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8 January 2007 WO 2004/009112 PCT/ CA2003/ 001061 USB January 2007
OF UREASE FOR | NHI Bl TI NG CANCER CELL GROATH
Cross-Reference to Related Applications 5 This
Welp/9948t2 on claims-priority to and benefit ofpdd/&2003/001061
Provi sional Patent “Application Serial No. 60/397, 244,
filed July 18, 2002, the disclosure of which is
i ncor povak edr exeE nrdey rRefrETENC eARCER Usueskowmt y f or
all purposes. Field of the Invention 10 The present
invention relates to anticancer therapeutic nethods
enpl oyi ng urease proteins and pol ypepti des.

Background of the | nvention er .accounts for

one- {1 11h of Crogs-RATEIoNsr LaREEySH ARHIEAUSd St at o5,

an . . . - [

e B A B LS oo Patent
Applicatishdiercf Neo. pORE7a244riled Jelg 18 2008 shewliscosum dfeshich is

. divisi may . i nyol ve bl god cel | uch as vari ous
InCQipHER g e S ORI eGP T 8 P8R for AP UaEeS. | n or are
native to a particular tissue or organ, e.g., solid
tunors, such as secondary or primary tunors of the
breast, liver, esoptrglesof tedmyentionnt estines, 20
brai,n, bone,. or prostate.. A variety,of treatnent ' .
ok PR haVenhee e Blessenlitrare e i anapyds employing
uredSepotarRed pyybaistdede surgical resection of solid
tunors; treatnent with radiation, such as x-ray,
chenot herapy, imune therapy, and gene therapy. The
"type(s) of ther r I or a given
cancer will depen Cgﬁgﬁghgﬁ a{:@tgc!ﬁgé'ggoés pati ent age,
de@azecvhictondkifzadnefiftofof tHetdamenalitamd thd enltgpStaird, and

. .stage of the cancer. Oten the thera ill involve a
Is thegtsionstIPBANGIcaURE B dert e-RBeRI istveay %ﬁtﬁfﬁ%mﬁd Paythe

o . e ] a T
oSSR GO0 BBl Bt oTRE A Aol 5, mey
invahar geodweberswh aheamtusetyape of wngwmpay miscedsdhat aggregate

. conpositions _and 30 _strategies have been enployed in

in of AT BanRarCHRARS AR PR ds P L CDMoTHLESr o

secéiRRirg oe GribfardhembRd of BRldreadt Mer Bso@rdlsy sehrivacH NEtestines,
cells, or to inhibit a key metabolic I'ink in actively

braiprlane, & #r9sigtecel |'s. Al though such approaches have

canc el b paindl USSR SR GE ST P b8 oy Yanoor therapy.
Thed¥GewA200 HDNIS 6trgica nesscioatof celit dimosd, agesment with

.chenot herapy is generally associated with unpl easant
radliqtiprabED Ao at iy CSPEISTIAr PRK MU0 fekaPyreansl Gene i, The

typels9oF t1MrapP At 48 s M QABE Brda given cancer will 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 pro]iferating cells. Although such
approaches have met with levels of success in certain types of cancers, or

1



19

15

20

25

30

and anem a. Further, conpounds which act at the |evd January 2007
of .cell replication, either by introducing

WL eedohfie anal ogs into dividing cells, or by pCT/CA2003/001061
di srupting normal 5 replication, have the potential of
i ntroduci ng wi despread genetic nutations in nornal

cB8tars dtvelfan std@eeCthemntmdaw lscgenmamassmﬂesi wiitly unpleasant
devel op, resi stance to pes o

tgenlienn SaTBoe PFh PRGTaIBRaK BaBFeq NEss ERbPStie oalopecia,
a(tM!:? l%ﬁleﬁﬁ%hf%@fqrbé(orﬁbéﬁéﬁﬁ@h c'ﬂ%edf%tt ‘f‘t’?é’tév%ﬂbf’éeﬁ II@%H either

sponse 10 these I'imtati

beldteimicnd puardtity soheiyytihkr dipieling celllsQ oa@@rctrsrLlpbng normal

reduce their side effects, overco

rardeRBeRHTRe 61 POtaRIRET InH oG PRSPIAY Gogeeadations in

oS Sy FRUraefea B e i sdnance o

nmef§esped BERAtItANMB Agents) efider bpl:mrtmg uletake of tpr agent into the
chéenot her apeuti c agent and et hod %tl cyl ar, such
cells, agbytalishiog themestabplismidf éhe RORN Wi’fh@‘ P qe Bi biting

