh%"ﬁoélﬁoﬁ Rfay or may

present I nvention are describ
et mltrsczmcemwdh engogesaupor batiue tyokisee peeae@t nmthet subject

o el B iibbelpd B e r b A e
a%@irtﬁiﬁdl'eﬁeodénﬁus(o?ﬁfkﬂied—%kema 16(4):520-6. In

certain enbodi ments, the active agent is a meakly
basi c anti-tunor conpound whose effectiveness is

reduc&dllﬁgqﬁ]th&g&ﬁg i ntracel | ul ar/ | ower

Likewise, imaging agents may be included in the composition or in

additional compositions. Suitable imaging agents include commercially available
agents used in positron emission tomography (PET), computer assisted
tomography (CAT), single photon emission computerized tomography, x-ray,
fluoroscopy , and magnetic resonance imaging (MRI).

40



10

15

20

25

30

extracellular pH gradient in a solid tunor.. Exenplary
weakl y basic anti-tunor 15 conpounds i ncl ude

waleooenetaiizi n, daunor ubi ci n, mtoxanthrone, epiPCHCA2003/001061

m t omyci n, bleomycin, vinca al kal oi ds, such as
vi nbl astine and vincristine, alkylating agents, such

as claginh egentstindfudenietRs, Maaioakivdistfopes and radioopaque
ﬁédrochlorlde and antrineoplastic purine and

entsi( 8191e9%|3'#mv&qh&1€§uml, maie, stiettinmeadine baham bromme and

PRI o AT A A SRR B0l s cves

feagt, duomasdént dyeﬂ a|n<ﬂ ehwmsopHdres) &he eAARAES MRdticataly2age
ents ot her than cytokines,

S8R GeutH o uptodiairia ded Ganuie ReSme S sy be attached or

?grép%%%@élﬂéwﬁlrﬁesty 'Oﬁ] thh?dé}ésv crl'b Hr%b%'vte 54y be present

I@Cﬁ‘ﬁmﬂemamm&ﬁeer ergpyy. Sathatethosl 8}!1359 448 a#d@3g1 28t0 both of
enous or_native c nes pre in the subjec
@@'Cﬁgﬁrﬁgew%%%@wmﬂra Eﬁ%ﬁ'@gpﬁﬁ‘tﬁﬁe'ﬁel ng

adni Obﬁﬁ@ét%%;é#@@éc@&ﬁl%@ tﬁbrﬂ)reféi'\% lrﬁvé}ﬁll% ar‘é’i&%‘ﬁﬂ?ﬁ?he imaging

cyt oki nes | magi ng nts
magaliies, soch @éd(-rc'my cortrasirggesis, light ioragimg 6mt&ﬂ;d lsblmlabbls or

Sui tabl e i maging agents include
r%glr“ Cuk%éi‘?‘@ avai l abl e agents used in positron

em SE)taBﬁpIteQ'm@Uﬁﬁbl)é h&kehals féﬁﬁﬁéta%fco@ﬁ%bﬁégé*ntgtig rIViIRZ’Ie igclude the

tormgraph singl e photon em ssion c
asiaip A ﬁgele&e& glyrrentm amn&iﬁ; sych amdnaibmgieele triamine pentaacetic

ﬁ@f@ﬁ%ﬁ@b%&@%@“?@% Sieglienrs. o el irepamagnesium

ma:dgarmﬁe' wepbépfa@mr@ﬁ%rhadi oopaque agents (e.g.,
technetium indium strontium i odine,

I

bgr |éﬁﬂ%@?% & matarials Ysedid Seie A -anshx-says ingluderpdinedsised
LS00 B o RS B St ron-
mmcamymarsﬁsm as iopaimitol, fvohbkolp badESVersoll BBALIGHB-dihBrs, such

? h $ enta may be attached or entrapped
q% ﬁﬁ? g 9 PHikagolan é‘&’ﬂﬁlddU@@ for eyeslepedagdisie, and
gg%’eﬁr ﬁg@%ﬁﬁﬁr %dgéé ol dlngﬁg@{é%i({o?g@? hﬁu&ras&ﬁpgﬁmagmg
Tdne@eeaqarés;sary bertisdegtedatsity Signdafcteehnigubs vaable in the art and
5&% 54 aqg\ﬁgltﬁ accor di ng to the present invention are

?W IFegAyigmen modal i ties, such as X-ray

cont fﬂééoraﬂﬁ‘t‘(foné éﬁ%bdl 39 o?hélfrﬂ}%ﬁﬁ nstﬂ'erbeln%gflcél é)ére :

radi oactive units. Sul tab mat eri a
cgg’@acggj wihtaraimagioe ﬂgent beflord oi aitdaruoe botrebefgeslahd rafﬂ@ﬁbemg

bI di et hyl
r| aﬁéaeg/ltﬁghggg@g%{ iag\é% or eeXampHe a gr urlegse%agnb%en targeted to
the tumor cells, it may have the ability to modulate or regulate the tumor external

=0

environment, e.g., through pH changes. Imaging agents that favor a basic
environment will then be more efficacious.

Both luminescent cyclen-based lanthanide chelates and those primarily
yielding magnetic resonance signatures have been shown to be sensitive to
changes in pH. Luminescent probes used for sensing pH changes typically
detect changes in the fluorescence lifetime of the lanthanide ion as a function of

pH. Analogously, magnetic resonance contrast agents which modulate the water
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acid (DTPA) and gadopentotate dineglumne, as well as

iron, magnesium 15 manganese, copper, and chrom um
wex@apbas2 of materials useful for CAT and X-r aRGI/CA2003/001061

i ncl ude i odine based nmaterials, such as ionic

nmononers typified by diatrizoate and iothal anmate, non-
pratonirelaxivity meiaschenghs is pHarardsetll in thapinstant invgrdion. In both

i oversql, non-ionic diners uch as _io . .
cab e AT ine Bre BT sy Sty oB i aMiig Hgniswit
enRAnébd c8ha&t her gases can be incorporated for use in

ul trasound i magi ng. These agents can be detected

usi Agcetdinglyy @ pHesenditiueesordrast papntisi wilizad ahpr ngagthe cancer

ol | 1 ab . .
cofl o f TR rsher B Bhko RS A4 RROR 1oL B A brhBodfien

cofiitipg ipdaye Ehzyatie toregusY aah@nge e bbr & arnedrithe cancer cell. In
both before and after being 25 contacted with

thigyay @ dpaee. ingdt C@l)t%ﬁ?pth@,n%?%ﬁ@ﬁ@%%ﬁgaﬁ%ngaﬂon
proBérfs S il By Tt o161 fidelpl 8 bci@Ys niid 1o e changed

in amvarirsttaat is reflgctivet dfrpHig Examptasoigeld sehsitige mpnagsnagents
t hat favor a basic environnment wl

| th
thadtray seibiized malvde thasrageats Ng 89_@1@%32 Bartraition _ﬁfiﬁtab sueh
asCE! B RRy. A EHOEH. BB mgg;@nml ShdInBBRBESF &nother

reSonance si’‘gnatures have own to be sensitive
patamaghetigeementpstich asFeedrent? Qrattes likse Sdavificeomiasy

oo VLG5 P e V5 SR A g which

debbfisdd ﬁﬂl\/%fgn%so\m:ﬁﬂe@lg%@i Feb{@?)‘%ﬂ@-ﬂ??sﬁfﬁpé ) meso-tetra(4-

contrast agents i ch npdul ate the water
suendiopbenyipdchineAFecB?P84pas deperivashin ldelperv et gl ¢1287)

changes in pH are useful, i i nst.ant, i,nventi I
MERIRHE Rasdnony nHEaB g SRR A Ui Y. Bap7 il
wHiER i SIRBbRI PAtcRASTER MY kdferepBBans eddriont GBbased with polyion, as

Accordingly, a pH sensitive contrast agent is utilized
deatribed irohlikav cbah derd, Badiel (200P)&(eunrl o SI08-S b1, may be

cel.l s, are al.so exposed to a urease conposition
us@ﬁﬁ?iﬁ‘%l%&”hﬁ@ase enzyme to cause a change in pH at or

ned(s dMsthepraksnatied |a shift rehhést may begrobiaieden itie pheous
causes the nucl ear nmagneti c resgnance rel axati on

MesfigFesuIT@eNWg Hag 6ANGHT Gednd NerShiit FRAgEN1 s EPNigHEASUCH that a
crBUBINBrBFLAEYP ol S0 rob B TS ekl oroter
nuelgn 8 ranndrahatisy rdflectivé bf pEd Thecthategd inatesnaigalghft - -

that contain a | anthani de netal, such as Ce, Pr, {})Isl
preperties mayjthandbe measpied esing Tivcleas magnetiofespngicce

Rer. | e ior

deﬁ@nh?&h&@%@@%ﬁ%&%@bggﬁblogﬁéﬂp RdvEe Exiithpldr{Ghif®
reagents that may be used include those containing a lanthanide metal, such as

Ce, Pr, Nd, Sm, Eu, Gd, Db, Dy, Ho, Er, Tm, or Yb, or another paramagnetic
element. Examples of specific shift reagents that may be utilized include
Tm(DOTP) (5-), the thulium (lIl) complex of 1,4,7,10-tetraazacylododecane-N,
N' N" N"'-tetra(methylenephospate). Dy(PPP) (2)(7)-dysprosium
tripolyphosphate, and the like.

In one embodiment of the invention, a dual-contrast-agent strategy using
two gadolinium agents, such as the pH-insensitive GdADOTP(5-) and the pH-
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agents that may be utilized include H (2)(17)0,
GIDOTA- 4AnP(5-) which is described in Magn Reson Med.

WQRD3/068I 49(2) : 249-57, and Fe(ll1)neso-t et ra(BCLEA2003/001061

sul f onat ophenyl ) por phi ne (Fe- TPPS4) as described in
Hel pern et al. (1987) Magnetic Resonance in Medicine
sengige @E@Q‘ﬁﬂ%rﬁP (PPt Enay b@utnl&e:dﬁ@ generatevi mﬁpssby MRI, as

bR R P e ATk 2 ot ol
RS MO A i

used in the invention. 20 As another alternative, a
flgorodeoxyaigese flyGbe provi ded in the aqueous medi um
surroundi ng the cancer cell. The shift reagent is
configured such that a change in pH affects the

chenEcalompositiopFepmildtien of the water protons or
other nucler. I1n a manner that is reflective of pH

The éﬁzmé%d RRO¥d R CaMRSSitians-of jhe juentios ceajpriseean aetive
e i e

palgpeptide szarqﬁwpolgamdéotldeeald[aﬂf&ommtselmyh@mlm edblologlcal
[ i ni a | ant hanide nmetal, such as

C@gggg,gg tm%cgg 3 '\9%3%38% torgy ure@se expregRiongr Upgasgactivity.

RSN, SRR on BRI B 2Dty o
b¢ B’Ic)ludeche t hul i um (I I I) conpl ex of

N-Fhlo tetra w g@%ﬁ@gﬁ%ggﬁu%@mfequen%s
p&@bé&)déwpug@Idﬂrﬁorﬁthegw%@mh%&&a s)tdteotheke. [N

one enbodi ment’ of the invention | -contrast-agent
Isarm@gwca&y agceptablegm@ensm@mmagsahorss otheclthars phemaceutical

' dt H 42 WO 2004/ 0Q911
@R SRS sPh¥ AR 190 18 R ket byl i
uti | PRGEMAGELIRREY abeeFtHoBaRIM¥NTb, beaéddétﬁﬁscpshé}%cbuncal
Magn Reson Med (2003) Feb; 49(2):249-57. Preferred

C%@mlﬁomalsl@s@rwelhkwm e thosenwheace skiledinithe art, and are

s W M LR T

partioplar stetaod aski\te adedeiBter aing pradict @6@&)ﬂd1’ng fthe invention.
associ ated chemcal entity. For exanp urease

AgRArgingt itaereos aiviaesvarisly %Ma&ﬁe fcefawul@tms&.or &i6apR theecontext
Oﬁhﬁgﬁ%éﬁ'm\% tIUrP' ogical io conpound that is active as

ator Urease expression or urease activity.
In a'ﬁela:hrmqmes ﬁ)rkfomxwla'pem eht edpiinistrationiof phbrmacdsutizal
I
comﬂ)ggf ons may be c;ucndelnrggmlngton s Pharmaceutical Sciences, 19th Ed.,
19th Ed., Williams & Wilkins, 1995, and are well known to those skilled in the art.

The choice of excipient will be determined in part by the particular method used

to administer the product according to the invention. Accordingly, there is a wide
variety of suitable formulations for use in the context of the present invention.
The following methods and excipients are merely exemplary and are in no way
limiting.

The pharmaceutical compositions of the present invention may be
manufactured using any conventional method, e.g., mixing, dissolving,

granulating, levigating, emulsifying, encapsulating, entrapping, melt-spinning,
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be included. The conposition may al so i nclude ot her

nucl eoti de sequences, pol ypeptides, drugs, or
wheroaoelEs2 m xed with exci pient(s) or other 15 PCT/CA2003/001061

pharmaceutically acceptable carriers. Conpositions

ot her than pharmaceutical conpositions optionally

spranpdiyirey, |ordybshiliding procsstes. Blowvesttae-dptised pheﬂﬂadeutlcal
Phar rraceutl cal | {%acces)t abl e excipients to be added

fosmaatire i bade by e skl Tn e Al deneRgno o the route of
oL 2 P o e, Sk BB Aoy o

physmarstatej stditw ity Orgt@of ircvlareleasdcahdisatd of i wdmdne:ﬂaace of the
t he ct according to the invention. Acco ngl y,
R 81ered Baehe DPRPNONG ot e oIt Bapa AT 1aoT:
f |

P P PSHon may B R Aged TP RiRiistered as described
lrpSactlmHUbel@w conposi tions may be found in
Rem s Phar eutical.. Sciencges, 19th Ed., . 25.
Tot h 188 PREHFIACEHHES SRR 898 huRtPAinCopin Stihie
ph@rﬁﬁ@éﬁnc%‘ﬂﬂdc@g fob)d Edrriard, anﬁhﬁa?ﬁﬁtléﬁalﬁc&ﬁﬁm% @k’élplents

be determ ned in part by the particular
anﬁea:uxﬂmeadhahfagthateplﬁ@cq&sm@ftthacaf@velmgmqmndaento

Pl Rl S gt G O praar B e TS el GooR modaity wi
gehereptadtansinki tR8 naturBof tied kantieRd FaR eRaMDIAFE8rmulations for
excipients are nerely exenplary and are in no way 0

3
PRreAteqa @dmrnlétrghgm MAYRAMRASe 8aupids $0lutienoef theeaactive
cBFn %EHPS nﬁ‘ gﬂog@wgf%‘g._ ’Cf%ﬁé'r.fsaﬁ}lllég)l Ssgﬁa'alp%ét’@% administration

ven |ona Xi ng,

cen Emeuéeﬂéd;téﬂ Jfrdreengsig $eglines butfsiddysadline, dogtpgss) vatter @and other
entrappi ng, nelt-spinning 43 WD 2004/ 009112

pbmp@mly/mm@le §9|HH9D%H Vrefgrred caryeysHpr paiengeral
<BRSREn s PR S ool 2y BBlp b PSR il henics sputon,
Ramgertsegdatiomsy onrphybielcrgmallg tnffferaml salmest Fat fissueanrdcdlbitar

e EalR seirag %Epér% ¢ B parToHof GareEfhgdermeated

afd) Gséé‘?r?trfé‘ fo'rﬁ‘\u}éit\b?i BErGrepits Et;@?éné?%ﬂy Rh& ﬁrlﬁ %e art. For

agent. Dependi ng on the condltl on ng treate
ppéraraters Comarisngrgrotsing, dhs foraulaigort mayihdtide ssemillzmg
bed 11

t d des [
iAo Ri s POl e Stresa) 8lr Atratteats & GonpHORIC
sSHbt@BtsY, aRd@idmeeut ically .acceptable carriers,. and
may optionally conprise excipients io and auxiliaries

t hat Alteenativelt, dopndatiens tog pafentaesl aiseinay compoaadsispensions of
tH&E@tlve compounds prepared as appropriate oily injection suspensions.
Suitable lipophilic solvents or vehicles include fatty oils, such as sesame oil, and
synthetic fatty acid esters, such as ethyl oleate or triglycerides, or liposomes.
Aqueous injection suspensions may contain substances that increase the
viscosity of the suspension, such as sodium carboxymethyl cellulose, sorbitol, or
dextran. Optionally, the suspension may also contain suitable stabilizers or
agents that increase the solubility of the compounds to allow for the preparation
of highly concentrated solutions. Emulsions, e.g., oil-in-water and water-in-oil
dispersions, can also be used, optionally stabilized by an emulsifying agent or
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preparations that can be used pharmaceutically. The
admnistration nodality will generally determ ne the

woaaoune1of the carrier. For exanple, fornulatiPCECAZI03/001061

parenteral adm nistration nmay conprise aqueous

solutions of the active conpounds in water-soluble

dfspensartdsuifacesastivg materidlgrsupfactartsy. aligaft?rhes,zas afsidbibed
5 can be sel ected from anong saline, bu red saline,

a0 S B0, SR AHHBMEY S PBI S AP JOrRAFRRIS Bl o

a8Rlinikirafisn, Preferred carriers for parenteral

adm ni stration are physiologically conpatible buffers
such Adternativielys the phamoageutivahemmpaesitionsitompsisingrthe agent in

hysi ol agi.call y buff line. For ti
dBsege st anoral pefinisrata G bR FrmugRg g ¢ (o
phaenaeduticell atcOtbbicetartiersdRePRAGRALS theBrt armicusieBaldlions
the formul ati on.” Such penetrants are generally known

farmulatedder orat@dministatienmayrize totherfoen of talletse pills, capsailes,

RN SR I ARE L FIO0 5 BEAHEE o 7o
iletrat®)iphardecéaiian pteParatiars foperdlided carfbé ebtbéd B Yombining
formul ati ons for parenteral use maé_ conpri se

the 3pBiessPRROWIDS Wi @neolidaxcirieriorp ly grinsiiag e resulting

oPRBERK s bl 5 RS BB o B s s

if desiredstosastaimetabldts. @mdl foayolatiohs endyedinploydicli® sheieds similar
such ol eate or triglycerides, or |iposones.

) as, et hyl y :
'nAf@(egaaih@efﬁ deserecias pareteIRS Ustiye- 8o mLifered aBdeaicegutions,
s&%ﬁ’énéi&%’ %@@qggmﬁe_ viscosity of the suspension, such

a

sodi uh car boxynet hyl cell ul ose, sorbitol, or 30
dext These Ppeparatidhs mayhmnsais mEesoranoregxcipients; avitich imclude,

wBBpufimieditral wEEolsstenas Stoe ihandics l4atese, dextrose,
s@ér@lﬁéf heRol, ef sBrt)t?(lB!; ?b%‘b%m“e‘?é‘tsbéﬁ ed nﬁé’éh@éi%ﬁluminum silicate,

Enul si ons, e.g., -water and water-in-o
stagre/p&rogi oo, woaat, siceppotatasdd,; chpelivose Matartialbisic ed methyl

| sifyi 4 WD, 2004/ 009112
RGeS niplorRd sellighe. 18 Fodi Gabpgumethy celluiose,
pglgt/ﬁ‘l‘yi BYrsolidone aodniteh ad HRASREBR arﬁﬁg@ﬂ&ﬁé%éé},%@‘]th, and

ove, containing the active agent may al so be
Ptping yelghfasr oglalire and callageyq) slisintegrating or solubilizing agents

Y : | C Ltions. ,

<t S8 B84tk A VIS BlrcHOPRTY) WP s a ot
thegsdindushr &8 sediucedligheitd arateplsstens toipositions; e) lubricants such

phar maceuti cally acceptable carriers well known in the
agstlicariale, steyin asid Onds magnasiunal caliumrsalt, and polyethylene

=Y j L0t f TR :

o P BRI ORehB: BECOPHSor bAIhgAS: off fSeeniry e
priduict oet clsarapienize dhe quantitpqdodsage) factivé lageht; airgl,h) other
. phar.maceuti cal preparations for oral use can be .
lngchgpﬂgcﬁ%h RSPSSH \ﬁaélves, stabilizers, swelling agents, emulsifying

agents, solution promoters, salts for regulating osmotic pressure, and buffers.
The pharmaceutical composition may be provided as a salt of the active
agent, which can be formed with many acids, including but not limited to
hydrochloric, sulfurfc, acetic, lactic, tartaric, malic, succinic, etc. Salts tend to be
more soluble in aqueous or other protonic solvents that are the corresponding

free base forms.
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o the active conpounds with a solid excipient,

optionally grinding the resulting mxture, and
w@e@emeding the m xture of granul es, after addP@IryCA2003/001061

suitable auxiliaries if desired, to obtain tablets.