t he

non- PP Se O SR fRaldns, PReFRYIC eI Tt dtRblapeutic

agériteab $edate ther sidpatfiects, mvegroney posbleme df n"eanstahce or improve

Subj ect, and preferably deljver bI e f or % fort

treitoigstinc Bse PREASHONY bR hAY® Baer el AMEUB fugse fforts
f, T

b 254 ARSI Shd B e o o

rovi or
tousrevide am hhbrduedg:haynomemaa‘utlcaam acdlm@thpd dn particular, such

a@%ﬁ@s@@%ﬁbé&%ﬁ&f@én.@%89 hisifind, FE, 4ty g cgheereeis,
g t‘?é‘hl%ﬂ%él%wor@t%%ﬁ%&h% teMrisdoft 418 lé'ff@@&%rﬁ@rongterm effects

en anci ng t liver he enzyne to cancer cells
omtrengehetic ortpgatytdf dne "tr§aéaﬂwm@¢tea@d R efer plely éi%y%r@lble in a form

el sl gk ol BBrEROn AU BHFL T B e e g

anount effective to extend the blood circulation tine

or reduce the antigenicity of said co ositi on
reI ative to native SHBBETY hthe py "ay be, for

?’UP VG?]QIO%LﬁiSrpw Qea g ’ﬁ%ﬁ’e&ﬁ%‘zﬁ”@%‘iﬁw £l 48y inhibiting

grﬁi&}tﬂﬂ@fbﬁhﬁﬁl d@!ls incd mwminekgmsmpwbt Bioe gempasitipnaneludes a
hyd th | at th
ur%gp%@%g})%%é@%ﬁs}ﬁ%gﬁa@g@ %’Lﬁgp%%aqﬁ S%gﬁncai entity
aé%%lc)/%éng%ﬁ?(ﬁ‘?eouﬂe@@e foP@théngJfﬂée@éWeW 8zl &MBime to cancer

r oxypropyoxazol i ne yaspartani de, or
cdtl;ﬂwhphlthec:cmmbcbmﬂlm@ @@nimﬁderaﬂe@ therselbipstymer is

D bdn oa s oskmRtaT 80 5 G UHEYeS Bt polymer

o‘v?\gk %&8% RS LBEYSOIn éuh @ﬁﬂ:’un@ Bfiéctivehiavéigna te b&mail airculation
[ bet ween about 000 and 10, 000 dal t ons.

timelearrredwc:@the a@trgﬁyclneofasq@pggmpﬁgiomﬁ@tyegptr*@@pq@dﬂggse The
pcghr/]n%ey Irn’lea"?/sl:)éa fsc’)lrj%Qample polyethylene glycol, polyvinylpyrrolidone,
polyvinylimethylether, polyhydroxypropyl methacrylamide, polyhydroxypropyl
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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as an an.ti -tunor antigen anti body, anti-hCG anti bod, January 2007

or a ligand capable of 5 binding specifically to

cancer-cell surface receptors. Were the targeting
wounbetopeiies a pol ypeptide, the conposition maypO®/ca2003/001061

fusion protein of the targeting noiety and urease

enzyne. Alternatively, where the urease nmay include,

p@ymet, ssuUch &y prblyemremenglycolaméar shaipnoh&vihgmmoecpkp twadght
characteri zed elected charge and an ability to

b@*Wﬁ@F‘éﬁﬁOW"tqp%a@%&QrQ@ G&eOsi tely char ged

cor i GG, BRY sfifh b8  SEBPERoRiT ARl I Trese, sucn
as a¢buteumor katiget andbody, %ﬁ-r\mﬂ’s@mtrbndymhgm smame of

coil-formn eptide. The chem cal enti |n cl ud ,
brwgg spesRaly chcacncee&g:@“ SHERRR TPFEPATS r\é}ﬁ‘ﬁ fargeting mo:ety
s EXEG ) ) SUoL ) 145, b BsomR ot By ardag ol

anﬂaﬂmeseﬁrﬁymeglmwhaway nghemdhs ueaisélmaiyone!ude astasaCeor N-
t1on

nto tunor r |ons t he co
te%ﬁ%u% @*&9’ PWE“PQ\I@P@B% ar%‘?j egar%éeqﬁ%@marge and an
t \
abﬁ’%FOS@Z@*%%SWP%%&E%PE%?& EfiargBboilBAhFIGTSeptR to form o
staﬁh@bcatpellﬁal caliddrcait heterodiamer] artaithe clagreickl entitamayriglute a
ent. The chem cal entity may inc)ude a urease

taroR NG MR tRBERiBR oS H@r%%qnﬁi cqilformmapenticsunt
anob rPhickO ﬁtﬁ¥ hﬁﬂ}mﬁ:f&‘ae%%lc‘f& Ha\aﬁ%%%eeﬁ{%)ﬁs%,ﬂ n

er asp ect nvention 1 ncl
entrappéd fomy Exemprargfvesmimuecludelulpssomnea whitined riedong-

oirchlglia by e Bhen srtaury ot ae St BV RRDIE 9iSihab® anbsized
to ERAPSRIsAE NS tuMBEFEibRE AR ERhbSsIEOTY dGBinksteRld d

tunor, the urease nma be injected 25 directly into

mtrtaven@uafw and lipbgorsabpering virfagy ewndiaegeiing moieties. The

vesggl%:s rﬁcﬁtﬁcg%ad$ Hggﬂ Oad[e'ﬂrg CstuSR [ﬁs Lﬁ’%g?{:\ ﬁﬁ%‘%ﬁe@fcéﬁi!&raec%e
anmﬂnﬁmﬁﬂeggm oadn ynagingrigaht e carrier, the vari ous

osjtions containing urease not ed above ar

shented sty Mayin Uﬂ‘?\@éﬁ??%'”W@rﬁﬁﬁﬁt%ﬁhere"‘f‘fh in

m@% [ idr ¥ e on cancer
an 'agﬁdr‘ﬂ'%u ytg%rrnﬁ}ﬂlfgpﬁc;}léﬁglygft ﬁ?%ugj ect, an anount
of la ameheraspevtpinednveriticecintiudes @ metdder trindbiting growth of
of urease on,said Ur ease

cariet el 1 A BE R Rtk TR TRoRgRoGreeodRgag g cels t

urebyewgwrﬁé@ﬁtl dfb il 8 3o irhiliingrosRicB ¢he chedarealls. duri ng,
or after urease admnistration. 3 8 January 2007 WO -

200/he00 e cameeT /oghs CoBInis e FlolitHiemar s hiscurgage mray be injected
I e | a
cird Rl ok s SYB0SS: of b BRI 20,
injebtioali dthertnzet by Hirgctngdrainistlatibnt ¥n atiditiontte Laedsanntd a
second bi nding nmoi ety; and a second stage second
phacmaraytieally 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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widebdeieadm nistering to the

conprising the second binding noiety conjugated wi ti8 January 2007
urease. 5 In still another enbodinent, the method may
subj ect, a gene LHEEAMN3/001061

conposition conposed of a targeting vector effective,
when adm nistered to the subject, of selectively
trarsfheotddi® RRYIRS ag@iiSterdNth tepdthhes & tdhe involyi
vector, a recon‘gi nant nucl eei’%{:] acid tégggeén@'éﬁ%W%ec%”i"%('”ga

GYga et @ martesgatingRNgisty and arfirsEbinelthcanisy l‘l@;alrigsen ability
npl ary

RIBLRINE] ¥ LE608 huTad et are sescany sage seepnd goniugate
doﬂﬁﬁiﬁﬁng HRA58HG sfri‘oﬁggt h%?eé}; %8§Lug;g§éd§gﬁﬁgrs%%qu of the

urease fromthe transfecte
r el 4 6till aspthar, ervbedinent nthisanethodvihse inaudetbeshisfering to the
Q%ﬁ(ﬁ a weakly basic :

SRR 4 S Era e ST F s S0 A dorapgnp.y St utive,
. : _ I
wherdadihBhaerd Mid feedlpibar bl Q%@gtl\gf}%frgﬁ epgré@:ﬁsgﬁ%r eslls, and

gradient in a solid tanmot, |
cagisst infsaid vaator, a resamieinent fihdlsicretidedqiieney ¥#sctive to produce a

Ye SR %@%bg@g&@&?@%@g%@%‘%‘@ﬁg Vgéfg?isé‘»ean adenovirus.
Anrexeagsthiyhad blcovas s@fjhéﬁ@@bhé&@és Lmléagé%ﬁiggés‘gebﬁét&y leader

solid tunor. Preferably, the anount o
seHRNNestftadivei te wpmete seerationditiseurdese2Pom the transfected
c err%‘éﬁél ular fluid of the tumor to at |least pH 7.2.
e uredase may be injected directly into the tunor,
or Ihya pelnient &spdct a8 inl St prolidRshe et Med oflbhk&hcing the
adnmi ni stration, as above. The anti-tunor corrpound: n%y
thgePe e effieasy of a weebhubrede antidanieo cabipsiund whose effectiveness

o Ao =G Rl B g e aC pREFE Gt i 3R

~ tusiokyihea sulgjeatesteving thehagentoie haphosesmmemle T method involves

chloretpa 1 ne hydrochl oride, and antrineoplastic
2SN 1 ie ShikiF e BN RO HEGAST ATTETi e OdAdLRB 0T reverse
thé&l i I S, i

e O B RS LPa@BAETY, R ey

P
Preigpplelyt theHameuntipbasmsesadndmistéretids effettivé heraiddihe
ont ai ni ng,