Oral forrmulations may enploy liquid carriers simlar

in t peected bhese tHespardweridties dianeagentitsalsand tshegformulatnon
buf f ered aqueous sol utions, suspensjons, and th

of fheecagert canéfiugncsiae Ahysieal siale. cdatiliynrasaof ét VIngrgIease and
S O BpeEhE0 ot 5 48 Qe b dalinetic and

phaeigsRly naaid irifotmattun san betoollectey tbndn@hrmesalmrcaam vitro and in

magnesi um al umi npum siljcate,  starch from c
vive @@dlg@tlatas SBTEmed by PGB 60 e PLRR ORI b .
I I
G fof PRt ITE, i PIRPECRUIS TRl orf ) Vi 8Rfnalififla may
beyolblta]hedmmm amumsbarmﬂsoascega,l mcudibgce.gnd gum

7 acan mn&ylt@ea& ;l,%lggsf@'mh on &%t:lqacf E§§@|nat61§r{pgthod of the
lrﬁléﬁhoﬁ‘sﬁ H&éﬁeutﬁdﬁg?‘éﬁ%{l\)’é’ bBYé lrﬁbf{a"rr%él‘io BSrtlc‘éﬂafNyQJIIﬁﬁans can

grnic aci salt ereof such-as sodi um
balegtmmlt@d Irnhall@rfﬁcsn\bm@mlcabmﬂjer celohasedpssayps: | Baan, siosage

c%rp %Eangﬁldlls?Ieéia énlg]%l np&s%ﬁécﬁ'g%\gé %Eg%éfr?b% ClF lsnlgum

céﬁ@é‘rﬁfa%%hsraﬁﬁé tﬁéfﬁﬂb@tﬁlé[és adtiveCad ettt aRpFesRlorPbIoaBNtg, As
g., toidentify t product or to characterize the

hq@amstwe§cane @@esdu@tfeda&trth@é infgemationwill enetgaeagarding the

rq?%hegaééﬁ?u ew@gﬁ%ﬂﬁgtdfg@%maﬁ?ﬁél\/’a IS%% diseases and

C@,ﬁ@m’@ﬁgrs salts for regul ati ng osnotic pressure, and
buffers. The pharmaceutical conposition may be

pr oviT@¥igityang tharapestic efficagy af $ch sempgeRds oanikadetgAmined by
<Ry FF b FEsREe MIENMIOREY: o] Simal,
erq| for detaratiningthe 1050 (Had tosé éetdaltto 50% dﬁﬂn@psmlabbre) and the
i n_aqueous or other protonic solvents that 5
E@&%@%sﬁa@ H@erape%cadlas%f%vw SQ% Sfdhedep #&I@i‘

PCT/ CA2003/ 001061 As noted above, the characteristics

of the agent itself and the fornul ati on of the agent
Ilcaneﬂhnﬁloielmem\ldwﬁaonhySI cal state, stability, rate of

in vivo, rel ease rate .of in vivo cleara

i At G PRg AL eSO RIS NALIBS Smgthod Sf nhiBiting the
ool {g?%%‘f%a Bbifs. | THO B 6P BrfAsYy PEné BF- Irﬁf?é%ﬁ'tﬁ@&@#nﬁbnents of

I Nl ca invitro and in'5 Vvivo studles | at er
tleoodinpasition deisaritbed irdSectinn Hhabevwesd/asfin SactipaalV-VIl, below.

f h I I I
ThaJBaTSH 1HL0F0 SXRRT RAN QA0 o o208 SrAPree Tediig e
amﬁmﬁ "eff@f:tl@w iBabit g%rﬁﬁ)thl df tHb cdhc@r cells.
/Iww. clinicaltrials.gov. Thus, for any conpound

used in the nethod of the

A. Exposing Cancer Cells to an Active Agent

The urease composition, e.g., urease alone or urease in combination with a
chemical entity effective to enhance the delivery of the enzyme to cancer cells,
may be delivered to the cancer cells by a number of methods known in the art. In
therapeutic applications, the composition is administered to a patient having

cancer cells in an amount sufficient to inhibit growth of the cancer cell(s). The
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invention, a therapeutically effective dose in
mamal s, particularly humans, can 10 be estimated
wo pooioad1hyy from bi ochem cal and/ or cel |l - based BEFAX3003/001061
Then, dosage can be fornulated in animl nodels to
achieve a desirable circulating concentration range
phlaanaa:mmdaat:empasltlome ochfrmninveriivresan be exposetlity ithey carser cells

are conducted, further infornatjon
o3 RO B Sk By ST B[St 1661 6sH gt Jpuleg opnparenteral,

eﬁ’térr 'tr%ﬂs@fbltrﬁr %?tt%dégisaﬁ A driRderfhs %F\?ﬁ)? s@F@c%ISS ueh

con tions. Toxi'city an erapeutic’erficacy’ o
conﬁacm'aierai adn’melstretlem miooditiby |nc$mmtlmsé in which the composition

roced res in cell @f ur.els.qr "
'ﬁ%%@fﬂ' ﬁé"f‘%‘P Igravenghs JiergaR el it aReritonas!.
lr{tﬁd?ﬁediﬂﬁ#y lﬁﬁrEﬁ‘ﬂusEQl apQfer8artichRr ﬂﬁﬁblﬂﬁatc'ap %dﬂﬁﬁa%‘rﬁrlcular
0 (the 'dose. therapeutical ly effective in % of the

lrp@ptmn@t suhqutaaeows lintraganastsl of lmMUmnraimaedle b@lusmmectlons or
f nt on cl.udes a.ne
oRaRRG Phofiliu® BB B9RbhaL pLRGrBEE SeuETUINEIGRE using e
aptmimaﬁe pOmptechRGIBgY! Eritérat asmMishatforPmodalies include, for
onposition described in Section I, above, and/or in

e&er@piea @sall (naluging lpeiceal andsubtinguat aned ectat Edauaistration.

TSR PRy LR S G55 35 BB BB

adelihistratioh aby ﬂmlsderrﬁ‘alrérﬁﬁin@ﬂdh@nt aransmatoss aBpsiAistration
The urease conposition, urease al one or urease

lnqlv%mrr@far@wemﬁm@ adgmn@ﬁr@ﬁpe As it as pasal inhalation; gnd
dﬁge ié’}g)e%&rthﬁwlgﬁéﬂ ﬁ{al LAmiKEHY ta%cﬁ%@fé‘? lr?ngrglblggﬁtlon.

I Vere e cancer c
Trmddmdmakadnmmsmatidmmehideslp?asstvlearreamwtaltmnsdermal or

a Ilcatlons he cq jti nlsamnlstered
B RBFUARC PGS Tingal e darUGI0) ST XBHTP IarRRICRSS Gne g aporesis

dé\(?lcb D %rs?tr%)%Azé%% }1%66@%@%53 8! &ds, Jﬂﬁrﬁﬁer\@@ Surgical

2004 00911 1061 fnaceutlca
temtwmpopasist inolusledmptdrgation ehdépot (mermr)eoqnwmﬂtmrts, olsmotic
cancer | by adm ni stration by a nunber of routes,
meSuamigh%\ﬂ‘?rout limitation, parenteral, enteral,

tr agafym bReldifible ddnﬂﬂ%fﬁéﬁ@ﬁ@bf tHel AARAUJEM mA e Qbminjstered
surgical. Parenteral adm nistration nodalities include

deperading wnihiectosage ansHipegiarioyras r@qugedcamrtparehe@lobyome Subject.

|y B YRS PSP ity r e s

abBht gahéiigvdrition toriffeatihely dteat Bfsijeevent ricul ar. ...
I'nj ections, subcutaneous, intragonadal or intratunoral

neelvéll belappreeiptast byoage o skill i Al doatdbare aigosrme regions
tkﬁag:azghpt] QeQVII)Pvfs%F‘a‘#lz%rJrlfﬁétoé}% p%te@t&f Bil %H§ ]o?rqc-f'd by tight

junctions and/or active transport mechanisms which reduce or prevent the entry
of macromolecules present in the blood stream. Thus, for example, systemic
administration of therapeutics to treat gliomas, or other brain cancers, may be
constrained by the blood-brain barrier which resists the entry of macromolecules
into the subarachnoid space. In these types of tumors, the therapeutic
composition may preferably be administered directly to the tumor site. Thus, for
example, brain tumors can be treated by administering the therapeutic
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appropriate punp technol ogy. Enteral adm nistration
nodalities include, for io exanple, oral (including
whewmsaboiand subl i ngual) and rectal adm ni stratPORCA2003/001061
Transepithelial adm nistration nodalities include, for
exanpl e, transnucosal adm nistration and transder nal

campositiohrditdotin to Theinmmcsumle @dthrough raabolos injestidrnydes,
f.or .exanpl e, enteral nistrati on as well as nasal,
s el

n?'ﬁrI‘r’HPfHF'P nof zﬂﬂ%‘”g!f@g t%ﬁ?w_ﬁgﬁrr ation, vagi nal
& g‘g@é?rxkg%l@gnmag%lu@ﬂ/%haﬁﬂ@ ﬂﬁdsZEéﬁééeréil oF umor with an image

istration I ncfudes passive or act
guidansddootak.r as tescrimad iar%mmaedd\diagmetesResmm lrrgaglng, V.

M, F4r TR 57 Mg G 6L R MRP e 8. 48R 188,558 Kozalc e

af)] NE!‘IEE‘(L‘ DctSHEd! 988, 260e RddIkRRrd i MERIdAMARIERIIRNCRC

of depot (reservoir) conpositions, osmotic ' punps, and
Préss, IBdce. RalonsFia) f@roadmdiagnpastmmmd/m dor radiatheraply; trhlRositron

ERBLiHE RSP ol By B P ST v IO JoEBEry Sosan 0. w.

NewmBEIgCat: al. |'Mé@bs@&;ﬁﬁtuv-ﬁ\h‘@k@@ﬁﬂﬂﬁjdhmm?ﬂw qtuﬁfo@wiﬁer
a sufficient quantity of the active agen

anlquv%ht%%%(b‘?& ctlinksl gny ﬁéatVaflﬁb’ ¢fuliperaesticiagents can be
e CORE B, e YyBH o 1 by cotver

thamcuiwramobgunts fallowdng aphitisthtsh fya etiest. j oi ned by
ght junctions and/or active transport nechani sns

m. ” bhegibg roenés, a5 @eashibed oyt e3n befusad e @ewena tesmonitor
ttﬁﬁ&st?é‘étnﬁéhttfé‘lfovﬁhgoagi[ nfihlsB3 ﬁ\"‘t‘ﬁe cd oﬁﬁ l Fg patient. For

temc admni's ion o erapeu

egdampimskhe)oara)iyb&rallpmilnmmcstmed Ipsior tmmet}@erfmtde&bfnhd |mag|ng
t he b qQod- bralntﬁarrler which resists the entry
daPlse ressibie forthe %%”WB%I@H%M b@psaaeltanepus With the

p 9o
ARG VPSSR o BB BB o

penmda recTLhmwl fof docalmlmplaé th@taiget sitemand op’amnutrelrma@t ed
adm n| St %% the t er lgeutl c. 47 WO 2004/%8
B AR YoV ATV G9eht AR §ondpteandRp tissue

aﬁdfo‘hmégi@ng mbAAIRYIENR ARl bé‘k@.ﬁhe‘ﬁl}detef’f‘nﬁfa%‘lé‘f ‘F?]%lEQHy,

or a surgically i mpl anted cat het er he exposi ng
inaging ol @pguramrlczn tagigniticard wearanes bf e adliveragsint froemthe site,

e BAEBIAE 488 br, s AL L oo 1

cé@énh)énﬁl@edlﬁib?@)ad‘wé a¥ahts ofedhjugates BRI-b8&dAHRistdfeaals -
at., TI BTEC Cct ober 1986, é % Radi ot racers for

”W&Bééq) 4/0u1rs eEET EhPertoruinghes B1agg Broredure, siee the active

o686, BULARABL ST B Sl B LAGTARN rhBygy. cearec
ragdly algerbB®m, dsodiddaEsednitthiar bdlowV

In one embodiment of the invention, the exposing includes interrogating the

subject with a diagnostic tool capable of detecting changes in extracellular pH in
a subject's tissue, and identifying a tissue region within the subject that shows a
selected elevation in extracellular pH following the administering. Based on the
identification, the exposing can be repeated until a selected change in
extracellular pH within the entire solid tumor is achieved.

In one embodiment of the invention, the exposing includes administering the
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Nowi cky et al., "Macroscopic UV-Marking through
Affinity," J. Tunor Marker 1o Oncol ogy 31, 463-465
W@ 1@38)9112Thus, any of a variety of diagnostic BCBEONS003/001061
can be incorporated within the conpositions, which
can locally or systemcally deliver the incorporated
actiyerdgent obmmmsng)namhreniesalbam tbe slubjm:t pihardnan byrdingichimjection.

t d bed |
TROSHbH aGant TTaNDE S4B amas ConasPn g Sarier Ut fiorD
of W@d@&ﬁ??@d EEBOé trBade Batd\is- thE(Pfydﬂ&yﬁwmlr@e |&&EiKg to

are typicall'y adm nistered prior to the perforrmnce of
thehrodustgpmaf ceprbanfwsu apd ammogiaal ls@npagugdsiseeriviionment, the

q&ﬂgmgt%téﬁ% Oan s%on?an%g%[lpté %g@%ﬁ??\’?\esw Cylgﬁj%sgggﬁcﬁ;ﬁmlecule of
arfRidNT BhEidHR ofR&Irb&d dicxftd (reg. 1 oruﬁeeeelhaeaé Wide dridthef
target site and optinmm Ik% en hancenment will al so

fumah@ﬂwltsl‘pranawwxamgvenmeraa isdergllayereanismoio ¥sesexernal and

. 20 and/

o R aRha B0 ik R ARy dden B3l I PR uEadEAE) Befcioate

inthé rslyfste«ﬁﬁetmted;@r fa6Spa patheyayetandep ety att asrettbec defense
site, which tine period can al so be routinely

pr@é@l@rm ned by those of skill in the art In certain
Oﬁ%‘gggb%%at%gblfnﬁﬁeu qg'tii?e @glﬁulséj faauce rlwlthéJ /er carrled in

thtghﬂcl)d)ﬂﬁﬁ&am é@ﬂl@@kmﬂu\e?s and;exicre’rmi iaarinee Sérﬂrragemﬂ;emtnﬁwns of
e localized rapid to t rt t t h .
urggindieathy Pueaiis & typialibotwasd 91¢ 63%1' il S SEevels in
urfnlrg M4 eRelean. g'l\ﬁ M%%WMEHGéP@FEegF\o& rﬂdnﬂ?é}‘ab?rl\/lem@and
exposi’ng I ncludes interrogating the subject
Cdi, algmoRHhSA/layoNJHd apapl Urea‘lscmass@pltemgt rhthegesrétions of the major
extracel | ul ar In . a t t d .
aﬂcaawﬂ@m%'re Sbatfiat Forely3ibnh arpiRIRatsly avivalent to serum,
e%r%Eoﬁtgir%ft SRR "ﬁr\egr"s 'tr@n@lébét%@%ﬂnté'c@ﬂ stifaces by

ng t adm ni ste Based on
sem‘eturyfsysimms; ror im hiestesx pxmlatgs ¢Burnee R é’p;em(b@h@m Y1 My,

iipPes el actonch: 2t B3Rra4at, ForBialls i yfahs Eorete

Iy At [teof AR Qfely b ritABINd0 e 0aaI urest 8hd R@ptdematdly 20-
W0 2004/0891123%/cp3/0r%61 active age re@p Ay

26%@0@ yriearprodreed entars jhe mtest@aétrapfer@heftt%@n exfiing the body in
t
oo BekobES) B ARSI SR e R A b

atihRASEIUS MadhErRSM fbeeXuiine! seerétiodl ofirea, sb édslbelieved that the - -

the production of carbamate and anmmoni a. I n an aquequs
uaehargedvsea Mmalpeuls simplydatiows waterdhyoughyt r@ﬁﬁ\‘ﬁ@f&oﬂ.&l

jugﬁg&ﬁg i gfeb%&t%é“om dﬁs %Efo%@ﬂ]@hﬁ: gt‘é gﬂﬁgg@%ﬁf’&él@s lﬁriﬁe human

byay bes baﬂn‘ed ihunfitidevisich tostapts oeay(Mobeandnkrd.akt abIGRC, Crit.

is to allow organi sns_to use external and
Rev. Microbiol 16 (1988) 37-79). n

B. Two- and Three-Stage Exposure

As noted above, in accordance with one embodiment of the invention, the
active agent is directly conjugated to the targeting moiety. Alternatively,
according to another embodiment of the invention, a two-step approach is used
to deliver the active agent to the tumor cells. Preferably, the tumor cells are
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internally generated urea as a nitrogen source. In
pl ants urease may participate in the systemc

woRdoroeEm t ransport pat hways and possi bly act B&T/@A2003/001061

toxic defense io0 protein. The substrate for urease is
urea, which is produced in the liver, carried in the
cohtaouest wighin a subjeet. kThia éys-stemepgeroackthed the advantage of

B e e et al 16 oo em IR el 414 feraeting

m#] éétrﬂ): E@’tﬁﬁ?ﬁtﬁfﬁgﬁieﬁ% h4 cgéﬁ’ﬁl%d Ii@%‘c&t”;‘#eté’fto %\g@ﬁ%gﬂﬁf@

copjpgatesl tel & Grgbbixding parnehe. geerOeJlll*rfonBlngfpetmleiend-}QﬂDWIng

S B BT o0 e P et comvge

g tleaped frbntineCsUgddtizetittuiRions TH@Q&E\@@%&Q B8y then be
cell surfaces by secretory syste or in tissue

aemaieé%d epd prNjugatedo thesa entery hindingypartossenter, e. 9.
JALERY cBﬂ’fogmnég%%nldggg 542). For exanple, adult

h umans secrete nmost 1 liter of saliva per day

conAny tvogtdgd Systvhikreswn dnthesdrp iy hRLISEY, sikh 25Bfo8h,
al] urea Rroduced enters the intestinal tract rather

haRighseRict ﬁé'nﬂr%h@@o%ffm'w bipgingeparaser.g. \avidin, speaific
arﬁ’ﬁ@&dle§]et§;} mlg{@ 3193) NoENEMB0! 031B P@P?égﬂé%q 6,183,721,

ctive-' e hani'sm f or exocCrine’'secre
ur ed psadeired |twe dhape systdnt ingludeba colledhauiiogdternedhus, in

oM IR ohDePventorspme Fnoqju%twags?%.g S brodih b
JESEHRALBRR, atﬁ“r§tf ?éﬁjléﬁ'é%@%o%pr%‘?ﬁ § té gn??ﬁ/gvané’aq‘ﬁst coil-

are bathed i'n whi ch ‘cont |ns
fOJmlr(g pepﬂldmbhar@@@,nz@dlhy a s&e«zted\d:hargblanid arlébl(ltl,Bt&Stheract with
7-79 and Sta e Exposure 30 As note
a 5080, onposteR oiged APOHAd BRBLAS KR FAp Staklo o-helica

céll@(ﬁéﬁl! W&erécﬁ]ﬁer%éﬂc\.{é‘%ﬁgfgﬁ] tgtr%v geﬂg C?\rﬁ’e%e?f#) gf"%n%ﬂ'\csd)for

he targeting noi et acc
C@mogate‘rg alnmdbnéy]targétlm@ mdigtyeéota ccml-foamtng)psptej@ is described in
£gporpa h is used to deliver the active agent to the
%ﬁB%%ells Preferably, the tunDr ceIIs are 49 WO

200% BRIt Céréé‘éis?f%oé’d @Jco dé’&otrﬂi ébllafo][mlng

ubj ec The two-step a ach ntage o
t&ﬁmd Hg? acbte/qﬁgenm edda@m te mﬁllst h%peeﬂarabshe agtvd agent is

A e Nl Bl s o o
foﬁmng@@étﬁﬂa lsexchibedin Bxafipngopartner, . e. g..