; unt :
oA b P B e SUBREEAET, 2 RO LT 00 &, i
dirtbity Int@ gReturoR o3yl shrbHIERE| édinih!’eﬁra?i‘épﬂ cﬁgér thHﬁedi{eocé |

subject is then interrogated w a di agnostic
adgyiptrgdon, | afee@@py, MRI, or positron emission

el TR Wt G e Ko a8 Gy bisiny drpaprgbicin

MitPKAMIGAR0H HMAkAGH, mitoirgeln, BIddifydie, vinBa idiHs L figch as -

. presence or. absence of a pH-sensitive reporter, for
vinplzgHipe APPndneristings glkviaiigorgants, Hueht arcyaiephasphamide and
meSRBYEthamise ByakdMordb, S 4AARsAMLEc Blitine o 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 salid 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 extraceliular pH in a
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This method nmay be used in conjunction wth the abo\g&January 2007

treatnment method 5 to assess the extent and/or
ef fectiveness of urease dosing or treatnment. Thus,

W‘P&?O“@%}% in adninistering urease to a subPEHECA240R@01061

extent and degree of pH change in a tunor regi on can

g'g.fgl It owed to ﬁ% ﬂe urease admi nistration, or to
IFE5 8 UERURJBLITNGT {hpBresense opabssnemer @pH-sensitive reporter, for

SR s Mg Ae o Vi S At
conp03|t|on

extippeitdar mHe kit has a pharmaceuti cal
and instructional materials

con 1n|n eas enz ne, _
t eacHISHY® 43 Qﬁﬁﬂdﬁc’ﬁtoﬁeﬂfltfttt\ﬁ)@mwa topattmend method
te i eRBtthel nth sybj ect
The |nsP reuégdtf?rg%dlmﬁlg%n Sy&;&r%%%é?g&ﬁmgl é@‘#ﬁ%nf h&hus,
qujr@e(aﬁ@l@dﬁmmmmsmermg oreassbjaenibjédt, fie @(f@hﬁnd"@é@r’ée'o‘i pH
f?%%%g h{on t he size of the tunor, and 15 bet ween O.
00 § HBPWAAYhGEN haifelowss fﬁ%iﬁﬁltﬁie@%admlmﬁratlon or to
conposi tion

a&k@@%ﬁaﬂngWﬁthgﬁ&élreC |njecpﬁg ﬁ?ﬁtthe t unor,

is adm ni'stered

and\lB@ C@&GIMMa brefmmmre :ﬂn@rﬂaaﬂx@@g@@wtmbﬁéérﬁfe'r @B in a
500-10, 000 i nternati onal

mgﬁ‘”@ﬁﬁg b i hanS G e aPeule gefrppsitipnigpntaining urease

uni

ersythiecehd ipaeyct
rzgmeﬁl st er ed ﬁéﬂﬁeﬁ%ﬁ?%%ﬁn H'&%,Oz]t?fepet han
Coppagitiastio @ greiect, der thetteeatment oﬁarcan&"éveanl the tsubpdct.on
ma i m. ni terl n ase 0 a subj ect
wharedsBrE ARt A ) Rk JHaTSa e drengp composition

to ammp;eﬂhm mhtzmo@’itfvﬂﬁﬁt:h veagssndent oh@tﬂe' TN @fythé tﬂmgPSHd
tra8ellu{arllovver extracel lular pH gradient 1'n
tlulFotVU InternaHoRgsinite, prefeiabhse. 5éf3f1e£1;1urma ax:tmty per

h r ac lLar/ ] ower

m eﬁﬁﬁﬁeﬂhﬁﬂiﬁg Rfdindl] @it Grodt %A Plo the

tumeis epddm mamamﬁb@imeeay] aCet@h 0adH rﬂlt@i‘r@tl@hbn@‘uw/@@%ﬁeite?ably
ted of containing,

508 PR s ERGhEa Sled Pl SHESE Lote trassmacth v sebioct
bodmemaﬁﬁem 'fheﬂcémbbﬁhttbkl@édhﬂﬂtst}é?e& ggr;eg'g%rally fa the subject

interrogating the subject wt
otherihap Ry @Jfre@teme@tiorngwt@hmgenon n ext racel lular pHin a
i on