coi |l -form ng peptide. Follow ng 5 accretl on’ of the
t ar' Ybenryfirgbicetyorning peptide andya s@¢ongsf cailkfierming peptide are

R 8HHE S PLARTA YabSoE LSRR SRR spteccol

hét@FBd%éF@ [tREy Atefhict Rf‘fdr‘ﬂ\aé ﬁ/vé [ubfit &(’ﬁ@”c‘ér@é‘i feR-¥oil

bi ndi ng partner menb .
heterodimeric complex. Peptldes |n an oc—hellcal coiled-coil conformation interact

with one another in a characteristic manner that is determined by the primary
sequence of each peptide. The tertiary structure of an o-helix is such that seven
amino acid residues in the primary sequence correspond to approximately two
turns of the a-helix. Accordingly, a primary amino acid sequence giving rise to an
a-helical conformation may be broken down into units of seven residues each,

termed “heptads”. The heterodimer-subunit peptides are composed of a series of
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a second coil-formng peptide. Any two-stage system

known in the art may be used, such as biotin, io0
whapieed]2 etc. having a high affinity bindi ng Par/Cazm3/001061

e.g., avidin, specific antibodies, etc. See, e.g.,

U S. Pat. Nos: 6,190,923, 6,187,285, and 6, 183,721. A

hd5taHS ik BthdehR- SUREIetHeY SéRIBnic df ddesptad eidpeéted®id a particular
system Thus, in certain enbodi nents of the invention

h?tﬁ«mdjman@u@unme@tldg thehepiathmay bejwfered @ agrwoheptad repeat”,
i.I's ate conprising a targeting noiety and a
O $ITYY r%ple%?s form ng peptide characterized by a

sel entipét @cﬁlﬂfe@@mﬁﬁﬁep&fﬁ@@hd b&goricddcdibfopming peplﬂdie n‘my assemble
second, positely charged coil-formn
rgcg'ﬁ

inf@ArhecradiBeECal pqnl:ﬁehx (ealiedaol DpIrAGiE ol GErerRarallel or
aﬁgfﬁgllél%otntﬁ uFé{fB‘ﬁ gl yﬁﬁraﬁ\é] c%?ﬁﬁgﬂlléﬁb)ﬁ {F%ttWhét%"rodlmer-

dgating~an an arget1ng noi et
s@@udlt ;f)@ptideﬁlgelp@stardeallgaed aach il dhey haEex mEpSame oriEmtation

(cronp-ETahp Caoy ek Ho ALemE iRl fonTiGraiaag Mehelies
artehgrréﬁgéé suéh ﬂ‘iagftﬁé ali ﬁo [&hling Saesf ohé heli¥ i%aaﬂ%neﬁnmth the

for the conjugation of jack bean
canbeayletermwaal (eoudl of the othierdnelipeand diceiverste s Suchéeteradimer

oS e R 9L b BT B 0550 hgrocimer

Pg%%g da& Rt rRIRnt @XPidr '@E)rﬁdb%ltfcﬁ{ a8d MEAhed", @ubﬁbatroai date 23

coi l eterodlrrers y I nt er act tO forma
Nowermbeb 1826, whiai |sa|a¢orpolrat@dj hetstin byhetesenes ineits entirety.

ERSRPANSHPOR P AL rRr o0, P TR ERS SRR Efeiing to positvely
cRERYRUDIUNRE WhdseNeirgé haprovideded @rhimana g by sine residues, and E-
prl mary sequence of each peptide. The tertiary

ceits, uetenrirg &3 nagativelecharded ssiponits MAOSeSherosts Rigvided

SRR R A8 AL PR BB v
nRNBbhBBIAppAGANEh Melules8BQEICHO$: Vi-Rg rise to an
a- helical conformation may be broken down into

its .
of sbkeéerqdeﬁeaa@@ur@bewtldqsame%@pawgdancwth 7 the guidance

oIREER0Ef  SUE EDICHPSIEREN ol ot o

absariblimg Wha parditel segoiztion vrefsuas are phtiparatielr eperdatioh.i oa

ofaphin he repmakT derdgs driifisd thasedilB NG agffY 1D NO:4

"foaneﬁS%tllel c&wﬁ%urrﬁ oﬁﬂb erB&H’QrQ%ﬁ’&Bb‘tﬁj& rﬁﬁld@%‘u@nces as

orm n de may asse
diseussed imtre \DD 96131@!80 apelidatiofy oAh @dditional exemplary peptide

S R o G5 aPRSALS Loy g2 AT MRS epggts. 1 one
ehfJRfiREhtTBrie K-coil is 35 amino acids in length: it is positively charged, with no
specific structure in solution. The E-coil may be a peptide made of 7-amino acid,
e.g., SEQ ID NO: 6 repeats. In one embodiment, the E-coil is 35 amino acids in
length:; it is negatively charged, and has no specific structure in solution.

As noted, one of the two subunit peptides in the heterodimer contains a
targeting moiety, and the other peptide contains an active agent. In both cases,
the peptide can be synthesized or derivatized after synthesis, to provide the
requisite attachment function. An exemplary method of peptide synthesis is
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subunit peptide helixes are aligned such that they
have the sanme orientation (amno-termnal to

w@20bosothzterminal ). In an antiparallel confi geeHCAZIN3/001061

the helixes are arranged such that the am no-term nal
end of one helix is aligned with the 1o
deamriﬂ:md/in Exampleal. éngertdral, neostichajugathgxmetands doasot disrupt the

CBI r%ﬁ}mgﬁp ylhet fe ed&dl m?yg:-; gqiﬁgqglmtirﬁ%géswgee f’;@{r' ké)esducghnc:oF;fJ:L-Jrgatlons
t hod"
oSRpHRNE ) STHRASOA (SO CaRAFL) b
| nc oCmsai%nﬁthe enmdlbgetroef efrtbadiesti aoilifoemiegt peptide, the peptide
PR LB NP B9h LB Soafacd v
péEbﬁ’cﬂ@tH& cBh %(hc&i% &0Hspapél Hethieehitht Bargelsl %’cﬂéty aHtfthe

coils, referring to negatively chargéd subunits
hekealdomhiaggart of tbecwapd:lee Tch?@rtar@ﬂrigynbyet)gboﬂ ﬁaﬁmn@peptlde

aaglrsﬂr%ﬁ%épg\ger nggrr]thcgogl % qs&tjfgreorgﬂnaté gs%/n esize as noteéi above,
byrleithe o gbifREtaté! RORL opmbhﬂﬁﬁamﬁeﬁmee H\/I\?&@pf/ﬂﬂ%e
with the guidance 20 presented in th

abovln_n fosming Hecepripgate darqugh sojigrdale ryeﬂmia the active agent or

LB R aP RO AP LA g ace
ressidug lonity opepdfitide sesidess fdcireptheyexpoget @a&@oﬁtk@’ﬁbt@&@lmer

IDNO4 formparallel-configuration heterodiners,
PERfeted souping igwesea@éheé@ot graUPg;of CYSISHE 195iduRS, \mlch are

%% 2 ﬁﬁ’ QR &t ﬁHé&{%etH%ﬂisaC@ ek 8 Igégﬁ]mr%gﬁﬁggﬁg%élg&e the

es a epti de nade 0o
thioester GEQetHionite, Hf\erlanG_iyl droup behistidined thegtianitimgl group of

K- | 35 ds i.n | th; it t |
ARG e AITIFTRGTOWGE HT9Ene ErBLbaIdaly] Gehinof bbiophe
Tﬁe@bbuﬁiﬁi@ @%L@sﬁ%ﬁtﬂéjﬁerr@ﬁﬁee s?noqat'@a%ﬂoﬁ%ﬁﬂdlgoﬁs onwn to

SEQ I D 'NO. eats. In onee
theseakilied mdhelarll n length; it is negat i vel y charged,

and ha ecific structureJ 0, As .
ot cdo RO B Sie Sah SHEUN EolriaTias pepide Fathe targeting
m'@ﬁit?fﬂ@ﬁ' dHILfOFAMPHESti R, tHé‘fv&?Feﬂlﬁié@ér@téﬁnté‘ggd tUMRler conditions

ot her peptl de contains an active agent cases,
theth éavss iaterediraer iosmsiiomn.h éei exetnarydeetivamn fanadingf ¢atled- coil

nEPedEl ormatidhlf i eical SpHpfo R R Ratytion typically
héxﬂmy\@ @Q%bﬁwaﬁﬂ/ 6-ar8 @Bo0P8 2hY o 845 @éhé@ﬂrétl%n of between

general , nost condy ating nmet hods do not
1

am@rﬁb&nl\ﬂ iaed a’p@ut 508 miindPratarab eosaltsccam@ntr@fuonhssbetween

= 5 B RERL 0 g PRy Rl Ah B g dntovin

cérapgsitiony 500hkt p’otaé‘smm pledspreatd, MO KIoTadiH an @cﬁuéllyﬁeffectlve
first caoil-form ng peptide t he peptide 5 nmay

meglia mayibamage ty syksititing, fer e besar wHPPbara fpr
pSAdkiPPRbsPIRItE PRor NaCl for KCI. Heterodimers may form under

conditions outside the above pH and salt range, medium, but some of the
molecular interactions and relative stability of heterodimers vs. homodimers may
differ from characteristics detailed above. For example, ionic interactions
between the ionic groups that tend to stabilize heterodimers may break down at

low or high pH values due to the protonation of, for example, Glu side chains at
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peptides that can function as a spacer between the
targeting noiety and the helical-form ng part of the

w@eptioakla12 The targeting noiety-coil form ng peptT/da2003/001061

and/or the active agent-coil form ng peptide may be
synt hesi zed, as noted above, by either solid-state,

ablai pHr of ﬂﬁ‘eocﬁ@;brﬁﬁjﬁatlﬂﬁtdﬂ%s exiamf? N Ys¥ideé Bhaink 2@ badie pH.
In form ng the conjugate throug sol'i d-state net hods,

Surb effects e layeaind bigh RHvgkesan erilestsoil @etgqua@eamrmatnon may
e T o
g the exposed

f ace Imdressiaghied sem@bneentratla"rﬁéaf heutralizepthe regalglizing sonic

are the thiol groups of cystejne reS|dues mhlch are
agggqtlpys %&PPPEQFSBVGQ‘?&F?MFJ‘Q@%@U gpher Cesginsalts have

t
gFé%%iﬁlll %ﬁilg%gy gt‘ﬂéuﬂré‘lg Jﬁﬁ]et Pﬁgr|(ﬁ)het65c‘§ - 3 r?xample in the case of
trgprcaili pepitider aui of greaartgr comesntratien éh@l“‘ i anign® qurethred to
si ne and the indoly roup of tryptophan

f&y&l?ﬁl mwg &a %"Q?éﬁtrﬁ%tua%%ﬂ\‘)%@?% @@M&rrgjg?f@é@w%ntrat'on of CI

GRS eRANS 0910 shfhe 4ARSC TREERE bMRSADn cdifedbalf
e active ag e second coil-form

fdraragieoni aigoﬁQam:blmgh)pH alsstshowi that oﬂenhegcalapmllcti&trattiw\s are not
pti des are contacte under ondi ti ons

et%m%f)a?mf@lwpfma tigry Ak rIGRT, Stk whsthana %@@0@%" tends to form
ab %Vﬁétbftﬂiéﬁw%'r l\/EF’stOé homﬁgfn%rod'l'ﬁ@ﬁrsft eo(i r'n‘HHg lp%gﬂ )9 an E-

hysi ol ogi cal I'y-conpat 1 bl e ‘agueous so tion
cbnhpeptgdea, -grid thie Mmllefbnummoepmdeab@ta K—mlblpeptm ¢an also

TR R R T SGSiad e
oﬁ@@%n&%@éﬁ%c%ﬁu%@@r 0@06 ?lgﬂirﬁéy D&ﬂbﬂﬂn ags0-

the foll ow ng onposition: ssi um phosphat e,
0008. 3\ wach np pr}ressuuabdnyoomted datyu re"eereneel |haremyn tie emacmy See,

= LS e h D B B R cfus PSR BT efenebhrgin in s
efBdsty.or m under condi tions outside the above pH and

salt range, nedium but sonme of the 30 nol ecul ar
i nt it ae Eotodiment of theiinwerioabihe agtiver agratealdomaing peptide

3 ARSI Bal o s Slorc R F M RAEF RalsE Thus the

abmd\egmtélmermbmtgs iR tahgdt siterdt it ie réﬁ@ﬂy térdsved from the
het er odi mer s na%wbreak down at [|ow or high pH val ues

séblect oT RIRGIRRIBI BN 6 26fve paeNidRaliiates thg profeation of normal

G5 e (32O Bs BERCAZOR ARG LBk shnal

rotona I on

exd:reltloa adnjbgation {o-b rerfl @xcedtioagirs matingdiodisttibotigh du‘dctlng
val ues on coil ed-coil heterodjner formation

e may Rg R Pye%yAPr?&ﬁeé'ﬁlVﬁgtoéta? PPEBHEI&W?"}%PPE iStep is to
aﬂc?\graeflﬁw%nf IQﬁxo%ﬂ bf HABGE PEsEWHREh FaMItSHE Aljd& s Astive
clearance mechanlsms to substantially remove the circulating first conjugate.

In another embodiment, antibody-based or non-antibody-based targeting
moieties are employed to deliver a ligand or an anti-ligand to a target site bearing
an unregulated antigen. Preferably, a natural binding agent for such an
unregulated antigen is used for this purpose. For example, diseases such as
hepatoma or myeloma are generally characterized by unregulated IL-6 receptors

for which IL-6 acts as an autocrine or paracrine moiety with respect to rapid
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5 attractions or suppress the destabilizing ionic

repul sions. Certain salts have greater efficacy at
wmewtoedlizi ng the ionic interactions. For exanpdECARM03/001061

the case of the K-coil peptide, a 1 Mor greater

concentration of Cl04 anions is required to induce
profifecetien ohthrsei targetsetl lypes. eFontherteeaimensnf suchyaidmesnts, IL-6

o R e

Caheeraaisyn 5a4-dow and hi gh pH al so show t hat
interhelical ionic attractions are not essential for

her&exmmﬁ ilof, anslia firsicpiforneiggtnegtidgrean Be cenjugated via
ch&if ﬁgg?pﬁe“a?fsl g 5% eﬁrrntgta Jcsglé dgﬁ%ﬁaﬂ?h%r%q} dé“”m& t?L—*?S‘Jf*?rst"‘%on—

forﬁ‘mg pBﬁthe denjugatda islhaginsinstereddoid ﬁefcqmmtngndem illdé ,component
coi | peptide can also

of Fieesiivmieriasts €6 lasaiizaoon ft iRy ennivoa® Waked feseptars. This

o SIPAR Fy 5 OBLRRY e SEBlS B T cpoiors

Aftestarger ﬁﬁlopallzaimrmm.rs:da tearie§ @gent, eashmse:rlbed hoeiave, is
nt

opfiaallciiorisied BysLPistatene SR os Fecmients Sraifnion B} fLle-firs
con\-?brﬁﬁﬁ% E@Pﬂgdz EBHﬁJg@fe t Qﬁitéét.*}lé %ﬂie\r% addits 8&ithisSourpose are,

agent ormng has a short serum hal f
e.d.j fLed aemepter-ldﬁé‘r galedtosea:rtaﬁél ILeﬁTahtllp@th gFlagtose: hafter a

tm%cst ‘HFH%VPH élp l%ggfnr g(ﬁ‘zos 7@ sp(rg’r%f%ﬁ& 9?)'°}o clé’érange of IL-
6 fﬁﬁrﬁ%é%dlﬁ'éht@ Blr@ulaﬁ@ﬁ 'é&wé%@@zht—fsé@bhcﬂ tal-Rsriihg Peptlde e.g.,
protection of nornal ti ssues of the reci pient from

ureasdestgond eoilgiosming peptids; deadmnisierecthaed .Icme@zes to target sites

vie G Fg A PP amars 8Bitg But B8 et e may be” enpl oyed.
An AgldegeriBkd Wie niave tdegaipipt Seutiah il Bato) expsésfion sedtors derived
allow a sufficient anount of tine to pass which |
fropefatiaviusRe, adsits sNeTREFVer VaJCiR AiEECHE HEMD YAEOHS
baﬁfép% fé%hﬁbé ﬁrgé)ggg\{ﬁetd%r ?él %%ﬁl‘)ké&rﬁbiﬁﬁﬁt GRBsHY Ecules to

er é ment

thenfeirg et detidyopuatian. tMeﬂ&idsrtgat awi \etll keown ¢o énmgBensidited o the
deliver a ligand or an anti - gandtoatar et sit

ariga boysod i BaNtISsaPanBacRhYSgare CoTBNGHIgRse Seee for
exaRbIE ‘i‘h ?é&fﬂ ﬂ%@&@é&nbfearm @Bk‘é?%?g h@eRuBBL &
s use or IS purp

ose or exanpl e, ISE&SES Suc

- Altesnativepatzciiee agenisetamive delivaged ¢o #riget ol aidizing |KEI$_QD}QS or

naavaRaIoR 56 desaes aesianl sBaven if Ban sabqfenh tad Brstnod
of WEG%QQMQQMG%QHWW?H&W% a Qérﬁt)b&%ﬁtdoﬁfbnﬁ‘iﬁg the active

se target cell typées. For the treatnent of such
agat arthedardeting moiegy eﬁmtyedpéamtén@bwedsagnao the cells.
targeting noiety. See, e.g., Mki, C et al. (2002)
Cancer 94(5):1584-92.

C. Clearing Agents

As discussed above, a clearing agent may be administered to a subject.
The clearing agent is capable of directing circulating first conjugate to hepatocyte
receptors, thereby decreasing the amount of circulating first conjugate prior to

administering the second conjugate.
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For exanple, IL-6 and a first coil-form ng peptide may
be conjugated via 5 chem cal neans or be forned as a
wo e@amiiinant nol ecul e. The IL-6-first coil- forei/ag2003/001061
pepti de conjugate is adm nistered to a recipient, and
the IL-6 conponent of the conjugate directs the

| oc Alsi rrated @bove, tibericgagegtst grotein-obnomsepdiaicdmpbition having
| ocal j zation wil| occur preferentially to sites

Ph¥sicRhRroRRFiSsIBSYIERINOLUSS ToE#E e compI@fatian ang Blepdsiearance of
RSP 5RO e S SBT3, 0SB 3 S4B re

coh’mned bvethrrea lspbjent e5g. wmmhaﬁ I Gl‘eavfngl agemt$ preferably exhibit one
coil - n ge con ate. Suitable clearing

og@gﬂa fcﬁ}ge\g B GhRFELrSliEs: rzgplg effigieng complexation with
e 9‘%*‘-‘% ISR SEance o g oo f tpsina oty

cenjthatBsemapa‘trbe o bmdiragwa |sabsequegwtly dsidiinisi€r¥d amtive agent; high
90% cl egrance, o

cREHH BF clearinerringdih GG e Anaigun of Grggias moiety conjugaes;

ah8ilbwighilngdpfily de, e.g., 15 urease-second
coil - formrﬁig33 pggl:yi de, is adni ni stered and | ocal i zes to

t ar Yeefdidearingagentsinaludeshexoss-basad andnondwpxpeptiaded

As d bed d VI
AR B ES PSR flealibe eelly SienoRylas oAt Bov Aedigtized t
irRdepsratd bhe dieidiehexokey ?Qﬁ 'cﬁrtﬁ)dlslﬁgéif?ﬁoleﬂés)frre@Hgnlzed by
various bacterial plasm ds, may be used for delivery

Ashwell cepentaemer aiheasecapirrscuchsas thezuannese/Mrapstyglucosamine

&%dt?ﬂgﬁ aa[rh%s Mé?{bg\g/ elﬁ%gﬁérh? Xﬁglgn%rﬁ)@\?uﬁﬁerléé% of the

livercamthie madinosect- Pho spledteatbepor UERSMPlarPerxobes include
exanpl e, the techni ques described in Sanbrook et al.

oalReosss MrINase, Mannoae@ephrsnhase N-acehdglucesargiastanctie like.

Op e olclE 6oz ad BF g el Tokbhiol S A oinBRIdessR, R
gaimtmaamtane Ntaeetyigalactbsaing, thivylyovsiids efryalactbssland,
t he subj ect osition containing the

ggggr'%r)g ba ﬁ?tan&Sa?ﬂdﬁ@%% RS MAvellso Beruser Vealpgtose
tﬁ@élﬁ@és@@%gﬁ@@%hgb %Baoégélﬁ Hfaé)ct% Eécorﬁphéﬁe%a% g%s described in

usse | eari ng agent
Lad @it @ {1 er@dBiocharmisthy, d&5(18)RO5thar Bitaedz ehgl.(A§E6) Biocchemistry,

t@ of directing circulating first conjugate to
1%@%3 (?a; receptors, thereby decreasing the anpunt
-of . prdtein- gbkewéétb% Hee8l %@rﬁgp%éms TrRIudRABioRiRG BaliMg -

t he second conjugate. 54 WO 2004/7009112
eNHQWMBO@aIaatQSQ oesiduesh ovwhiotl hevel beﬁragemnahzeﬂ to

B schlirBrdBl I SRR PR RS, "Erh %t BB fRe raicues
dirsct tthﬁEhngeége”mQ@ r@bid clsHIaHoE by ¥naet|teisTRiceth liver through

conj ugat es (y be useful when the tunor cells are
Sl@%%l@remptwa Rishwgll seespriers). d! h@se receniaembinditibe cleaging agent

aAd U PLLRI S RN it P hLpAREyte, leading to fusion with a lysosome
and recycle of the receptor back to the cell surface. This clearance mechanism is
characterized by high efficiency, high capacity and rapid kinetics.

An exemplary clearing agent of the protein-based/galactose-bearing variety
is the asialoorosomucoid derivative of human alpha-1 acid glycoprotein. The
rapid clearance from the blood of asialoorosomucoid is described in Galli, ef al., J
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5 or nore of the follow ng characteristics: rapid,
efficient conplexation with targeting noiety in vivo;

w0 apisgoahzar ance fromthe bl ood of targeti ng nMPCECK2003/001061
conj ugat es capabl e of binding a subsequently
adm ni stered active agent; high capacity for clearing

oPNuich Rkl Alféd i [ 1288s 32(uMe16f TreaterRint @@of’@écﬁ?ﬁ&’cond with
conjugates; and |ow i nmunogenicity. 10 Usef ul

neHERPNipsegenayssritalifrcin sxedees A6eiebarrroRsngesiagiese
r@sﬁ&gs Hab?hh?ls%eﬁ_\@ﬂggg cPeaq?‘ﬁ% {de{?ﬁ‘é LRI e oé gglraﬁtosylated

ecules ave deriva Incorp

aluminhgalasksy(ated-Ighr balactisyrteday @ asialohaptisbia essiblipfetuin,
Ashwel | receptors or other receptors such as the
aRd ARARIIUIEISY ucosani ne  receptor which are

assaiftoRe) HebhngReRhitealcAletibly iRUAS OPattipNo b S5 hso,

IVer the nmannose 6- phosphate receptor.

|d§x1enm\vlanch 182002s U. 8cPadat Ngabaldt2ot45, |sm.mﬂbmuam9nﬁ©@1 and

é%sphﬁoeé@%#ﬁai&y'e%uaé%é& 232, 55 ofiicais goorporatec

b?'réf"é? fce Nerdil act osani ne, N-acetyl gal act osami ne,
hi og yCOSI es of gal actose and, generally,
D- g&l fadhes cides oénwagilngcamm&asefayinetheqorbeerusiemntion include

STy B RE 51 g at b iyt Ta oI, The
shﬂaWrﬁble@Ufé%hﬁﬁ%fbbrdérlv%ﬁﬁé@)/wtﬁ Qbs&Y FAEZnMIl molecule clearing
al . (1976) Bi ochem str 5(18):3963. Protein-type

agahtscareqwelnisily- Qﬂp@@lﬁ @fgmélmd anscéfiidienpy epaiptexing with the

Ve o ol oSS0 Rt BBshC BhBKT Jaftet i ilery

aftqh) elebaag @8ieh coRipleess frépaRAs Stbdpliathe sRIdRsddireRBptor, a liver
dlrect the clearing agent to rapid clearance by

spadfe gegeadationt gystare, as opposad wgreggtm nte Cp@'@é@teért@at are
N N s N

glawbsegmb@hétas lioer whtake acdytes with thardfinigafthe ligand-aeti-ligand
receptor back to the cell surface. This c|earance

inteaciiansAqve thipUse aF kieraiediale yeveNdAWeTPlesHIR (IOt Garriers.

agont ohy efod RSt ol B or B DR e e non-
gekactdee-based olearing ragentsdartdaansecthhaseocﬁleammmagalht}shaa)l act
ol SOl ooy AT 13

AI lnIY?Qg 2@1@”&!? )gggrqr Y %99’&%@&%@&13% %'P tP@%rget organto -

Sci 32(2 0:16. Treat nent
winiais acaassi af tbue tchearinguaigamit s thalse exelndeds For ekampbe; inigh

R AR Ei OIS SC RSB EeN BB 54 B0 £5 SRt Doo,00p Datons
iR BE LSl AR tumor cell targets are involved.

Another class of clearing agents includes agents that do not remove
circulating active agent/targeting moiety conjugates, but instead inactivate the
circulating conjugates by blocking the relevant sites on the active agent, targeting
moiety, liposome, viral vector, and/or any other portion thereof. These “cap-type”
clearing agents are preferably small, e.g., 500 to 10,000 Daltons, highly charged
molecules, e.g., derivatized 6,6’-[(3,3'-dimethyl[1,1’-biphenyl]-4,4'-
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al bum n, gal actosyl ated-1gM gal actosyl ated-1gG

asi al ohapt ogl obi n, asialofetuin, 5 and
w@gioalaeaer ul opl asm n. Additional clearing ageneGI/@az003/001061

described in U S. Patent No. 6,358,490, issued Mrch

19, 2002; U.S. Patent No. 6,172,045, issued January 9,
d%@ﬂs(am)d|s[‘hlaﬁmln8$—ﬁmro%9-1 @n&ﬁﬁthla@ae disalieslc MaidihetPdsodium

1999, each of which iIs |ncorporat ed by reference
SAlkrein. 10 A further class of cleari ng agents usef ul

in the present invention include small nolecules,

e.g., ranging fromabout 500 to about 10, 000 Dal tons.

The Esrmbeaquelnmhletrarmy be derivatized with

gal a tose The nol ecul e clearing agents are
pr ef Pameyrr@ér&in@ therinyantiqna gnyisffeshve adminisisationy regimen

rpept Ir(f?({Hegur\Mng;harﬁd"?e U os%@%éﬂ?ﬁe%rseap'liltxefn?;?llgh);%odsage

act | agen and/ or targeting noiety
Ie(v@)s for edruman subjectwﬁbdjep(@xj bm ¢ime triveleldfeamininistratibe, extent (size

o0 S0 555Be Bivof ettt At 196 EBRpraxEs haganoer o

u%e%eﬂr@é‘{ﬁférﬁp by, e.g., the lung and spl een.
Additionally, the rapi d kinetics of

gal abYhere amrmaaemrmmﬂommaﬁeteob@c@tkydnw a lumbe an exemplary

B! 2ot p0d SrrlsRRr D3P etk Betii Wl o

e%ékh?leefaﬁd a&uhﬂn@%&em@ﬁl Lﬁ?ﬁfﬁrrrpcﬂlsirib@tlbﬁ‘(ﬁme Qﬂaase in the tumor
pro ein type and poI yner-type non- ga act ose- based

aff cdesh of betweendds anlde% ntenetionalg.nilgenay beespitable.

Tf‘%-tp'aée%&?}?ﬁéﬁﬁ PR RR TR bRty B iorBlimece

guRiaficaaycHrtgeed, e;:%eﬂubm‘sedpprsd et Yy giffsifiag @antew the
whi ch access of the cl ea“&ﬂ% agent is to be excluded.

Ppeitior RAfR Beedipgrtipresperbiauthartangst §asye.e ch guidgnegytools can
i RIB ARAbUAS huldiBsddyARau, 00, 000 Daltons —may be
usert u

nor ce "targets are involved. Another

cl aksacdordhmeee With crgeassect bt thedesenijm tise effettivienasstor
circul ati ngqract ive agent/tar get I nqpm)l et

dr@?rfho Yigaifdhe ggminigiared yreasr dosaMayiimopiteray é’M”ﬁg or after
dﬁ@&h@%ﬂ@ﬁ o’F’Mregs%qmd%et @@J@gp@?ﬁtoﬁh%?ﬁe Rﬂnepﬁseue by a tool

active agent, targeting sone, vira
cepatileof dat&iﬁlog cinaynges lire pHowithin dine t:lavaceemhs tishes eeglon of the

s;;bcjggt_ t%@g’] tqp?a%%&bgglgagf%h p?qrqls\a ﬂwejf er éaelqa d directly into the
~tlJFPér96l°' bﬂﬁsué?nzgtlen @&{I' Y 5 netlc]resonance im V\Bmg (MRD);~ :

11,1 | phenyl
C@OQ&VS@&QQI@W&!W@W Ooiloemscopy MRI interrogation may be carried

OH- |§J?~| a??%%ﬁg% Ob?[ﬁé@%ﬁéﬂ&ﬂs gé(e%l% %%E\secp gi ptlyll1 %necp ﬁerences in
magPate bASITBrfiEs of 8sd.@as a function of pH. CT or fluoroscopic imaging

may require an additional pH-sensitive imaging agent whose opacity is affected

by the pH of the tissue medium. Such agents are well known to those of skill in
the art.

Before any urease injection, the tumor tissue can be visualized by its lower
pH relative to surrounding normal tissue. Thus, the normal tissue may have a
normal pH of about 7.2, whereas the tumor tissue may be 0.1 to 0.4 or more pH
units lower. That is, before any urease is injected, the extent of tumor tissue can
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5 For the nethod of the invention, any effective
admnistration reginen regulating the timng and

waegueoae2 of doses may be used. Exenpl ary dosap@r/CA2003/001061

| evel s for a human subject will depend on the node of
adm ni stration, extent (size and distribution) of the
bewtefinedint iteiveripe, Follslvingupeass eemasistrafior, ke @@rﬂ@leme tumor

rease treatment. 10 Where a urease conposition |
r?WP@E\a&H‘%Wﬁ@é?W” Doty t5> sfrend Gan kscleplitiey by@@éraparmg the
i se activit er
rQn?‘#%t”?%"ﬂa&&% itht@%(%%% rﬁ%g,n?éum ng a relati vgl 5
uni Bnyrlmeuimgatlngut]ecbnasmné irt thés meeask tha degeee ufmfnang&sm pH and
achieyed, a dose of b tmeen 0. nd ern tional
i & g afSSiRrahnL B TRaisrad o Blved on Wiiai  @iopn he
pﬂ?@i@ia‘h r’ﬁBY a@%nﬂ%&&%o@tﬁr&@@?ﬁﬁ osRiBR! to tNESRe, %nr?j/or may
gui dance techni ques, e.g., uor oscopy, so that the
aghysistar aompositidreat additional sireaowitbin thedumee dite. \mhnshprocedure

o pdter L6t AGShed RER R erdipsira s ohots 0% HH units,
has pReAdtFfowd by dttBe PBRS fedn bhSolidWaHri on, the

effecti veness or distribution of the adm ni stered
ure@@élrwo@edway‘t lbﬁacﬁ@nmwl@@rem&ted@y@uutabteemterzals e.g., every

Bl IR, TEROT wi AT Pal Gy iBstbstantal or

cdﬂb@élré?r&b@ﬁmum@)r Prasd isioRehtR. Cﬁﬁ@&é@ﬁﬁerﬁt‘&ﬁé@cy can be
regi on of the subject. Such tools may include a

markisEed. s akaue. by Viskadizingdchanasstin yhe Hfthe tre@@@d)hssue during
|
trl%f n%&frgé%f?ﬂﬁaﬁéhp nTﬁL%u’ tbgrf(?'lzée%c?}onogr i I Ir%?@ﬁr? rfﬁ‘@?)‘?i of the

tissuscars bepysualiBed ltmdetermm@é trenpresgnbexisttg eﬁl@n%f tustor, after
e absence of Sg@' tjonal inagi ng agents, based

W@ﬂ%&;ﬁr&%n#h@ PehebeitissupegRds esest iggapnitestheradministration
of {HeShiSy ¥ sd dchf‘éédé Ql“'on ¢d 1y tiddudor oscopi ¢ i magi ng
may require an additi o H-sensitive inmagi ng agent
who¥éharpdbé tyease mféobnmesdiereki;pa‘reletepeil)&ﬁy ameethodsaileer than direct

o an Sema Eates & iy rerengolad e PRl narppits kg
ufdRSRURtRAYKBSUY édf@obg%@m 'As°‘nb@WereWtH@h?éds\éecc}nﬁ’posmon

sur roundi ng nor sue ThUS nor fmal t1 ssue
Irhﬂiwﬂem@thocbpmwabﬂy oiclugies & ta?gajng/\b@mder tangemngmnrease to the
units | ower. That

eSSBS ot g sed o ror B a%&%ﬁﬁ%ﬂr&%ﬁseoﬁquwm

liposome foan, Sele¥ivel) af{H0R Kbz siteT/ CA2003/ 001061. . be .

defined by its | ower pH. Fol |l ow ng urease
adni As@boxei Bragingdegmiaies that acﬂmnsm@gtmhmmmg tissue pH,

o 51 RGP e 8 Mo son
tepyetintpmiaydaka®eesral hours or more, the method may involve monitoring
tumor pH, as above, before urease injection, and several hours, e.g., 12-24 hours
following dosing, to confirm that the tumor site has been adequately dosed, as
evidenced by rise in pH of the tumor region. Depending on the results of this
interrogation, the method may dictate additional dosing until a desired rise in pH,
e.g., 0.2-0.4 pH units, is observed. Once this dose is established, the patient
may be treated with a similar dose of the urease composition on a regular basis,
e.g., one or twice weekly, until a change in tumor size or condition is achieved.
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By interrogating the tissue in this manner, the degree
of change in pH and 5 extent of tissue affected nay

wheoonpoiltdr ed. Based on this interrogation, theCT/CA2003/001061

physi ci an may adm ni ster additional conposition to the
site, and/or may adnm nister conposition at additional
ar ead" hcthipest admipistratioe, fineh despge cegimen wiltte determined by

e | of pH changes, e.g.,
BB ihscith FEVELR R BR AR Birelicdvdnsideaind various
fastois that srgidify thé aetibi Ay iff ivi
i scLion . Dot epeat od by it T b Sbevi iy, the

et b
SI&"%’?@ of foeRissasetee, theesponsivenesseofdbsipatiantribe age,

i ' , | et '
capion, B68] FERTY sl PRI oS pru SRR a8 5P Bction

of tunor
apd thetiké t éwdeiitionas famhareehatoyiay ibeltakér e £B809ER LB RS and

f the treated. tissue during the course of
fr?ﬁ@g@%ﬂ adrpffjistratioey grg saRInadan(s) oiegction jseositivities 4red
tadetaPelrBSpdigse 1 i Sl | det er mi ne t he
pres e(re]t_ ge(?risteit %O;tﬁgﬁat%ﬁtq: 0 %J%ﬁ@%ﬁéﬁ?%ﬁtﬂe\ﬂ%sgﬁeapgﬁ%@te for
treatmerd ipvolingtany of tasdernualatitres meatiohed MRRSIH 8 dbAE routinely by

R R e Ben Rsp e OB i SE thaLdansiae i e and assays
disglosBtessllen dWind SR fREoRBEE dbRASALIES ) Gk GhLR™

an exenpl ary dose of e urease
APRIOEYiata Aeaageimay dekascezinacbhseugte se of wélselishdd 8sdays for
e urease conposition

ISR Sheerdh %&Z‘%@ﬁ@%%ﬂgiﬂﬂi& 46y Huidprqtbengampleniogether

witlhdosargspore d4tgase to the cancer cells, e.g., site
of solid tunor, or for sequestering urease, e.g., in
-1 iﬁ&ﬁﬁﬂpeﬂ@r‘ Al desing wiill depgnchon the phameacakinetic perameters of

. . : Tt Live to
*E%@ééhﬁﬁﬁ% PR AR IRER =R pRNEed anetdministitionrase
adjfistedtto peowids soffididrt [Sase | 4 WA -
darggtin T8 talke severafﬁﬁ?uﬁﬁggﬁ}tg?@ﬁ?%ﬁﬂgg desired
© f?&y ?ﬁ%ﬁ%‘/@ %oﬁﬁlﬁtnharﬁ@ceumﬁilcomﬁ,osa@namamdqe administered in a
i i j . h .g., 12-24 h
S S AL mcr AU b RS T Sicl et efasse
depeis) cadembinaligndivesshf, as reicdetdaaEinkin rde%ﬁ-‘eﬁ{i‘nhiﬁﬁ% level of
I S

tunor region. Depending on the results of
th% %Spgogati on, the nmethod may dictate additional

dos ronietapraophiaficl byl 1 St B

units,

adpinistered anep deday peataze thart bnee aidayl (8lg. 0R%E tfed B four times- -~

a onposi ti on on regul ar basis, e.g., one or

a é‘gvﬁci_%\wééqﬁvg ermacgu@q%,;g@gqe;ltmﬁﬁmggﬁ be agiministered every 3
to datxdist £0dyyi\BedE HreyRe eve 0
~ PCT/ CA2003/ 001061 1 1 bo! o %O@pé}ségg% PUIS, speasabeutaneous,
lntfqn%qtoma@”esuwrﬁmpmm,! mage b?eprefrelgﬂerdefgb_r bv?tirﬁdtﬂJs infusion.

att . n.in view of good, nedical practice,

Cong&ﬁdiﬁeé}?sﬁfgmvs:lﬁ%gﬁgsmg an active a n?of the inventicl)on formulated as
described in Section |1, above, in a pharmaceutical acceptable carrier may be
prepared, placed in an appropriate container, and labeled for treatment of an
indicated condition. Conditions indicated on the label may include, but are not
limited to, treatment and diagnosis of various cancer types. Kits, as described

below, are also contemplated, wherein the kit comprises a dosage form of a
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factors that nodify the action of drugs, e.g., the
agent's specific activity, the severity of the

welk@easa1st ate, the responsiveness of the patiBCI/CA2(98/001061
age, 5 condition, body wei ght, sex, and diet of the
patient, the severity of i nf ecgl on and th

ohbAGal CoaBoTRan B Pe ase TRSRb RonaIning ssations for use
tration, dru
o RSHSGT LR anataeh admg ot on. v
t ol Geapcallyr Hspadbe agertbesapyn tHeuinvestion aféd administecdd to a

SUBIRG! PraeaN ek Gtk oo v AL B ey
eﬁéﬁnfeﬁ% ek '(‘F)jre@héétthé b%ﬁfom@épﬂﬂé' @ilsbasé Qougfﬁlhb béftreated or

OS& e informati on and assays di scl osed as wel
(2)asdudeea pmrmcollogm@t change eelevard ty reating atine disegse sought to

oo ol BB b8 B0 o6 e A v o

redm@qaetsiz'a 6P t@hott: Reovr GRNGrowih af Badshor] pue@eﬁt o©inhgit
anpl e toget her with dose response data. 15 The

mefta%qs,@chr Imre@@‘g ithey liigi @Xpegtansy f dhe aﬁQCWaka iAetic
exgrﬁhf’aﬁf ‘gfétﬁ rq aﬁ%i@@%?ﬂg t@g %& rlﬁ/h% Iaé? fél rg ice aIS described in

Exaﬂlipk@ﬁeldelbw prow de suffl cient |evels of the active
agent or to maintain the desired effect. ord| ngle%h

t heAgHve AEBBIH Flearng A9sHs. Bneres l@aelngea%?%ﬁm SR PESP
T oSBT SR 365s RIS, o
agérhtermaf bedafusedumnirakriouslyedver @innexdesded geriodiofitimel. dvar

o st T L o o e

suﬁ@f@n‘i‘ti&%‘é?ﬁlé’ qjﬁ'bbléﬁ/ A8 nhH@(B‘ué’H\%‘ﬁh@rday (e.g.
t WO, - gt

ree; i mes Long acti'ng _
phatmireemuitzErgetogowiaty admlmtynmgt@nb@dnmrﬂs of the invention,
ever once eve

d
deSiiel Shdia, e dasaY Bt oS badmiiattat CoRRpraBtfay e dgtermined
by e aHEYha!p PRGN i BcoPGaricalen hifol Rér S@EricheaUhe

i nfusion. nposi tions conprising an active agent of
pattimeuarawé the cecipientsicandition <. de the nakue ianddeeatiasnofithe target

st B SBEPR RS SRS NUR rFREL ol 86
seleabieh afdfreltd sfeadmpmtradionaidcisiéhd; RidCAE @bnssngtidn ohtargeting
Condi tions i ndicated on the | abel may i nclude, but are

maiety toibe eplayed, eeaantbedy AeffopnageRMay WAy ih mepectto

anfigat ShpbkEe ofg oo RE AEE foP FERgaE 22 o m
of a 59 WO 2004/009112 PCT/ CA2003/ 001061

phar maceuti cal . corrp05| t| on and a package insert
IV.c Mathed oh Foten Natigamce BEUG of t he conmposition in

tr e?\%méd Ybole "Srqé SP{heclRﬁ*?éthngrin current chemotherapy is that the

target tumor becomes increasingly resistant to the effect of the anti-tumor

compound. This resistance may be due to reduced uptake of the compound into
tumor cells, reduced availability of the drug at the site of uptake, or increased
intracellular metabolism.