UIEFLeeWst cfih [ﬁzﬂéﬁ'ﬁtq@? fjesa{,eg\,%é ay%e(ﬁseseutsrer SeLﬂDjeC’[ who is

€ subj ect

aiS@saueameg Iamazaklp Hakial dramiungorsedirtp @lﬂﬁ \ﬁ}héﬁ@ Faff@&1veﬁ|e§9 is
ene t herapy conp03|t|on or us

| osed
: redtﬁqﬁ;‘f ﬁ?{gheﬁ iplieReliflaripwies extraesl|ularn pH @rmmhlmhd tumor,

d above, 5

in af At ofweésééq%&g)got ESB&EEPE?%%[%@PEBNG 1 a

January 2007
intracefiglerimgenvextane!ald ett gralienthien silditoinsfered to the
f sel ctlvel transfectlng cancer cells,

aﬁﬁegrisgtpchign rHa tteach gdminisiasnganeaseita aisubiget d
con?%gﬁfgeggﬁcgfc it ﬁgn%?' URiB BRI IR Gn b ons 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 extraceliular pH following said administering. '

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

cancer cells in a mammalian subject. This composition includes, as noted above,
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These and ot her objects and features of the inventi @January 2007

wi Il become nore fully 5 apparent when the follow ng
WwolRbd/®didescription of the invention is read 'FbT/CA2003/001061
conjunction with the acconpanying draw ngs. Bri ef
Description of the Drawing Figs. IA-1 Dillustrate the

BlitERfetRl VdtlorsRasive! ahehiiminidiead 1B the abREt f selaxtively
uredse to produce one nol ecul e of amoni a and one of

tranbtacting c(aA):er cally, radecasriep dnthmeasien, v igseamboyduceic acid

ST Te Sreu B aeanes o uregte mfinditid Histied frlleorgels
amm‘Tfh )?Wg'cﬁﬁerbéﬁj%% &ﬁ&féé!@ﬁe%dofttﬁem\ﬁérﬂoﬁwlﬁie@mne more fully

and yro e 1ons (D). reaction results in a
apsarenh wihee thi following deetaktedi dﬁS@miIOﬂderfbﬁﬁﬁVGl’élth ig read in
shaws t S ectromst e of a crude sanple
%%Pﬁ?ﬁ'%‘&qﬁfﬁ% omp‘%\g 'g%%ordance with one
enbodi nent of the invention; Flg 3 illustrates the
affinity purification Brofl I es of urease during

vari ous stages ofBrigk p@ﬁl‘lptl@ﬁt@f)ﬁheppmw in

5o AT P BT Pl B Tk o o

lre2k!to NEGHHER be&eelebugadfariotia anebeknf Gagsdriate (A)
prepared according to one enbodi nent of the inventi

@mbanmat@ SAeRLAIY @!eaamp@féa§ te amowﬁ PG ¢arpegic acd (B The

BBl AN RGeS e o), B RAERGACTOEENS SufiRBa,

whkR b ddopssl pl@t@ﬂatecﬁbl tiolel a?ﬁrrﬁﬁimhlamf i@ei‘romdptrmm(m))f The

the I nvention ) f|n|t|ons Unl ess otherw s

rreasn@raf@wltsam 2 e MiREpH &8 SRR YT OB Tused
h
o ﬂ Big. \Fﬁq\JQﬁesr"i\%ss t@ﬁ@&r@@leﬁﬁtﬁrgﬁﬁl dﬁ\%%r?ﬁi%%a%‘tﬂ e containing

e art
drpaséi em@dsnaeroeopmmeoultlaoh;a mnb@@nmmtmtmmenm et

| 0 |
ol d(és hipsteten iheatedy P Boaion bralfe afiobsd dipng various
sgé%?% 8‘; h@@&)ﬂddﬁo@;ﬁrﬁ@@és iR %b@ﬁl‘?;laﬁcb%B@éﬁ@tﬁbﬁémbomment of the

for definitions and terns of the art It is
ngemi@ninder stood that this invention is not

ot AN ales S Pl B0, o %@%‘%@@iﬁé%dﬁa%§%v a

ﬂ@f%%J@%glunﬂ”? phdiafed d&lﬁrdlﬁ? Y@ omBeniidimeHt 8RR mvent[on and
refers to an enzynme havin he enzymatic activity of

ur ea Figi atshpdehaﬁnt(DEd@ ’ut@ o pl-irtfbed EicohethB{kBriaE qpnjugate

_p?gﬁglrer ngco%im% tcwacgnneegm%d:mgnt 'of the invention as determined by

immobilized K-coit ELISA.

~ Detailed Description of the lInvention

" |. 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 ef a/. (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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s reconbi nant nucleic acid techniques and/or cheni c@ January 2007
synthesis. Urease also includes fusion proteins
conprising the entire urease, subunits, or fragnents
W@ pHgef112 and/ or urease with ami no aci d substi PUT/CaRH3/001061
del etions or additions that preserve the urea

..am dohydr ol acti,vi of the p ptide. _

infRe e et el Fetieniindh reofgB By tharardsiits Qesaribed, s these
méy ggent of urease that is free froma portion of the

10 intact urease sequence beginning at either the

am fdeotermdubease "trefars mcmanca‘nzymeelmng Mt rolsnditty activity of a
Z|ng ur ease

Sl : ive
ured BT Rye B 4§37 Bucner JRNGS L8NG pabiened by e.g.
re@difoiRBAL ﬁu&@@%&@%&mﬁé’ué@@rﬁ’cﬁ/w§ﬁefﬂfc%i9 H’tﬁ@s@eltﬂ FPJ Bfso

term "cancer IS neant to re to an a nornm
inabudassiusism proteiss cotprising inestndire Theasy, subbnits drlﬁ@ments

b S SR S R E e b RGO R 2 M o

dhpvs e ter of
T RN ol e BRI e urease

seqingess Used berels ishdiagmendaf uosas that iuired from a portion of the
| ative to

R G T N T CATXEN L

ureiseC MéihodbirehiserMing vk ﬁ@éa@é’ f@ﬁ@?rﬁﬁe@ﬁmﬁ@reﬁé@m
As used herein, cancer includes any neopladm This

recoRMInRIEY, ab‘G'thf glenbtying actvadfregnents ambmedified urease

ARA & gR)¢ gnant glionma, prostatic
poa?é?@l noneg, rQ[J%ﬁey carci noma, bl adder carcinomma,
pantheterit careec] zemnmantttbyeﬁmrdo earabnonal célkmgcelis or a mass

carci rectal - carcinona,

of {E3H6; ﬁ%wagrow%@? ool isewe%@%ce%ﬁiw%wwnwaélyated with
thafaf theHial tidsuédsr éé\ﬁsélahﬁgzerésts HTRE safife ex%%%rk,ge manner

tunor” refers to a cohesive nmass of cancer ce
aﬁai‘rt?@rsa@ﬁl%omh‘te stooull wividheel akeddbeichaobeé.d Taede sebpldstic tissues

B L A T

tissaas epaBlis WeidERdy st h a iR stERBsUEa b ENNGhH R L%hYbe either
refers to a nolecule that binds 30 to a defined

benighen mefignant Aersed berele) eiced inadudes gmeneamasm. This
mci&«ﬁésgg‘bt#a ndt ?rﬁﬁé!d E@@e}@hﬁa a gﬁgﬁ‘g@%rgf n%{' Ilignentgliopa
prosteticecanmna, lidney harcnhmmd; Inlgddern mmrr@srentpaﬂﬂremlcl n

.h | | ul |
cardigke P GREEpOMe: EHasATRREE: RN SUaporhGREat s 7
carcﬁwe}ﬁﬁ Usizih 8o !?ﬁa@%’a?@%{%ﬁ BleHsCA2R0-00 ]&%}y 88finoma,

smal | peptide sequences capable of recogni zi'ng
andéW%H@%sed antigens are also contenplated targeting

Kok BT S S PR R et
mcld@rﬁ???te ?gttl?g%e@t@%rﬁgs@ﬁd bR sbRd BurRbrsC 8BIREILNYS thetastases,
angloﬂbromas retrolental fibroplasia, hemangiomas, and Karposi's sarcoma,

As used herein, the term “targeting moiety” refers to a molecule that binds
{0 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 celf or cell

population. An exemplary targeting moiety is an antibody. Antibody fragments
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5 and/or mgration, arrest of cancer cell 8 January 2007
proliferation and/or mgration, or killing of cancer
weetobgpodsiech that the rate of cancer cell grow RCT/€A2003/001061
reduced in conparison wth the observed or predicted

rate of growmh of an untreated control cancer cell.
amdlémaikmeptldﬁﬁ@ﬂuem@smpﬁbla:@fnreaosnlzm expressed antigens are also

ze or |sappear ance of a cancer cell
Cé&gﬁﬁtf@%% tggg% mgpt “a reduction in its nmetastatic
pot aBtisal-hek8inPHed &iraP "lbfhrbﬁsl SRovph éfrﬂﬁr?ébff b@l‘ﬂs"‘%r “irfPﬁblkng

cellular level may reduce the size, deter the
gioedbcd caheehggtsé sefieve e sy sowipg o #1a raje of chnbet cell prohferatlon

| arﬁg?ﬁn@%&ﬁn?@gﬁf o ¢t CerC@ilrﬁleH QT&%§FEEI M&S@Q%QQQ cgfkl[hng of

caritidraRlis st hbpihaVes R tasescd) gr%Wth o QM ReHSn comparison

i nhi bited. Inhibition of cancer cell growth nay
W@Wih&ﬂbe@rveﬁmr resdictacbrate pf @rm\et@tofcﬁn unmemadmntmébarscer cell.
a ul ar phase of th
T BT bRF sRauBr R e eler S pyertSichhinics peAlsgppearance

of GRE&REer @il oraleek ha§ ¥ sste abﬁecﬁ}c'neﬁn@ﬁg nli’é/ragﬂarti%%terﬁ’cfal
i ndi rect measurenent of cancer cell.or tumor size. In