For a number of weakly basic drugs, that is, drugs having one or more
protonizable amines, the mechanism of drug uptake may involve passive
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Generally, the active agents used in the invention are
adm nistered to a subject in an effective anount.

w@evenedilyy, an effective anount is an anount 5PCT/CA2003/001061

effective to either (1) reduce the synptons of the

di sease sought to be treated; or (2) induce a
dﬁfwwmaoﬂosglthalcett haargieranel i umichatged fosat IAtﬁ:drﬂlﬁgly, the rate of
di sease sou ht to be treated. For cancer,

mavesentl g GaRPOMRY ackessine Gl HRRGRNeMbdepend pp the
TSRS 0B SR BARIL T OEMIToR] e en e
intrfoellatap tt, @&ng.y ao:ﬁurtmnHe?TZ ahé edrgpduneloill ténd it® pass into the cells

erEeddEh Ablart a° TEaeahe e esdns Sl T Vagan. s the
eklraes|iungr ﬁg%ﬂsswnﬁ'ﬁé’ép%ct 'td“’ﬁ@r‘a@:@l@%?ﬁf—ls a8it <§ lﬂrs%‘ﬁ@ Rmors,

Invention may be admnistered in sihgle or
thikowesr ONtmderpdrl vwlbﬂaypr theechasigedit protonatde fomf ofsim compound

oY e SR B Lot 8 ks o

thefoa @b iulBP pHaN timBrBItb YotettiHe t@l'n%?ftadé?néﬂ\/?@ékly basis
the targeting noiety in a continuous manner.

aptitemor gPEWOLRgSNDi ety adni ni stering enbodi rrent S of

acim WV b e B IR e bo S a0 e o B6lersely

affetiendiyng laséxtiarlluar periatiaecoXoridichi 8aghof®icin,
experience; the 20 particulars of the recipient's

n&t%anthr@ﬂe epigUbicipHRItaRYGiNe Plapmyed.atine aHﬁaImﬁ% sueh gst

vﬂb efstlnb ct‘\ﬂbgr?%t é{é aﬂ{)‘/ %tﬁ%rbgﬁsq?%lﬁég% Ellagh%\f)}g%}mde and

mhﬂmeBTamhemyddmhlsmdm%tndamﬂrm@@plaswmd)pur&hﬁé and @lyrimidine

tar ing noiety to be enployed, e.g., antibody

E%Y%B’ﬁ*?’ance may vary with respect to ant i gen density

and ' 25
8 AL BT ikt SO Lot AR AR

aeltmveteredlm afsalitiéutnonirt an Booainit effectiveetat raideetingt dydrazpiiular pH

o} ey Uan i of BESEP At Uit SR i O RBF U sty I certain

efbodlih&siss e Rrataiule pqi-PSf t‘h% IRl ek f a%?%tié@?bof’ 7.2, or

compound into 30 tunor cells, reduced aval
higherdrug at the site of uptake, or |ncreased
akly basic

o w86 Cred el Al eretos ReSDRR e oot WRei £,

- dREBtREHto EH@S&'&?@&%’WU%B r SHF;CT/ Rer®an 'b})‘&'ré/cﬁ |rL1}ect|on Also -

passi ve 60 WD 2004/ 00911 003/ 00106 di ff Usi on
aagessibedabewe|thawhsngad pH pradueedby the administration of urease

n‘é@c&f H\'o'ﬁgt Yed BP%efe%w‘?m% changes in pH in tumor tissue and the extent of

those changes, using imaging tools for visualizing tumor pH, or by direct pH
measurements of the tumor.

The dose administered in this method may be less than that needed where
urease is the sole anti-tumor agent, as long as the amount injected is sufficient to
produce the desired rise in tumor pH. Alternatively, the method may involve
administration of a therapeutic amount of urease and a therapeutic or
subtherapeutic amount of the anti-cancer compound. As can be appreciated, the
method may allow a lower than normal dose of the anti-tumor compound to be
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novenent of the conpound across the cell nenbrane wl|
depend on the inside/outside pH gradient. |If the

wesxaonaenhi ul ar pH is equal to or greater than PEECA2003/001061

intracellular pH e.g., around pH 7.2, the conmpound
will tend to pass into the cells 5 in uncharged form

ghten, drtth basafiseequrizklenhasices tigerapsutideffét df-the compound, and
Conver sel y, as the extracellular pH falls wth respect

he&auﬁ@ HERRST Sl l%ﬁelfmqntrwtlm tadle thefa%wweﬁ% r@reatqrrﬁé‘flcacy
favor the charged, protonated
o i oe?l&iéegﬁ%%lé%“ and this will inhibit uptake of
t he Id romg embaditrient ca themidah eafifyeas desobed abbee, ehégelss be

[ 1 .ul H
q%ﬁ@C%Wltmgfg?% l\s%\aéggnt&oa agcée?la,é gnPyeryng%tgtSe a trn?et aeé:ént In
I
o P Ve el e A RSRRY PPy Fiéihod, e.0.
paxentecaly, othear tpan ldnethdjectiomor ubi ci n, daunor ubi ci n,
m t oxant hrone, epirubicin, mtonycin, bleonycin, vi nca
al kal oi ds such as vinblastine and vincristine,

\al etidd BEVRSRBESg ArtiBadSerchreh@pdigsphanm de and 15
nmecnl oret nam ne nydrocnl ori de, an antrlneoplastlc
pur i I iaventigy alsodqirawdesidniyeaenother aspecha rpewdmf monitoring

t hod ase urease caont aini.n onpasition i

ke AR By Bo o Bt Pt SrBoneoaeiolh vid tumor in
atwméetseThéen@mbamhbéé aammbteﬂhgtdheaét%cégé‘dtlalsdje%bnbed
least 0.1 pHunit, e.g., 0.1 to 0.5 pHunits or nore.
ab@V@eElgal ufea@eet@tﬁalubiﬁﬁtttﬁat @mtamt pa@ewame@teq)@f egntaining, a

ol tnt I35t GgBht ts R PiREbd ndlr Poplfionk SAEfve

chddhzébhé@ctl%ggent |dlthetsbhdtu:mbpmtth@ smu;gtucﬁct s-tunor -
or parenteral Iy other--than by-direct- injection-.

AI sd-he supieefds mt%eaat&gow& a r&%ﬁé@omap@h%%@)@ewg
d
HEpBBS PR BT SRS So 8 B RY pted e
chagrmﬂhcdbol is lposferaihaag:&‘&seusntmg diagngistig ageat, suthras an imaging,

t H, or nmeasur enents of .
ORISRl AL rRAGRTs B HaRFH S B SRR iAEV e AP R [dlizing
in 5% tdnigthkl rbe?eeQ&M M&ter& pi ret%SF‘olﬂo%wr‘i@%r §8;H Surrently with the

anti -tunor agent ong as t he anmount T nj ect e
astiv € iageaht Attissug degipo duicentified skithir e subjectithat shaws an

Fiationafeafiagiiud ohifuvahe doe BmEields anyied capgble of

1AIRIFPRG Yhe Slidynoshe g@ﬁf RBYW GséHbeUcﬂ‘éte@lf thbhﬁ;enrt] such-as MRI;:

anti-cancer conmpoun can be appreC|ated
Riet Boan,rand tiel ldw. asideseribechaboy®r mal dose of the

gg}'%ﬁﬁnfgﬂ oumhteom&ﬁog |nclude230 géﬁw?rﬂgt%e%%g urease to the
subject employed in an anti-tumor therapy, and the identification is used for
detecting the localization of urease in a solid tumor.
The identifying may be used for monitoring the change in size and shape of
the tumor in response to urease administration.
In one embodiment employing PET scan, the subject is administered 13N-
labelled ammonia. The patient is then administered urease in an amount

effective to reach the tumor site. The urease hydrolyzes urea to produce non-
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gi ven, both because urease enhances therapeutic effect
of the conpound, and because urease is itself

w@oooidut i ng to the therapeutic effect. G eatBCT/CA2003/001061

efficacy with fewer side effects result. In one
enbodi nent, a chem cal entity, as descri bed above, nmay
lzhellediammoniss oOvar tenthelabhilecatinveniagediluted ormspiassd,

cbfignd3 b Beahfig RibekGaln: ot or ed by any mothoo.
e. gln an@ﬁfeﬁ@hﬂfcﬁhﬂnént 8 ?ﬁfylrﬁ@PETdéda%Cihé let?é&t‘_rlg%dm\(mstered

Met hod of Monitorin i cancer Treat ment
13%‘@!@?“%@1 UEaas o The palierisis then administeree ureasedotan amount

n a
B PleoPThG 01" 1 5T L ZBR e g urea o
ptadume labelled amim@ts, wiice oseldibd defsdieéd o thaglgahst eri ng
an active agent as described above, e.g., urease, to

a subject that contains, or is suspected of
VBORit@i ning, a solid tunor. The active agent is

ad i stered under conditions effective to 15 locali ze
t helrastili arrmthgeaispeau mimlns«ehmcﬁh provides Kits foe irHitbitieg the growth of
ect |S|n ated with a diagnostic tool

WG ol iRsls deanbed Nete Bx HeCEI DRaiera-oontainer
céMBJrﬁﬁé ofe lor $8dIe: ac’l‘@edﬁﬁ?ﬁé bede RS Sn d44 |orqé@%81f18é%ny of

tool s preferabl ensitive |a nos
theuetheasomponants d@scrlbed rfteraatfoo’rh&cﬁnaf:uce eﬁi@enhetmﬁls of this

g Rch Grpaats inslhcBe Eﬁf%ﬁ@& Biréiad o pBrageutial
cérﬂbbﬁéﬁt@gtd?geﬁrﬁﬁ‘ﬁ#dfétﬁitt itadihgadd %é"é \ggai&fé‘t%er@ therapy

tissue region is identified Wt
CeRp@Rents, aed dvatikon i n extracel | uI ar pH foI | owi ng the

ai abe Btk BehEnneriRly eidleg B Tade ceeSrnls deAninsaeaetions
(ias pvBlacolFHEIs@68ing tiandsé Bﬁabﬂl\}%eagé}ﬁs@@rslﬁhldﬁ% @RV el growth.

25 | n one enmbodi nent, the nethod i ncl udes
Thighiincseambrdinesisthetk inelades aharmasapticat edmposition

i f t
o eidd 8B ackieS PR pRRErY aERs cbehootud elftefond
matmalsimammg the arcamnmramacbfftm cBmplokRichne d idbjctaiehe
tr%é} e and shape of the tunor in response to urease

for @aﬁ‘ﬁr@ﬁr 'fB@elsi’waﬁfé éfhﬁ6§|6\ﬂ@bﬂdlm¢ﬁt dhe instretional
mgfﬁm@rll Itéa he pa sté Wg%gg &Sﬂwjo%hto %%Léla%%t ip anamount

_,_wlalnbusudeperhcﬂeemttorvmetmze efitﬂe tuhﬂ)rtamﬁﬁetWebﬂ 0. Th& 1008@&8ational - -

h d zes, urea to produce non 62 WO 2004/ 009112
RASS SRl BB BT 4IBIGY el caTmpes PN s Ad minisred by

dii@bmjé&%rﬁﬁf@m@tuh%r%hawgn Amdlirk etk 100-100,000
international units/kg international units urease activity/kg subject body weight,
when the composition is administered parenterally to the subject other than by
direct injection into the tumor.

In another embodiment, the instructional material teaches administering the
urease composition to a subject who is also receiving a weakly basic anti-tumor
compound whose effectiveness is reduced by a higher intraceliular/lower
extracellular pH gradient in a solid tumor, in an amount of urease effective to
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causing a gradual clearing on the scan. In another

enbodi nent enpl oyi ng PET scan, the subject is
wa@ebvisnogtered 13N-| abell ed urea. The patient PGI/CA2003/001061

adm ni stered urease in an anount 5 effective to reach

the tunor site. The urease hydrolyzes the | abelled

rege® drorevprsedthechigladreihtradeluizminiver extracdliutarydid gegdient in a solid

detected on the scan. VI. Kits In still another

{Y8P¥ect, this invention provides kits for inhibiting

dos iy PRENER; the Mslibond Tateriifieathes SulfRiiztihg the urease
compbaitionrg sosubject comtainingt ov suspEniéds of Thetalding, & aolid tumor,

additional ly include any of the other copponents )
UBBSFORIONR PR CIVESP I6FRIZB e LYeasep 4 RUIHRTRIS the subject,
irt&r§gatinty Bl 4 Hject W 'a SRAGHRIRER tSol BPhHREof RUECHF M Hges |
lIirri?edrﬂjf/o pharjmaceut?cal corrponen?s, t%rgetclzngg?C gesin
extracealivdar, phl imgisuljentje tissye, cdrehidientifyangea tissueg esgion within the

h : he |like., The kit L
SUBFERE SOME o LR Aiedt ot ehar TPl e indie ZEinigtering.
di 1 peHileaRs indtrucionaPiataeld SoicHIFToRTrid Whtel o pRhted
active agents for inhibiting tundr cell growth Thus

makerizie teeshaes Relimitachto suah. | Arlyudedium papabie of staringl such

. iti tive agent,. preferapl .
rRFR0R ORGSR RIS, PR e RSESheis Rl B By s
inveatidn n@uchenadial intlade abuteire Mot titGitePrPsIBLirbIB stérage media
subject, for the treatnent of a cancer in the

(asgpjrergneticiHiste tapdh FerEAoes RBipshSptigat media (e.g., CD ROM),
- _ bl : . it _
ofBASE 6L, SERRRRSANEY o Afybbee PG SeRant ] Bbice
stitteinssiuzonalfmatehielst umor and between -0:1-- to 100
international wunits urease activity per mmB tunor,
when the conposition is adm ni stered by 25 direct

thj)@%é;@@“%g;%ﬂg tunor, and in an anmount between
100~ ; ' rnational units/kg international

uni Ageanedasmmceonposititiy isalsp eontdnplpteweiing ahothentagpect of the
.the . .conmposition is.adm nistered parenterally to the
InYRBfidetTobERe M fRITE SToP CANRPEESISR @ Memakan Subject

The¥Rhe theradyLdmshositt? ficlRids a fétf‘ﬁgtiir@\%éé’@? g@%ﬁlve, when

materi al teadches adm nistering ure
administered tinthecsubjeaibpessieifvely tansfsctimg cancarmplla, and carried in

akly basic anti-tunor. conpound whose .effectiveness .
¥8Veelhrcdaety Mrinh HReio fod Satibnds piresibre (0 prodics & hucteic
-ati¥iraeellelbay., PIRNKA ahitRtericBdas H9d-hetiviea8ent pitf8fably urease, in

amount of urease effective to 63 WD 20024/ 009112
trecyfeciegioce0cels. reduce or reverse the higher

Isglt {%Cgﬂe%%ﬁ)ro/dliﬁ%{ tRIAGEEY RE BRt8S WiRlergindsred non-
tumorigenic cells that express a heterologous nucleic acid molecule that encodes
the active agent. The non-tumorigenic engineered cells may be, without
limitation, fibroblasts, epithelial cells, endothelial cells, bone cells, keratinocytes,
or irradiated, engineered non-tumorigenic cells derived from tumors.

In another embodiment, the tumor cells are transfected with a gene
construct encoding a cell targeting moiety and a heterologous nucleic acid
molecule which encodes the urease protein and a secretory leader sequence.

The gene construct is capable of expressing the cell targeting moiety and
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Alternatively, the instructional material teaches

adm ni stering the urease conposition to a subject
w@oaining, or suspected of containing, a solPdI/CAR®BE/N01061

5 under conditions effective to |ocalize the urease in

a solid tunor in the subject, interrogating

hetereipgeys WeasePitelyanst e sesEtonLsane S%ﬂque%ﬁ fjsgnjugate
wntﬁmggﬁn{o? Feﬁ%%hg%%&h hé’ gllah Hg%etsl nr%ELedSb)? Hﬁg%ctsretory
ledtdeatteqbenee mnealea celh themeaﬂkerrfac stleotier Iquidlizatidroad angell

aid adm nisteri t he t I t i al
SuRges BNG9 EsiRgIed i e ol GrosBnBEY o mat ori ol -
t he?ré\‘e%ﬂh‘?tthb'dglﬂtﬁg;etnﬁ Sn"a’@l@ty @@élé@%lﬂﬂb@ﬁ%&i‘ 9 ePf:eIl surface

storing such instr gns. and communt cat i ng themto
antagere rahdtbercallsurtaceantigends speclfm fer atilegsiranedmumansplid

inclu ut, are not ed to.e trop
turch JRRE Icghs%gctgmay ﬁga}p&seca {Eeg%glptlpgﬁ [$gu atory sequence
coﬁ?h‘éfn'g@ﬁﬁom@t@r%’ﬁh a @cﬁﬁthﬂ%lerﬁ@ﬂ! which- dbmpridasRlybneti@ditch to
t I Tke. Such nmedia may i ncl ude addresses to I'nternet
confireleaxpresgion obthelgena soRstBICti nstructi onal materi al s.

2l BN Grd SRR RaP e la RN, A HER bRl is
pab\@qeﬁ WRHRin 4 Ollfaltkfe%tcbrn A QBiidtytdfvrapvestbis are saieBle for tumor
el in a manmal i an subj ect. 20 The gene _t herapy

targeiifids PanGYirishare kot ufetumgr sells spleativalkt Nﬁematlvely, the
vird'€8n 13 dt%@s%r?éc?foe 188 terheelééf%ﬁﬁh tuﬁ\ r%@ll?cédc}ﬁgfylﬁg to

rans canc e

pubﬁsﬁe@” meﬁhdo%CC&‘@e rfanéxaimpleelmxhananln M:qat@nc &Lt thrtel Yieer,
duce a nucleic -acid nplecul e

(1990 B0 @) B0aes NoauseHan BigBhal, Fraciall A0y S dasA, (1996)
o34 ISP RRSTORE ST Gt P9 TR R oo
the vinus n@@'rba:aldmieldstotdmatam)apnetaiedttﬁwm@m kipasss onpolyeiarase

ci d ecul.e t hat nco s. the, act nt. The
sefis bt Ignegr ESisgninB o be P Aaia SF baaigtiing these
a t I -
enﬂlrﬁbg Qﬁbonﬂweatf:\/eew Qe EZF? tclaﬁ ?gyg%‘@*ét@bl(l);f Sb{rglflge%bdfe?} dsithinl tumor:
spedcific epirelklaments|reg. ganoespemfle peanoies de@labm thatrares.
ano unor. cel |

reshRRs ML BinGeER 156 HBRERd piftEin SOt patadialy fay yirel

re;ﬂ@egsh loRg, ifaURior NS PréRiasIp] PBYEhedtHsHiLet ;%Cpétkaged within
| ecul e "whi ch encodes the urease protein and

fanmaf@lvtw? 1-eader - sequence.. . The .gene construct. |s

capabl e of expressing the ceII targeting noiety and 64
WO 2004/ 009112 PCT/ CA2003/ 001061 heterol ogous urease

pr Otpei Ve@bfb fdreCisrinheGenye Treasky apadq@nessios a
conjugate wthin the tunor cells and whereby the

conj iheertainipmbedisaemy of e Hweptierrgxpression vectors are
employed to express the urease polypeptide product, which may then be purified.