Preierablyc such rarpahubﬂmnsat thewstiures a*l%\tﬁl emmnteﬁt@ertbeameg deter the

are made _usin knovvnlrm ts
grﬂwg'h g{aagcg z@%%gﬂl‘ceessw@g&s%or %r lpElg:d @Qfaaﬁtasw of a cancer in
a hawerd! abseadidiett hans - ar?@arC?élé‘{ﬁIS/ d‘e@éﬁmaaéow Bnoat ae\}a‘?i%ty of
be determ ned indirectly, such by determning t
suitablg igdisia, Mm@bea@aﬂ@ermf@rﬁw@m kpbmitedant i gen,
pr L
o 93B3 950 05y B Wiog DL i SRREDE By arest o
cahody belts iore pémcumqmas@mf\m@ ceh catlepegenaradtiat the Gle phase
corre}1 d with prol onged survi val and/or increas

of feyeelhe @ \}\@[HBII!@Q, digadeet rall simytegan also ke @gg@nced by direct
or iR md {éﬁl’éﬁ* of Eé’rﬁé?sc ARIRLARY Sizel e!fwg{bﬁ’n%ﬁ chR&r patients,

pronotion o orm of "progranmed cel
such areasuse mests ggne&mﬂyfaragmmi& asingrwvellpopio smaginganetheds such
det e known in

.th . F |
as e i SRoBtnts Lashy: BoRPLide ot aulcateSiin BR Serays.

| Calices esit gr&&thféé?fgﬂléﬁttﬁddél@ﬁn%d RdFeélY, such as by determlnmg the

I mmunohi st ochem stry (-e.g., Apoptag, available from
levielt @i getvlatmg earsiEMPryonic agioad Pioais $aﬁ0ff§p@ﬁﬂm @ other

caﬁc,aé} e%?ﬁcpgn Sﬁ@r@?ggg«a Pé’rgg ﬁ%ﬁ {@ﬁgﬁﬁcé ﬁ%i[‘ﬁ{éﬂnﬁh Inhibition of
camcrm‘l grawmgs &4 denegapnt@telated wills pusiedgbg saivivalahad/or

nt i ody refers to a peptide, polypeptide, or
mcbﬁ‘%ﬁ%! Bhand giefigeeihe %Fh%ﬁd@eﬁgpt i des or
N T ke e

formedgtrograsm meiuceigd edih | charactetized by@MA fzigamaritation. Apoptosis
t | east one

cart RArSIRGTIBER  HRTGERI I T bk SH@1A TP GoES e
o AEPEIF 8| 3081 AUk RegRE8 TS b BRAPSY o i
immgnphistogbeedsirage.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 partiaily
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Light chains are classified as either kappa or
| anbda. Heavy chains are classified as gama, mnu,
WaI2pH00911del ta, or epsilon, which in turn defi RETHAE003/001061

I mmunogl obulin cl asses, 1gG 1gM I1gA | gD and | gE,
|caI i mrunogl gbul in (e

: es ectlvely A typ
e%ﬁﬂqp a5l it @@P‘h@'ﬂ%r'&]meﬁﬁﬂbe'é'w@@!ésﬂO&j t’f@t'@%%pf Each

m{rﬁlﬁr‘i@@%uf eg%ﬁé‘%??r%%rr@ opa, | lgﬁatdn%qlmorﬁ@ﬁégﬁolgw f, r?]ghecuhe or

cnal ns, "eacn palr Vi n

nn(ratkumgloaﬁhrk@énanG“h@rrecog:h\zadanﬁh@@olﬁtﬂbﬂ@én@n&!@dbfﬂ)]e
The N-term nus of each chain defines a variable

Kappgi GinBFa B, dID™Me delle, epsiigpranchimtrengtanisegion genes, as
weﬂf LERLr| 24 lﬁﬁ'@lpﬁ&?ibgmﬁ’l gﬁﬁaﬁ\@tr%@ﬁﬁ gen%%o‘i’;;lﬂgﬁt ac@%ms 5}8 classtﬁed

terns “varil a
‘ascdithiar ka@VH)or labela. Heavhebeainkiaybt classifibe agyaehad, rmu alpha
exl st as In