In other embodiments, the expression vectors are used in gene therapy.
Expression vectors may include appropriate signals be provided in the vector,
and various regulatory elements, such as enhancers/promoters from viral and/or
mammalian sources that drive expression of the genes of interest in host cells.
Elements designed to optimize messenger RNA stability and translatability in
host cells also are defined. The conditions for the use of a number of dominant
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| eader sequence to |leave the cell thereafter for
sel ective localization at a cell surface antigen

wo ewagotiized by the cell targeting noiety. 5 PredECAlig/001061

the cell targeting noiety is selectively localized to
a cell surface antigen, and the cell surface antigen
dreg sglectlcbm ondreersafor establistoing permaneslstable téh’@roneytﬁ(pressmg

EBRERES ot lsn uSedoan 5 i wlgnien foAtinis Sxpcession of the drug
sél‘é‘&hb@h&kéf@ﬁe%ﬁ%%oﬁ%‘?’ﬂ{é SSpdpifietic swtch to

control expression of the gene construct. io According
to one enbodlnent of the invention, the gene construct

ac&gg ! ﬁl n atvi ral vector. A variety of viral

vect% or tunor targeting. Parvivirus

are KAewBrrh Oexpregsiontdomtrueelis me‘éﬁ't 0% }Lgieyany té/gle of ﬁenetlc
e

Alternatively, the virus can designed tor
caatagat p@@tayning a Qugleicordid delaccforr digegetprodyctbin ivdtieldpart or all

ol tlele 5t o0 Syl 3Pl Enge BAsPRble RngihaFnseribrt pThe
trahseript nRaypbe Neains|aheathtoa pr@t&nﬁbut(ltlﬂ@@d not be. In certam
Senmi n Oncol (1996) 23(1

m%%gzme 175-80; and Cooper ?
n oPX@%ﬁkﬂr‘é”duﬁﬁé b@th {iansaiiptios oilagensiand translation of

AR, SaEHe Br Sk o el B bdsiEnf, Bl saR i virdiges
trae$d:r£pt|oarrifahelnnlgld]dnaslei ereodinges gelé bbiméddsyel y, the

viru enet| cal |y engineered to contain tunor
20 sEbQ"e? erEed mt}Qﬂ'mGP@nﬁ?ﬁ guclgicacid eneeding geaene product is
SRS s e
o o o e B A PG e AP IS A DR
setmt&noea'ecognaad o thetsynﬂ’retlcehémnéhy&ffelnabéy,, oﬁnh&o@@cﬁ@i
s package an adenovirus. 25 A

sYjubets 5‘%?38}”%? difaHge @H&“ﬁ’f?dﬁ%ﬁ@?c'ﬁﬁéraem@t@ efa gene. The
pM’atsB"’Unéérr frahser HQ! (‘EE?rﬁFo?” ﬁﬁ%aﬁ??nétrmg E%rﬂﬂter is in the correct

ression vectors are to express the
|O§@ eﬁdlqﬂl@ntﬂ’t@duatrelamtmdh tmmyudzlbmdme tqnuomthnleRiNA dmlymerase

odi ments, .the expression vectors are used in
'”gﬁwghfﬁgf eSsI of Qgﬂgvectors may i ncl ude
approms keheprdrasiek svnb@emrs@wé@éim beé.ht% A GRS of BEn&Hdtional

various regul atory el enents, such

CIHFA MaUWes ihahsre Chisterem arpuiad tfm]tﬂutta‘tlonra{tmfar RINA polymerase

1Bt R AP gl A ol tiLadt

-coTEststieggsiragPNexiatzabiy| 7-29 b%ftﬁ DNARah@EaRtalnihy ohB-orlsie - -

cells also are defined. The conditions for the use of
regognitipR Sitep fergramsariplignal@stivetnr cooerressor proteins. At least one

A/ rs f .
SETCSHARN ARIERS et ST ST D &, BNA s
An beepptatychsdule és tHesDAPADGX Bt indsorhé peometersadkind'atTATA

| i nks eque55|on of the drug
box, such as'the promoter for the mammalian terminal deoxynucleotidyl
transferase gene and the promoter for the SV40 late genes, a discrete element
overlying the start site itself helps to fix the place of initiation.
The particular promoter employed to control the expression of a nucleic
acid sequence of interest is not believed to be important, so long as it is capable
of directing the expression of the nucleic acid in the targeted cell. Thus, where a

human cell is targeted, it is preferable to position the nucleic acid coding region
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sel ection markers to expression of the pol ypeptide. 5
B. Regul atory Elenents The term "expression construct”

WO soommemt2 t o i ncl ude any type of genetic consPETICA2003/001061
containing a nucleic acid coding for a gene product in
whi ch part or all of the nucleic acid encoding
atifpent tteand unapatieecartrd) of ag:rbmt@t:thabnecbap“ébb of bemg
transcript my be trgyslated into a protein,

eXRERFSREIN FNUMAN S8l t &1anardllye sHEAR ﬁmtere%ﬁh/é%éj%% either a
scription of a gene and transl ation

hgﬁ%rﬁﬁﬁir%?rgmy%rgne product. In other enbodi nents,

expr érssanoumah';bodmnémseme huraan thneg:ﬂomf‘us ((éMM)mhmedlate

aci d encodln f tere referr
Bk G oot s Sl e e Bo4S e IBR it ong
tér?mné%ﬁbat rréf‘ﬁ%[llnﬁ)bkd?ﬂéﬂer ‘éﬁatd)%erélﬁeﬁy@é @U&ﬁ&"phaee

pronoter"” refers DNA 15 “"sequence’ recogni zed by

dehgdogenhee ma)n’ae Imsed rtg: obtaxm highelelvel expressibned the doding
S{aﬁ%é‘% %3 iﬂtg{ﬁst} n'ﬁag bjg e%lr%ﬁpl @étnﬁrﬁ%lg%% Ieg“us[gre gr' 6éc?erial
phb@@%ﬁbr*n@lér@ NAhicPOSHaNRbI-k RBRA T THesr b Qctﬁié@g‘étxﬁfeésﬁ)ri o a

theé correct | ocation and orientation in relation to
codingraasiusinee afiinterest cigsrontempiiedras welr ase  initiation

e uSHRPRES SBREInsblTs EiMHlowstt ohedrby PERRE M BleRiodn
poBidenl|atiod Wigsal th affest sropetibigaedn@ats ef theegene transcript.

initiation site for RNA polynerase |1. The pronpters
Tmnai@reb@fnﬁb@st&!waﬁerw@@ne%nalusha@t beliaverdabeserucigh inthe
3885%33?[%! Fﬂgct‘?(f,e o@t’ri’\%rlﬂ?fé éc}éd %r&l UCH ¢ tqg@h'@e 4be employed,

stmlalasd‘runmhm grtahthamrm(ﬁttecnind)SVﬂGmo&‘;m@tmhykatloheslgmlsAWso
| east one, 25 dule in each pronoter functions to

cpBSNIRI8ied AR agelpmest @féhﬁcﬁxpr@w@yﬁ@%ws aggrminator. These
I

R 3P TR ehRab e 5 A Reoi PN pAze read through

frioar thdwc&aswhheahicaothteesaqm@nceﬁeoxynucI eot i dyl ‘

transferase gene and the pronoter for the SV40 | ate

genes, a discrete element overlying the start site

i tseld 88ldeadi® Marketde pl ace of initiation. 30 The

particulrar pronoter enployed to control the expression

of a Irmqertalnoembodilmeréqoétimemmenmon dnesell$ somtaining nucleic acid

A ETRtE s e BraselP BheA i 578 e bRt in Wil SPR Wiy

: lr‘icﬂu&ﬁg Omefter-in THdl8xprelasio c%nsﬁUHiﬂnS@@{ IndrRers&comsrash

Prefera le to position the nucleic acid codin N
ld@@lﬂah @®Nge Raba /el PEIMithTr e tiEstiicatism of @ejism%ammg the

ot BB TR PR BT BBl AR o
clorimphed imthe séletlisieobirahsiormants, for example, genes that confer
resistance to neomycin, puromycin, hygromycin, DHFR, GPT, zeocin and
histidinol are useful selectable markers. Alternatively, enzymes such as herpes
simplex virus thymidine kinase (tk) or chloramphenicol acetyltransferase may be
employed. Immunologic markers also may be employed. Further examples of
selectable markers are well known to one of skill in the art. See, e.g., Baumann,
R.P. et al. (2002) Biotechniques 32(5):1030-34.
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human or viral pronoter. In various enbodi nents, the

human cytonegal ovirus (CW) imediate 5 early gene
w@e@anoar2 the SV40 early pronoter, the Rous SBCT/OA2003/001061

virus long term nal repeat, rat insulin pronoter and

gl ycer al dehyde- 3- phosphate dehydrogenase nmay be used

to ol aDslivergof Fapedssirpvesoron of the coding
sequence of Interest. The use of other viral or

el N 368 AINHMBREr i WRyEHIR AYDIEN eXPRRSSIopT YRRle @ ay be
|ﬁ%&’&e6rﬁto¥én’s. HH%@HalrﬁeﬁwPSdl?ﬁénté 9 ﬁ@fn%ﬁh&%%?%t%g%bsion

f-a 10 codi ng sequence of I nt eres is conte
caastwmttlcorrWr&res a vicIBNSr emgaebre@mqmwyddrlvm&onaa viral genome

reto d I t I t ffect
450 RN Bt KaRRMRR LS B BBt TSy o
cBﬂéEf\ﬁrL%(esttB%n‘t)@f‘ QLS et g%?—r%é&i‘&?éd bﬁdB&to@i@' {oﬁﬁ%rate into

crucial to the successful practlceo
hbsiveglt gemomenandeypress Mraégemes:ﬁabhyyarmteﬁmrrmyetjave made them

uch. as h n owt h,hor and Sv40 ade t| on
iR A e Kb P et 1% & Brghan s
expr exfd @ﬂh@aﬁéﬂirﬁeﬁi m%trﬂnds%mrﬂﬁb@ 66“\Té\’?§ﬁVO|@é§WU§e of an
can serve to enhance nessage levels and'to mnimze

adeaavirus expressipno@ctaie "Adepevitus exaresgpnyectnasisoneast to
certain _enhodi me

e PSR R UGl S Ty s SeBlR RGeS gl 4
sApP&it puekaginb df*ﬁﬁe @6ﬁ§tﬁmt ahAV(BNd xpraBy aiolyiienéotidesthat has

invitro or rn vivo by including-a marker--in the
begpcéensidihieseiAs tin s cosiexh axpreesian dens ept egpuire that the gene

[ g S
pF%ogjrﬁt.b%.ss}ﬁitrF%sﬁw seh stg Q%“mg;ﬁ {The 2?00?} Zg et%d
Adenstirus Vectorsi Brichim B]d?ﬁ)ylsDMtaSlISGB(‘DB) a-1H.ug

sel ection marker aids in cloning and I n the selection

of t IAABE &MReAINeNt Qf th@x‘ﬁﬁ%’l‘t@n 8’&@18§P"tel$§t°”c\tﬁﬁt%frmay comprise a
OBl SR CorRBIPHE F o BB AR Kno LAY ¢ gefiict
ongﬂrkmtmn & acBmMruseda Vo kinligeas dsuble- stsaridadolNA virus, allows
STy oo S DS oS nens 8o 7 o
Irﬁ@éﬁt‘?ésﬁ t@'réﬁ’o s, BSe %HPﬁ&fiPé?me&'idrth h@éi%éﬂ% %i%e@fnolt result in

sel ect abl e ers are known to one of skil
chtmnasamalsieas;gret@ be&wamamenowmaPDl\wt caih reglzagin an episomal

et BB TREr et RRi o b FaRRR B A el stable

- aﬁa ?foegéﬁcﬁné réé‘ﬁ?ﬁ@erﬁénﬁ’ﬁé’ssbééh WBicete S ERECEREASIVE IR ation. -

may be i1ntroduced into cells. In certain enbodi nents
of t Adenavisus iopartictlarlyspitalslsifohuse as a gene transfer vector

because of its mid-sized genome, ease of manipulation, high titer, wide target cell
range and high infectivity. Generation and propagation of adenovirus vectors
may depend on a helper cell line. Helper cell lines may be derived from human
cells, such as human embryonic kidney cells, muscle cells, hematopoietic cells or
other human embryonic mesenchymal or epithelial cells. Alternatively, the helper
cells may be derived from the cells of other mammalian species that are
permissive for human adenovirus. Such cells include, e.g., Vero cells or other
monkey embryonic mesenchymal or epithelial cells. An exemplary helper cell

line is the 293 cell line, which was transformed from human embryonic kidney
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construct conprises a virus or engi neered construct
derived froma viral genone 5 which is used to deliver
wW@2mneeEe2 conposition to a target cell. The abPeT/Cx2008/001061
certain viruses to enter cells via receptor-nedi ated
endocytosis, to integrate into host cell genone, and

ceHPbeIds/ DNﬁﬁl frggmeﬁtssm@ bdns’tfﬂ@tnﬁb‘l%leﬁpr%@%éy E1h§t‘d)@em§d Methods
them attractive candi dates for the transfer of

feropdiuginogiiieeelismns PapRER!iae agenpyrusiave peemgescrived.
pr ef Q{Jo?t‘fjor@? 8ASd Qs thay Bb"e‘?ne;%péa % ye%pgéé_gigr? Eohdifucts in the

adenovi rus
prﬁ@bmdmermmnemm& derivegidtam glr‘USeﬂBaﬁh aswactimid uidgs (Walther,
t hose constructs cont ai_ni n enovli rus s uen
Wyend Steif: Ur 62Q00) Dfé’@ﬁ@é’ﬁ% ) 248 Ay gnBrasHEI e Y hao, N.
e"f‘i%?j Aégm Rrof BREcH P@Wéﬂéh@ﬁ&ﬂ&%rﬂé& gélﬁ%h E.A. etal

erein. cont ext, expression
(2@erl) Aev Dinagy Oefie Rm/r@,?, (2 687EY) ey by mmrdeyecédAdSElenal tumor-
Tar

SRBEGvraRIGaRT sEleSive s gl Tee UERaT e présent invention
a}ﬁ?éméwéb ‘il Heflvking] LORCeLHPEH0D Manebt ohec/ smaawzm

€ expressi on vect or may conprise a genetlca )
engi rayeeal ﬁm—waifm@tb\ede\fmrrtns trasfe @‘c&g@rasswmeonstructs into
a,.36 kb, line

kel Are BOaRRRIE DR pdpatingfion. These
lrﬁcﬁu@l@ cﬁicﬁﬁﬁ%h@EPﬁﬁér&éblmétléﬂ\VDE\AErdéWaﬁ gmm@m@eﬁ direct
up n contrast to retrovirus, th

naammeph@m PNAdeades lippseines aBdI|IP§fQ§?®@”QIF‘r%DNv“e@QmP|eP<ﬁS cell

SRRk A SRS BT MRy rcostr

nisdl afe@ptrshdf¥ctid. SO, adenoviruses are structurally
stable, and no genone rearrangenent has been detecte

af t erORSE tiesexpressian constdstdias beatearliMered intg the cell, the nucleic

vec% é@@éltt)%% g@ée%gl,n‘? ?{eg 'm %@%‘%a@%ﬁ ﬁ@gégf’s'tloned and

emmsrslebéﬁtlctvﬁﬂereht gdteﬂ | lnecgrtaim émtioainrgehtsc Ehé nua:lalmlcaedcodmg
infectijvit CGener.at i on a %opa at i on

tfa@@ﬁwﬁ pgent Bay Mestably\iniegrirg IR thewengre ¢ %etI%P gellndhis
AELRET R R EBHER, AP ASKATR el Gogous
rhmrabmwhoat(gene e¢placement) on érmay iveringbatedrin @ random non-

ith t
SRER 6 10% i, R irstationy db et SirHas Sttt Jfe grcleic
*-dangWfély! s 2P r'n%?ntélr\éa n"i“ﬂﬁ-:- c Pégbss%p‘é?atfeoépl%m segment-of -

enovi r us. I's incl Vero cells of

DNAe Suchomnicigic et mmenmé'aplspﬁxQS"@ncege skaueaces sufficient to

S R SRSB4 R B0E58bh it
H@sﬂﬁéﬂ’cy@l@ W@&ﬂ@ﬁo@%ﬂeﬁv&@é%(&&m&onﬁﬂj&%nb){he

DNA fragnments and constitutively expresses
Icmaim indhe oetl ndse the nuelgicagid remads is slepsndaat on the type of

99([39&359&% wﬁstﬂ?&%ydlg)l,lgd.have been descri bed.

In yet another embodiment of the invention, the expression construct may
simply consist of naked recombinant DNA or plasmids. Transfer of the construct
may be performed by any of the methods mentioned above which physically or
chemically permeabilize the cell membrane. This is particularly applicable for

transfer in vitro, but it may be applied to in vivo use as well.
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Addi tional viral vectors may be enpl oyed as expression
constructs in the present invention. Vectors derived
WO e@aediiuses such as vaccinia virus (\Valther, PCBHCH2003/001061
and Stein, U (2000) Drugs 60(2):249-71),
adeno- associ ated virus (Zhao, N et al. (2001) Mol
Ei Ztlﬁ%thnl @Poﬂ%r%%t?ﬂﬂﬁ?m ofating iheemtesvior treasferibog earaked DNA
A e : i - n
REgSSIRN eApst mtopa)%gﬂ?'/aﬁ%rapg'tvgeri%l?ﬁfclggé@%(fé?ﬁe}‘?sT%'%) method
Conli cati o . . ) .
oo BRLB P THIR) B bifgtae I i Aphepearet et
ve&ioity(a?n@wl:mg tt&;mgm parcetsl enbrapes and epdeeeells without killing
non-viral nethods for the. transfer of ' ,
thersn s eV RFELdp YRS F%@C@ﬁk%%“%?ﬂ?a{' Pariicies 718 Uredyf 1 tis regard.
O@% ?E@WHE@ %qeﬁé(s bh& Hﬂgﬁ%ﬁé?é G}é%ﬂ%ifgg]to dirsiate ameladtical

Cl um phosphat e precCipitation, E- dextran,
cueterttt wiojchria turorprodidesdive mutivedpriee cthemicroppiediersed may

cogsiat AP0 Cobh BB IR U0 g U g T\ 5 bgace.
M CraRH &sbblfsenta8Gct 4fBESibn cbhstiBsisahay be entrapped in a
transfection. Once the eXFarquSI on construct has been

lippebmee ipi ¢armplexhearesapsuteh or AHgréPENUIZEPR USRS gr more of
inb e B8 sBlcit e ESStechuf o B AT B3 cBRBied Y Brectamine-

DRArdGthplegg®odi ments, the nucleic acid encoding the
active agent nmay be stably integrat eo‘ into the

of tlnecartgin embediments; it inMangAnnte IRospme W@V%%gé)ﬂz{r?e%'exed

| ' ' ' ' .
oSBT LA, ShRulsBIB8HErys, e frosome may oo
cdmp|@gé?b?@mp;10??d aﬂm@nmmgwmﬁgcmc nbodastona chyenesomal

augnentation). In t [ '
prokng (HMG-The Iy heraTHOAIMRaS, el IRosoB1d MayBeeghplexed
o GRRIRER i EALEIBh FURALAL) and@huaSeh nucl el c acid

_ ‘episomes” encode sequences sufficient to
25 pethéartexpre sdiemaonstrasis whigh carmbe @mplayieg éndelher g nucleic

i ansadig 4 BAFLRY cae b walsruedPirptEbmadHiEr SR Spenictes.
Tﬂwé’%@’éél&%d%rﬁ%@eﬁfﬁe s etiiiake 6t RlaerablécliRERIy@CcEptor-

t
de_endent on the type of expression construct
menijztey emdotytogistin afpsicall evtasdotieaellsof Besrusernidheicalh type-

S oS BB A RRBL A, 2GS Bt By Bpecre.

: C0nSR%Hébtorﬂ‘ﬁé’di@%doﬁéﬁ@fa;ﬁ@&irkl_)‘(vé?ﬂ&le@fgehb%"y&tdmm~of«two R
a

ment1 oned above which phySically or chemcally
carapopenist izeelt taseptortspestisrligaad and 8 ONApinding gggpt. ySeveral

.a icable for ranst [ i . ' e

IG5 BEVs Borr Uoed BN IBEShoH st ls bateihed

a5ialddrdLORBL SRR rahsTestn. | h aiuitidre repridvodil growthdacton ¢EGF)
invention for transferring a naked DNA |

has also been used to deliver genes to squamous carcinoma cells (Eur. Pat.

Appl. Publ. No. EP 0360257, specifically incorporated herein by reference).

In other embodiments, the delivery vehicle may comprise a ligand and a
liposome. Thus, it is feasible that a nucleic acid encoding a particular gene also
may be specifically delivered into a cell type such as lung, epithelial or tumor
cells, by any number of receptor-ligand systems with or without liposomes. For

example, EGF or other small molecules may be used as the receptor for
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expression construct into cells may involve particle

bonmbardnent. This nethod depends on the ability to
waewalernat e DNA-coated mi croprojectiles to a he@iiCA2003/001061

velocity allowng themto pierce cell nenbranes and

enter cells without killing 5 them Several devices
mddatedicdstiveradi agusier) écuawntodnngsa ge@e irsefanly tumor ils that

N CE AN E AT R N i e
.u?g%),%@%bg‘?% tBQ?Dg'?é% VE d98E mEH@rr‘r]ﬁ:)CCQQBQH' ecdlii lb@Remia)

consrs Ologlc Iy [ t subst ances
angUdAASndlangsiag oao singitrty e adsd akrhargeting mhaetiesnt

ﬂjgga ?éggﬁls"?’bg @gf%z% @%ﬁigﬁﬁ%ggﬁm?ﬁ%ﬁé’ 8%? p(ietpe Serf!)r?ned
ungll L& \Ald %d{@f@ Eﬁ@l\ﬁrgéﬁ@ Pefdp oy r‘e'?@rsff@tth@@éblatlon of cells

osed ction Il,” above. Al so contenplated are
frdnh pofardmatitne debeky of mptusteis acichinte theasellsertydar, rasst then the

B N I N s

refd%al bﬂ?s%%@?orﬁﬁﬁs Bom AR anfal epd pbifm uituesiof dtells and
conjunction wth nucl ear non-hi stone r onpsonm

tISpues eBee, elgvAhgnen, Myeiftals @QOQéM@rF@@dﬁﬁ@n%Oﬁ 15i?é1d Kawai, K.

ot { OB WO SO RS 1 S Rl Pl K08 P 238 O B
6,400 @bQCéQcHP@f @AY §tbdrpordedd Mereia by uefeeence.aci d
encoding a particular gene into cells

recdinmennannatenee| Sdiyes P BTePaedihygroysKaYs. In
oragg: tt@?%ﬁ@% $§§§§ \ggbl'ev\ﬁh&éofrﬂ%ﬁo%?\dqﬁ%ﬁfg& QGtH e by

OCytosis 1 n alnost a eukaryotic
exgpbision Beastrse, tie ddile ty@bélly wmemammo‘omacd ivethr hhlemqrmt ratio

KIS0 CORCY ATIC L
coﬁ%ﬂgﬁia%%ng% lt F‘fé’&%&éesoéret Wal| R@Wﬁ@@%&e & $€l in the art.

or - Speci and I ndi ng agent .
SeveEmmpl%'é dfl@@fﬂsnmamllbemstweldjllmes are Vero and Hela cells

recept t ed t f
g el B SanE6ea TRt eT vy 136, BT Q8T 393, HepG2.

g&’%ﬁ?fﬂw ard W@Kfc%% ol &b, HRSsPESPstPAAMASBE chosen that

I'Ver genes to squanous carcinoma cells (Eur. Pat
madplatestiis exdiessiBR o $8062(ted seaLPNess, 10f m%ﬁ%@ﬂﬁp&icess the

gé}'g SI f b¥%tﬁ{e§r{1gﬂﬁg) d%ll%éf Q@c@ﬁ'gﬁggﬁ@ % geg I@G:osybtlon) and

pﬂdc%@%ﬂﬁge gTrEiéavéde)'o‘F pré@f Plotiutiahag beuslpairanafardhe function

enco particul'ar gene also nmay be specifjcall

ofctekipretesnl Different besticelly have eharagiensiis@nd ppeiis mechgpisms

b I S

o e Gt PRI Bnd SRS AR, A

cSIMhds HheS Wyekrmarabbelhedendo inttire ¢oepowectfmodificativd and

2004/ 009112 PCT/ CA2003/ 001061
processing of the foreign protein expressed.

A number of selection systems may be used including, but not limited to,

HSV thymidine kinase, hypoxanthine-guanine phosphoribosyltransferase and
adenine phosphoribosyltransferase genes, in tk-, hgprt- or aprt- cells,
respectively. Also, anti-metabolite resistance can be used as the basis of

selection for gpt, that confers resistance to mycophenolic acid; neo, that confers
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medi ated delivery of a nucleic acid encoding a gene in
many tunor cells that exhibit upregul ation of EGF
WO e@epbuan2 (Basel a, J. (2002) J din Oncol 20(9)PRRECZ2003/001061
9). Also, antibodies to CD5 (CLL), CD22 (|ynphoma),
CD25 (T-cell |eukema) and MAA (nel anoma) can
resistahed toytheeamired)\aosicer Gdt 8nandrbygro, #wat conferscesistaince to
enbodlnents gene transfer nmay nore easily be
hy@roMmyicied  under ex vivo conditions. Ex vivo gene
therapy refers to the isolation of cells froman
animal, the delivery of a nucleic acid into the cells
i n vFtano thafareghieng, tthan beseemhol vahieusoiiddte anddeatsires of the
. back into an aninmal. This may involve the surgical
INVERHOARrOMEYi ssue/ or gans from an ani mal or the primary
culture of cells and to tisfdesy See, e.g., Ahonen, M
et al. (2002) I\/bI Ther 5(6_7'0'5_15 and Kavval K et
aI (2000) g ) part Opd eriion.

ncor por at ed her e| n b&eseﬁmmnce Prl mary rmrmal i gn SEQ.

cell cultures may be prepared in various ways. In| IDNO.

Eg@,{ TOr tne certs to Pe Kept viable while i n V|tro 1

in_contact with_the Xpr e str

SRl S G Pkl S ARG BBt HE Lebr| ect

[ Gtuilgs GtuthabSyg%mLan@lud_as GtuNadS@Alajleeu@idLywt rients |and
otected—fromm—crobial contammatton—CetH B

,uIFure techni ques are well known to those of skil|l in

ks et Ber Al kardive §1leys (Yab$erIAlanteitis Clirl-yRYaitSeg dlailepj ines
AR Ae L BN 8eHRh BeCiB)sIGiu Lyandl s&ldia Ldungscaf Chi nese

hanslier ovakVv \M 38 BHK COS. '7’ 203’ }_Ianr"’) 20
\Plueb Clupla- 0 e Rude] P2 AR LUty PE gk VeI SR Aot | 3
>Gma1yﬁ GmyallserelhdlseﬁlquaGIu Ve Gl Ald beu Gheysaxpr essi gn of

N G L e O

bysgPys Ly VeI Seyfatrwhys GnEYs Yl GReN3 LobLYEEYY. . cl eaviage)
DK-cBX-0t i n_products nmay Dbe | nportant Tor the -fundtiorg
Jk %&%Egrotei n. Different host cells have

-4 ristic and specific nechani sns 25 for the
pBsbit:t r ansl ati onal processing and nodification of 6

DEQERIERS- Appropriate cell lines or host systens |can
he chosen to insure the correct nmodification and

HPask B8N HEgas¥ the foreign protein expressed. A nunber /
DMKESPREVE LG LAY IRQRRYAHRGEYRINYTEAUALINEQIME Y ARDIGEN Gt

LRGeS b AN AR AT FeoS T IVEDRISE 50
1 BNBERREAHGSHhBY R BRAAET KRNBIPSEH-CHROREE TLNIGRKRVILK
1gﬁékem@ﬁ|QQ/@VS‘HYH¢Fé\)r\@YLfmveﬂmiDNlAﬁéﬁWRFEPGDc

Ry e A AR TSa BS A P
1 GBPKEDRNGRENIEIHRKEYOUKYGRAT GDSIRLGDINLIAEIBMDYALYG

?BRA(PESE kIR SMEARO8 A PASLSA/ITNAVIDY TGIKADIGIKDGLIA
SIGKAGNPDIMNGVFSNMIIGANTEVIAGEGLIVTAGAIDCHVHYICPQLVYEA
ISSGITTLVGGGTGPAAGTRATTCTPSPTAMRLMLQSTDDLPLNFGFTGKG

SSSKPDELHEIIKAGAMGLKLHEDWGSTPAAIDNCLTIAEHHDIQINIHTDTLN
EAGFVEHSIAAFKGRTIHTYHSEGAGGGHAPDIIKVCGIKNVLPSSTNPTRPL
TSNTIDEHLDMLMVCHHLDREIPEDLAFAHSRIRKKTIAAEDVLNDIGAISIISS
DSQAMGRVGEVISRTWQTADKMKAQTGPLKCDSSDNDNFRIRRYIAKYTIN
PAIANGFSQYVGSVEVGKLADLVMWKPSFFGTKPEMVIKGGMVAWADIGD
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resi stance to the am nogl ycosi de 418; and hygro, that
confers resistance to hygronycin. Fromthe foregoing,

WO poogapibe seen how vari ous objects and feat ureST/0A2008€01061
5 invention are net. Table 2 Sequences Provided In
Support O The Invention. Description SEQ. I D NO

FPOIBSIPTPEPVIIMRPMYIGTEBKABE AL IV SHAALDRRVAVUYGENKBEr | Al a

-elyvShYRK LQMkL}éB%L@Frvﬁbé’sﬁq}kAgdkLLd@sﬁﬁvVEéRf@e
N'a Leu u Lys I

-

u Val Ser Ala Leu du Lys K-coi

VELK/al Ser Ala Leu Lys Qu Lys Val Ser Ala Leu Lyp
u Lys Val Ser Ala Leu Lys Qu Lys Val Ser Ala Leu
Lys Qu Lys Val Ser Ala Leu Lys Qu GQu Val Qu Ala
Leu Gn Lys Qu Val Ser Ala Leu u Lys Au Val Ser

Al GQu Cs du vVal Ser Ala Leu Qu Lys G u Val
IY;’I gl»%ﬁtnﬂé%u Gn Lys Lys Val Qu Ala Leu Lys Lys Lys

Val  Sele 18llewingtexarspl6k furtyst iMadtrabe theNriveheitn destitseddisrein
Lys Val Ser Ala Leu Lys Qu Lys Val Gu Ala Leu Lys
apdarg i spiwaysintedsy tedingit gha scome otsANYRtiPAck Bean
Urease 7

VKL SPREVEKL GLHNAGYLAQKRLARGVRLNYTEAVAL| ASQ MEYARDGE
KTVA@. Mek4pabld GRRQVL PAVPHL L NAVQVEATFPDGTKLVTVHDPI SR
ENGELQEALFGSLPVP LDKFAETKEDNRI PGElI LCEDECLTLNI GRKAVI LK
VTSKGDRPI eel IS BVRIDESIBEDRRKAYGVRLNI AAGTAVRFEPGDC

O TEEPRP LT RV AN G ORI R DT A R RE "0
chR@/MieEEKM-RDAEYERBCateRPX GIHORYICHRANStNDYPeptidetDiverdtieaied from
thg egeERIERRAISTREINY EFReRRVUREEE (POTRL e\ AR RIS AR R
ahizefd Ak o3P BBMMAERARIBEAIPSPE [VRLYEQT ildeM i dtide S e washed

SSSKPDELHEI I KAGAMGLKLHEDWESTPAAI DNCLTI AEHHDI QI NI HTDTLN

WHAGRWE HE R ARRGRYI BT edSREACBSFRFDIWithyataKkasetRSSINRTRFIee ze-
dried. Synthetic peptide was purified by reversed-phase HPLC on a Zorbax

2

p— N e

semi-preparative C-8 column (250 x 10 mm L.D., 6.5-um particle size, 300-A pore
size) with a linear AB gradient (ranging from 0.2 to 1.0% B/min) at a flow rate of 2
ml/min, where solvent A is aqueous 0.05% trifluoroacetic acid (TFA) and solvent
B is 0.05% TFA in acetonitrile. Homogeneity of the purified peptides was verified
by analytical reversed phased-HPLC, amino acid analysis and MALDI mass

spectrometry.

A2. Affinity Purification of Urease

The affinity column was prepared by.reacting hydroxyurea to epoxy-
activated Sepharose 6B (Amersham Biosciences). Remaining active groups
were blocked using 1 M ethanolamine.

Purification was performed as follows. The column was equilibrated with
PEB (0.02 M phosphate, 1 mM EDTA, 1 mM B-mercaptoethanol, pH 7.0). A
crude urease sample (Fig. 2) was applied (0.5 mg/ml in PEB, total 8 ml). The
column was washed with 15 ml of PB (0.02 M phosphate, 1 mM B-

mercaptoethanol, pH 7.0). The column was then washed with 8 ml of each of the
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TSNTI DEHL DML MVCHHL DREI PEDLAFAHSRI RKKTI AAEDVLNDI GAI SI | S
S DSQAMERVGEVI SRTWOITADKMKAQI GPLKCDSSDNDNFRI RRYI AKYTI N

WO 240ARI BOYVGSVEVCEKLADL VMAKPSFFGTKPEWI KGGWAVDE/Ga2003/801061

WD 2004/ 009112 PCT/ CA2003/ 001061
PNASI PTPEPVKMRPMYGT L GKAGGAL SI AFVSKAAL DQRVNVL YGLNKRV

FEROANYRIRE LW INRASI PEB TV DRER YN MEARRYLAE Y83 RSN The
YFLF V. Exanpl es The fol |l ow ng exanpl es further

Yrease WlaéteéU*{GHéNlﬂhﬁé’ﬂltCPfcﬁB de2dvliphesphates il VI3 -aretcapimethanol,

he sco e, of
A, SBlect b e ablons. drtackis Va6 Spftnmcti ansing Ra
280ne (FigP3y &6d PIPL (G5 chlas® aﬂé’l’s@’?STﬁe% Jh?rﬁi Q%iored in
usj n |o conventional N-t-butyl oxycarbony
Qe NalN y. Peptides were cleaved from the resin by
reaction with hydrogen fluoride (20 m/g resin)
contai ning 10% anisole and 2% 1, 2- et hanedi t hi ol for

1.5 IB. aExaBpleP udPrayephiistest iverGrasesltsl Cohjugate! d
ether and extracted fromthe resin wth glacrafl

acet Hr€38¢ GO Ganidals, was grerared Syrilipealvingpébiode Jask bean

Ugg?néé erg%(gpg {Jfg@ﬁ\@ﬁg %’5}?&8 bﬂﬁéé@ﬂw %O%R?n{g of theifypctional
cmast—llrddee SsilipelyIBEOWasapded to Hezsglutibn bnd thé ReRUrdRas slowly
0% B/ mn) at a flow

HizBed "ong AN R foord feiherbiree ineanid raies therodiebwed against
2MM fﬂhﬁgbﬁ%eéuf?eraé% ngil f-ﬁﬁ@reﬁ{b@g%{gﬁé‘ mk% I's 0.05% TFA
nmogeéneity o i

in acetonitril e puritied peptides
was Heeqif OreE-Cdﬂlea“naIthemammrow dinked(phaspdvadhfded to the

iR R OB BpRuBf ek S Taaee T9nd havrs At prt
terabSHERUNGAST Y e0iRLRGAsBYconfIRRRS WaQ d?é!lgéé’élé éﬁ"% Fr8sh BRI

activated Sepharose 6B ( Aner sham BI 0Scl e ces
pPhesriaie hyfies ef pE §2ayemighstowemevil wrbejligasé goil phbtide.

DFARARE| BB oritiat 1 BB RRCn BisSBlyedon vimL. o 2mw
phdmmﬂtetb@ffeil pFlvy B3R agpire t5-sgphaask @;ef@@dlehn fBHertr%}

crude urease sanple (Fig. 2) was appl

pPW’QﬂEB” t giaavoig valyme frastions (whigh metam@hm mntmreasem
C@'ﬁllﬁgﬁe( Qe gg'o%bo?r%léﬁ{sedne% M&g?% %‘ﬁﬁ‘?pt oet hanol , pH

The col'um’was t hen m of each of
t he The purity of the conjugate and the ratio of the coil to urease in the

preparation were determined by amino acid analysis and MALDI mass

‘spectrometry using standard procedures.

C. Example 3 -- Activity assay of Urease and Urease conjugate

The enzymatic activity of urease or urease conjugate was carried out in a
coupled enzyme reaction with glutamate dehydrogenase (GLDH). The amount of
NADH oxidized was determined by measuring the change in absorbance at 340
nm (Kaltwasser, H. and Schlegel, H.G., Anal. Biochem., 16, 132, 1966). The
reagents used were: 0.10 M Potassium phosphate buffer, pH 7.6; 1.80 M Urea
prepared in phosphate buffer; 0.025 M Adenosine-5'-diphosphate (ADP) (10.7
mg/ml) in buffer; 0.008 M NADH (5 mg/ml) in phosphate buffer; 0.025 M a-
Ketoglutarate (3.7 mg/ml) in phosphate buffer; Glutamate dehydrogenase
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73 WO 2004/ 009112 PCT/ CA2003/001061 follow ng: PB +
0.1 MNaCl, PB + 0.5 MNaCl, and PB + 0.95 M NaC . The

woe@aseirns eluted with 8 m of EB (0.2 M phospiEC&2003/001061

nmM R- ner capt oet hanol, pH 4.6), collecting | m
fractions. Fractions were checked by reading OD at

(@@@H%blﬁltl@n fibe dtin BRIOMIGE ioasUBO /AN phaspmteﬂnﬂer prepared
col um was stored in 5 0.01% NaN3 B.

fregle prpatq assat Yirasersoidioncyas PeRirad Qb’ed'%ﬁcé‘é!g‘e i ghpsphate

oG08 BT A0 BRRER T o1 5 PR e Ryl Bdoprga resh

pritetd asgay. of the bifunctional o cross-linker

ﬁzéfﬁpﬁw‘a’%ﬁnﬁ‘é@daoégdéﬂé i I Simicatyardartiage buffer
hen.d

2l 0100 SR S50 ABPY RADIRISL P and EMAIBERRABEn &

r'enove excess

chvetd. | Thé %be@tr@bﬁicﬁbmew way adjustaceto 3{410 Brmay)d %%C adtiecuvette
to the linker-podified urease solution and slo

withyte ap@lred3n@r@d@tawasm¢epslmtsﬁpsgﬁatreplaotom%eeaﬁ ¥5°C for 5
RS T SR8l EAerdtie doDligFarRaR hEn CoHBBIPORicrate, ifany, a
340¢omj ugated coil peptide. Dialyzed urease conjugate
hili t hen. di ssol v [ n. of 2 .
bhos ShdbBals fenaymatcT Rtk i MLl 15 wBpRAuLtigpavas added
c?QJéJ&R/éctt%r T ERsfgePinithé 'a%@én*b%‘?‘\ce-a’ﬂ BAOHH W@b#@@orded for 15
ractions, which contained the coil urease
mionjEngxine, activity wasotards|atedewitte adidcesawenio ahaﬂrbamﬁ aug40nm
The purity of the conjugate and the ratio of the coil
PEbMifease in the preparation were deternined by am no
acid analysis and MALDI mass spectronetry using
st andard pr ocedur es 25_ C. Exarrpl e 3 -- Activity assay
xampte ‘ edy Gonfugatact i vity

%ug?\@%‘%ﬁﬂ%}ﬂ@“ﬁ% @9 %’Aﬁ@&%f*ﬁ@gﬁ%&r SR A G2 mi (e
1(riy/A): - (27 FecanikeY); 3M@H|L@%hﬁipéﬁdda@8(mi@tey rdreed by
measuring the change in absorbance at 340 nm

Q)Baﬁunmg@%rcrowmgﬁ@ KddHHdégrcel. G, Anal . Bi ochem,

L LRI S A S iy o

cﬂrcﬁsﬂﬁ%ecbpw phosphat e buffer; 0.025 MAdenosi ne-5" - di
P

P S anghsbbiida OB 5L et T S SN mg

G ut amat S0QHhoREMSOY T ), 1 Prospnate butter:
b. Dissolve E-coil in PB (~2 mg in 392 ul of 10 mM PB, pH 7.4 + 4 pl of

TCEP, 100 mM stock)

Add 1 pl of Tris (2 M) to neutralize the E-coil solution

Add E-coil solution to the KMUH solution and incubate at R.T. for 2 hr

Keep solution at 4°C overnight

© a o

f.  Next morning, centrifuge at 12000 rpm for 5 min. to remove insoluble
precipitate.
g. Remove KMUH and DMSO on a C8 HPLC column (0-20%
acetonitrile/ H.O with 0.05% TFA) and collect all peptide fractions
(75% acetonitrile).
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WD 2004/ 009112 PCT/ CA2003/ 001061 (GLDH) sol uti on,
free fromamoniumions; 50 Um phosphate buffer

w@e@paoaw fresh prior to assay. Urease sol utiPCI/aas003/001061

prepared by dissolving in phosphate buffer to yield a
concentration of 0.1-0.5 Umnm. This solution was

pr ep®: ed Lyopkilize thre peptide fastigns éndisisesk maM3.ni ti at ed

by adding the following 2.0 nL of Phosphate buffer

2.40 mM, 0.10 m each of urea, ADP, NADH, G.DH and

a- Ke @{},em ophot onet er

was gg?uﬁted éyOﬁgﬁ@%%éOT%I@ﬁt\%%%te with the
adde@. i ngpegaehtzmgad aptinedy) eigh26 mpexftpeciphateimereamber
vl 25C for 5 mnutes to attain tenperature

equi l i bration and then establish blank rate, if any,

at B0 3AQdEmI bPPBY, pHRY e éﬁwzm@f%d@aﬁtﬂﬁﬁy t%rth vial (final
m of the urease solution was added to the cuvet

The chanb?é”ﬁlbloﬁ)’i k. amag/Mhane gant3awirhuntidhe peeoda@ampwder
for 1,5 & ' d‘reactlwty was correlated with a
decrease |n sor ance at 340nm per mn. 15 D.

Exampl e ¥hcubaE§ ep@oht tem obr QirhinAnt i body Conj ugat e

Materj al & i ncl ude; d( Rat Anti-hEGFR | g n(],S/'Ser ot ecz)

200 Fg/ oRemave pero atqbww;lng@t)mesyénwo( aeatete buffer, pH
(3) Sodiym mperiodate (Pierce); and (4)Bifunctional
crosslinker, KMJH (Pierce). 20 Functional nodification

of E-coil was performsd by performng the follow ng

ol LEISIHaE8I08 s PATomses By T8 OO SEepeD asol ve
E- COb' ' Ooﬁgerﬁt‘rgter&ldlﬂeé%tl (I)>d>g 2/14'3‘8[“;{'4; |FZH OW Iivglhégrde

pl of 25 TCEP, 100 mM stoc
M to neUttraireezElltehenlEs 30K M¥\d/a).i on d. Add E-coil

5%he bl 2" 758t ok i etioha ksl Bxteiictction (deg/tl daraS] to ha
nor ni ng, oﬁtﬁ@tdm&ﬂé@ aﬁhbé@;ﬁg&uﬁ% SHtaip nﬁf dﬁ?g{%@é{rﬁlbody in

i nsol ubl e recipitat ve K
a C8 HPL@QI@I&J QFOPIZICﬁ/é .acetonitrile/ H2Owith 0.05%

TFA) .and c tide,fracti 75%

acet Sni tlp%?;é%?e Lt r% p for2hr wntth sha é
d. Purify the antlbody mixture using a Protein G column (See Fig. 4).
e. Compare and analysis of sample (before and after affinity

purification).

E. Example 5 -- Biacore Analysis of Coil Urease Conjugate and Coil

Antibody Conjugate

Cysteine containing K-coil peptide or the E-coil peptide was covalent
coupled to the Pioneer B1 biosensor chip according to the manufacturer
suggested protocol. Briefly, the dextran surface of the sensor chip was first
activated with NHS/EDC (15 ul) followed by addition of PDEA (20 ul). K-coil (or E-
coil (50 ug/ml) in 10 mM sodium acetate buffer pH 4.3 was injected and allowed
to react to give a surface density of approximately 200-400 RU. Remaining
activated groups were then blocked. by injection (10 ul) of a 50 mM cysteine, 1 M

NaCl, 0.1 M formate, pH 4.3 deactivation solution.
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75 WD 2004/ 009112 PCT/ CA2003/ 001061 g. Lyophilize the

peptide fractions and check by MsS. The anti body was
w@ziodioea2 by the follow ng steps: a. For each PCTgA2f03/001061

anti body, weigh 20 ng of periodate in an anber 5

vial. b. Add 2 ml of PBS, pH 7.2 and 2 ml of stock

ant i W€idetic expérimentsl were parformjeahon Bdipcore30@OSnatgumEent at 25°C.

R dpsRatortthcontiad ob 1T i P eR BIECon pfESe fepifurease or

dﬁ'ﬁ'ﬁ(i@oﬁgf Qﬁémogﬁdlﬁoéléfléh%a%et BAB3VS 29<0|@s'F¥beneratlon
acetate buffer, ga i on was perforned

rhesef(6M guarmgln@tléﬁb Aioworaie oh rmnm&jmmamdutbmhout the

1< £ s Pl 2 Rab ThA BN siohBy Web RS B8qTh g me win

sanffling savéry 05 éénﬂq:llcmedidé‘w vérsubainie sv‘nsb@am fEac:h

oxi di zed ant| body solution (containing -
sensPrgrar ehiaingsevas somaetegfor bwkgeﬁﬁctl\ce Inriﬁzs @baﬂ@esaby

ngg)?rggﬂrg@EmE re%o&l]{sqlr:f%ggmé b 08258/ ‘%orjlz> ury x¥k é@?surface

e. Conpare and anal ysis of sanpl e (before and
after affini xlflcatlon) E. Exanple 5 -- Biacore
I——

AnaI)F Examp; %eg—%@éuqate and Coil 25
Anti %H%m%ﬂ;lﬁ%%ﬁ]a%ﬁ{l@é Wﬁh‘?ﬂ{?ﬁé’rﬁ Mapem&r )ngapdpaﬁ%tdogﬁrcmoma

or the was coval ent coup
Xenogeadts \Bérebusmlafwd)estm PArio=bs delegtacoweleegenerally 5 to 7 weeks

S50 e PR, Lok o™

é@ﬁ% d by additi f PDEA (20 I
-CO 5% él}ﬁ&b&é%ﬂ%nﬁﬁ(’\go ){g?ml) : gnlg nivi sodl(um - )

acet: eM@F bmeﬂlfsemerpkﬂsedstowaragedbe e@nagdaftsl. | Oveecells were grown in

VEH et e iRl 6 SR o it SRER R AR Fint -olutamine
Mmhegedmn Pwmte %n@%@ehﬂél aPhing defisTMtameiseiang. 101%, MBS:;

or mat e, 4.3 deactivati on sol ution.
'Rm @bmqmb@lqrz/vmnmm@@/\@mé%lCoz 37.50C, and 80% humldlty The

cells were harvested with 0.25%(w/v) trypsin-0.03%(w/v) EDTA solution.
Approximately 1 x 10° cells in 100 uL was injected subcutaneously to the right

flank of each mouse.

Tumor growth was allowed to proceed for about 6-8 days allowing the size
-of the- tumor to reach at least 2 — 4 mm in diameter. . Doses-were administered via
intratumor injection. The dose volume for each animal was 50 uL. Each solid
tumor was injected with the given dose of test article in a “fanning fashion”.
Tumor volumes were taken by external caliper measurements. Body weights
were taken at the start of the trial and-at time of sacrifice.

Results, as shown in Table 3 below, show that tumors were not

perceptible 24 hours following treatment.

Table 3
Successful Treatment of Tumors in Mice
Mouse 1 2 3 4 5 6

MCF cell 08x10° | 0.8x10° | 0.8 x10° | 0.8x10° | 1.3x10° | 0.8 x10°
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Ki netic experinents were perfornmed on a Bl Acore3000
instrunent at 25C. Each bi osensor run consisted of (1)
w@2@00891sanpl e i nj ecti on phase (coil urease orPCT/OAR003/001061
anti body), (2) a 600s dissociation phase, and (3) a 2x
15s regeneration phase (6Mguanidine HCl). Aflowrate

of iffleatédmi n was mai ptai ned throughoyt the 5 cycle.

PRimbesizesed ag m buffzys The $HHE Sijgnal S| T ded 3
i NnPetgle tiMe Whh sanpleng|at eyeery 0 gva ndnq'gttea&‘zmm

astrelglt}ngg{sus time (jsensorgran). Each ggrr]lsor gram
v bt,\bl tnr n..lmvefrqnfiue_ip ax—
changes, by %g%drugct n&?’%“égp/ﬁggbo Eluﬁ%ou% g @o0ul | 10U/50ulL
inf'é@}“p%n ¢ycle on |a blank tell surflace 10 A. Exanpl
nje Studies Athynmiclnu/nu female mcle with

11

hﬂifﬁﬁf%ﬂmarg ’%_apd adBMocar ci mehra | xenyr afit s were not
Resdnipetion ¢ SETHYPICAREHIPUEPIE pPRsearkible wWopiserR)blea rrerqeptitie t perceptible
7(24eledugs) of age, and their pody wei ghts at t|reatnent

comencenent range from approximately I5 T0 28 gra
MCF-cel | s were used to generate the xenografts.

15 .
The cRlthaugiethe igrention has hean feacribesivith eespact tb patticular

b Gind 40/ i 0] L-.gl.ut am ne, 200
B Hia 0 PYEDS SR ARl Bt 2R 05 7 trances
aimbacEBSHs cEhdecabbie mmuaa@pamaﬁ fremh tiaiivedtivht h
5% C02, 37.50C, and 80% humi dity. The cells were
harvested with 0.25%w v) trypsin-0.03% w v) EDTA
solution. 20 Approximately 1 x 106 cells in 100 uL was
i njected subcutaneously to the right flank of each
nouse. Tunor growth was all owed to proceed for about
6-8 days allowing the size of -the tunor to reach at
least 2 4 mmin dianeter: Doses-were adm nistered via
intratunor injection. The dose volunme for each ani nmal
was 50 L. Each solid 25 tunor was injected with the
gi ven dose of test article in a "fanning fashion”
Tunor vol unes were taken by external caliper
nmeasurenents. Body weights were taken at the start of
the trial and. at time of sacrifice. Results, as shown
in Table 3 bel ow, show that tunors were not
perceptible 24 hours followng treatnent. 30 Table 3
Successful Treatnent of Tunors in Mce Miwuse 1 2 3 4 5
6 MCF cell 0.8 x10 0.8x10 0.8x10 0.8 x10 1.3x10 0.8
x10 77 WD 2004/009112 PCT/ CA2003/ 001061
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i njected Tunor size 22.5 33.5 15.6 31.1 32.5 8.2 mm
before mmB mMB MB MmB MmMB treatnent Urease 50U/ 5QuL

wWGRIASUIL2 50U/ 50uL 50U/ 5QuL 40U/ 50uL 10U/ 50uL PENOAR103/001061

injected Tunor size not not not not not not post

i njection perceptible perceptible perceptible
Mok CepIMBDe percepti bl e perceptible (24 hours)

Al t hough the invention has been described with respect
to particular enbodinents, it will be apparent to

thoge Asﬂﬂ'héM%Tbéuﬂcél%n%é&ﬁm&om%ém@% GRRE&Nzyin a

nodi fi cati ons can be nade w thout departing fromthe
pharmansubtinal Garieor@se/i00YibitinggrowiponsreeLcelts ind | S

m%’@ggg%;ﬁ%}ﬁé pharmaceutical conposition conprising a

in a pharmaceutical carrier for use in
inhibiting gromh of cancer cells in a 5 mamml i an
subject. 2. The conposition of claim1, which includes
a chethegomnpasitign ggerslaéeﬂi whichoinglkigs Gechareicakentitgr y

o390 SR e BRI 514 Bo=IME e e BB
carhposiiomisladmitsistered saihe sUt@mtcal entity includes a

hydrophi lic polynmer (i) conjugated to the urease, (ii)
sel ected fromthe group consisting of polyet hyI ene

§°§I/’gr e rﬁ/pddéqt%%r%f l imqoiﬂ/ﬂerﬂﬂ%%{%éﬁléfriwﬁ‘é Mut tnl'u‘é?ude

po yh acry
a mgtrophilid palemep ¢i) goyjdoatedetohtirb measd, e(tl)&selected from the

ﬁg’%ﬁ{sfipé&%ﬁfﬁ@ylgglﬁﬁﬁM}b&&%}(rr# one,
P@WMEW@V%%JWb@l&ﬁ?@r‘dx?ﬁr%pgl methacrylamide

ol yhydr oxypr opyoxazol i he partam de, and

polylydrpky priopy esethdangate, qb@iyhydtmxyeﬁayl anrylate; i ) pr esent
i.n_an anmount. eff cﬁlvzto eter&dthle bltoq i
P@VW@Q"%&“Y'@H"?‘? mPIYFIMatly| é‘éry EnPPYRIGHY ?@@'”&au d

p&IPERYRIXEEEInE, ebalyhy8roketn)RixbYSlidHesase.
polyhydroxypropyoxazoline, polyaspartamide, and hydrophilic cellulose
derivatives, and (iii) present in an amount effective to extend the blood
circulation time or reduce the antigenicity of said composition relative to

native urease.

4. The composition of claim 3, wherein said hydrophilic polymer is
polyethylene glycol having a molecuiar weight between about 1,000 and
10,000 daltons.

5. The composition of claim 2 or 3, wherein said chemical entity is a
targeting moiety attached to said urease and selected from the group
consisting of an anti-tumor antigen antibody, anti-hCG antibody, and a
ligand capable of binding specifically to cancer-cell surface receptors.
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4. The conposition of claim3, wherein said
hydrophilic polyner is polyethylene glycol having a

woredoeoedizr wei ght bet ween about 1,000 and 25 BO/0A2003/001061

daltons. 5. The conposition of claim2 or 3, wherein
said chemcal entity is a targeting noiety attached
to S.aiT(theLu:cnaysasnami oéellaentSeWHerannsidmétqgeﬁmg mni)etgiisai ng

f t t ti hCG ant]
PRaSRIE0 1A ORmAT TR SIRBTTRO RS e ByING

t 79 WD 2004/ 009112
m@g}yg&%@l&%gg&fﬁﬁ%fegﬁg gcrafrpo& tion of claimb,
V\,herei n said targeti ng m)l ety is a pol ypeptide, and
{ t f t
oo O, FETbb8lah S PSR s el et o
of NaﬂeFﬁnﬁ'ausV“éqf@! éblﬁﬁirﬁnrl\q Béﬁtﬁié cdregesizedibyi 4 SelGcted

N-term nus, first co form ng peptide characterized
chgrge and ema@dnty thinter@chwith aqs%qmds pppesitalyncharged ailt h

"G RoEUAB R T BIStaLly o ancelsc o RLERER R 4 b

t BRSy WhicH Belides g8 sédond
Caﬁn&ali%ﬂg u@ggjdggld iagge%[g?dMl ;ﬁ){:m | - flor m ng pepti dOn 8.

coirforcung @sptiden of claim 2, wherein said chemnca
entity includes vesicles having urease enzyne in
entrapped form 15 9. The conposition of claimS8,
mheeelmhéécbrﬂPMaﬁbﬁloeélaahez WHRPERIEAd cbiidal @ntity lncludes
long-circulating by virtue of an exterior coating of
vpsicigst hgpirgoreagie/tayman il erirappad 9red to extravasate
into tunor regions, when the conpositionis
adm ni stered intravenously. 20 10. The conposition of
cl abm¥he ehepesifion af dlaness, Weserr saitl vpsismesre lippsongs
surface bound targ etln%unoletles sel ected fromthe

whidugre lopassinUiaincoby WU ian @eroraaatigePf aalyaitygne

j &
oL ol id BRRUtoRal o pReToRBREP rqhe WIS RS 1)
cEBh@o@ﬂWﬂSladnmnlsméredliaﬂravéhouer ein said chemi cal
entity includes a urease inhibitor associated
therewith, in an anmount sufficient to inhibit the
act iyl t%éjéorﬂﬁggltlﬁﬂzo‘f BRim & - wfi@?’@wﬁéﬁl@%éklé%nar@fhp@séh“@s
1, wherein sa urease I's a pla 30 bacterial
haregssurf8@ bound targeting moieties selected from the group

consisting of an anti-tumor antigen antibody, anti-hCG antibody, and

~ligands capable of binding specifically to cancer-cell surface receptors. -

11. The composition of claim 2, wherein said chemical entity
includes a urease inhibitor associated therewith, in an amount sufficient to
inhibit the activity of said enzyme.

12. The composition of claim 1, wherein said urease is a plant or

bacterial urease.
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WD 2004/ 009112 PCT/ CA2003/ 001061 13. The conposition

of claiml1, further conprising an agent selected from
WO b@4geaup consi sting urea, a therapeutically BCT/CX2003/001061

anti-tunor agent and an inmaging agent. 5 14. The

conposition of claim13, which further includes

vesi 3| §he opompasittomaof ¢laien mrimmer aoohpaiging an agent seipgied

for 15. The ¢ rEgosmmn of claim1l .furtth§r i
froGFI W SR SURD § e er R Ce APt S OL AR

s reduced by a higher io

aﬁ%ﬁg@gpﬁﬁé%htomr extracellular pH gradient in a

soI id tunor. 16. The conposition of claim 15, wherein

h ti-t d | I
or o1 R Socandaliin ofaaBE A whin oGS BH 8 Uestes
cofthMiaHHY Qretisel ghaesdrith ehfrapped e n, bl eonycin,
vi nca al kal oi ds such  as vinblastine and vincristine,

al kyl ati ng agents such as cycl ophospham de and

mec t ha

pur 1o TERARSHT RECHIREY) finef BB AeR) b,
abti-B@n6r EvvApBRNd WHdde affsttilandds ie roflucediegiaddgeat  for

treati ng or diagnosing cancer in a manmal i an subj ect.
mir@cefhﬁer/l%@rcﬁxtr@calllﬂﬁwH gradieRtinA/AIATPe of a

medi canent for treating a solid tunor in a mamml i an

subject. 25 19. The use of claim17, in the

manyé aqhercfom;ﬁoatlm df claimen 6, ivberein tieathengntatwodi d

turmrlnasu 0 iS bein treé{idwthav\eakly
CHRBPENG 7 SCIRR DS SIOHP PSS PLODITURIBES |'s

dg@ﬁ&%g ﬁpﬂoyérghgqe intracel lul ar/l ower extracellul ar

rn a sol’d tunor. 30 20. The use of claim
er.b"r‘ublblm tinpainf Blebmyeinp ingaradkhl cidssuichfasr vinllastingand

vEicHstie QMO Pagrsuch 2 SigRBRsPRaT AR F380a/ 000115
meChdraftASMBH Adchidrde, %r@eélﬂnhé@dla@ryc Fméha igAnfidhe

use In Inhibiting gromh of cancer cells in a
dedvatieisan subj ect, conprising a targeting vector
ef fective, when adni ni stered to the subj ect, of

17. The use of urease enzyme in the manufacture of a medicament

for treating or diagnosing cancer in a mammalian subject.

- 18. The use-of claim 17, in the-manufacture of a medicament for
treating a solid tumor in a mammalian subject.

19. The use of claim 17, in the manufacture of a medicament for
treating a solid tumor in a subject who is being treated with a weakly basic
anti-tumor compound whose effectiveness is reduced by a higher

intracellular/lower extracellular pH gradient in a solid tumor.

20. The use of claim 17, in the manufacture of a medicament for use
in generating diagnostic information about the pH within a solid tumor

region in a subject.
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5 selectively transfecting cancer cells, and carried
in said vector, a reconbinant nucleic acid sequence

we@bdoeoodive to produce a urease nMRNA in transfRCT/€a2003/001061

cancer cells. 22. The conposition of claim21, wherein
said vector is an io adenovirus. 23. The gene therapy
corrposi tion of claim?2l, wherein said sequence

e R T e Ay
cdIsan e RahPlaifaNswje&ebbpriSidg
a targeting vector effective, when administered to the subject, of
selectively transfecting cancer cells, and
carried in said vector, a recombinant nucleic acid sequence effective

to produce a urease mRNA in transfected cancer cells.

22. The composition of claim 21, wherein said vector is an

adenovirus.
23. The gene therapy composition of claim 21, wherein said

sequence encodes urease and a secretory leader sequence effective to

promote secretion of the urease from the transfected cancer cells.
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