{ Ant i pod {
delin Br SE L i R R e e S sceay loedaM, l0A
!glf)r BE $od)f é&ﬁl‘&%@/d @Yypsé’él%ﬁdn‘b@iéfﬂdﬂﬂ %{ '&lﬁfbodly{ } structural

peptl ases. for 'exa sin ‘difgests
ungdrinhmdesoe taivarnare Bastul tetrdmel inkaypsesedof tve fdentieal pairs of

poliFefeicdelis oef RaaPR i MoBT i 4y s ¥b) and e

"hébaeldhate g 50 ?@RDE( ?Hé NtFRNIRSof @&&F&%H:&%ﬁﬁﬁﬁlﬁnable -

condltlons to break e disulfide |iInkage
regipngé abeyt 400 ta NdDebyneerareing amds pem@ﬁbfde)saodsntmrfor an’ugen

AR, TR TS o T 5o ISP b R RSB B v

refentait@sedight Whd Reagwhairkd resﬂ@%ﬁﬁély Premsodids ¥xist 49 et
for a nore detailed descri ﬁtl on of other antibody

IMPERGEERLENS onRRIENYEPPOAEWEH chawwerizedddtramentsdreduced by
d[g@@flbﬁ‘ QG e o‘?fs('}‘?epg{gagg q*hgsgsftot %P?ﬁﬁaﬁéﬁ??@gf@tg%stlslan

body inary' s
antatmn‘yehwlatvethemmﬁde hinkeades ihrtheg memgesraginn tweproduce F(ab)'2, a

A R ARICTORAT Tt IR OOnFhE VAL BY a isulhde Bona.

The F04HOHAY b@ﬁad{&%@l J?ﬁfe?'nﬁ‘ﬂt? @ér&ﬁhér\@t’o%@ék% Hﬁﬁﬁiﬁle P%kage

fragnments elther pr oduced the nodification of
in taa thitgritegionrthesiv eusiering the (fabh2 mﬁg;m@eurﬁﬂhﬁanonomer_

The R EPugaRaar e RS an e Feb SRl defe nds PP iB8bes

Fundambntah/mmirolayd, \W. Y. Paiug gdoj Revert PestishelY (digeeg tiby a
to forma continuous

or through a tide |inker)
MOSHISBUSH RscT BT G Ol BiERd RPN e VP aHAUS antibody

g LTRSS PSR B g8 At R0

ordlmry blatlyn theasrt bivilispraeciate ifge sucAR ashragreents mey bg
ds of th ant

f d th
synifiesiedclie PPRs euPE, epdcaln, orhb st ncohbiagt! AL
h
methbﬁ@!o@? Oyl ﬁwé‘fng!&‘% @8@%%? A§§ %{s"e hBre@Tagc‘ﬁNgEHé? Entibady
fragma_rﬁs:enmm‘ picdiuoey yd éheameygiifeation of whole antibodies or

synthesized de novo using recombinant DNA methodo!ogiés. 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

9
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5 3d ed. 1997) and Watson, J. D. et al., RECOVBI NANB January 2007
DNA (2d ed. 1992), each of which is incorporated

wezmimdy: reference in its entirety for all pupPpPe&Se03/e01061

The term"antibody fragnment” al so includes any

synthetic or genetically engineered protein that acts

ftagkeerdrofdng idpdibypdip yhatibield s gnt antiyesip oA Eahﬂg@mbirqzﬁng &ite is formed
The ternms "active agent

bgﬁgos%ﬁm:ﬁg@g%@fgtgm gntggqqy\,t@ag@@ﬁflbum@ a[ggwolvedg n, or affect
g DR BRI e SR stelin s b BIEEP I T b Ehse
EWCE@F&DWIBI@U@EWHHR&‘ PNT MO RCULARBIOBOGY (de Gruyter,
i ntended to include a _diagnostic or therapeutic

BRct dOMY ANHANGIRRE dBs ot air RES OMBINANATINA (3geart 9992), each
oF Wﬁ d??tls‘?ﬁgorbg?a FH‘?%re;thﬁ{/copr '61%%'”&[%8 hf éﬂ/i@l%ﬁ}fﬁfﬁs The

€l ns

taprnt‘ hﬁmb@dmagm alab kedlodstsany @MtMéﬂ@ ehaehéigsally engmeered
nucl] ei ¢ aci d nol ecul es, small nol ecules and the [ik

PEPE that aelsrliksl 3 anthodiebybincing o ageneificantigen to form a

cHRigi ns. An exerrpl ary active agent is urease. A
P senS|t|ve active agent refers to an active agent

whoFhe abring tactive afenitnh g @ndéﬁham@bcﬂﬂa@ﬁa@b@m@ageﬂt” are
ef fect depends, at |east in , on the t

used riencarRgeaklyhereintal rﬁfeféﬁ\ﬁ fﬁ"tﬁﬁW@ﬁ't maﬁ&f@!pé.cﬁmp%und which,

whéh%nﬁiﬂ é}%%ﬂb bas suﬁ}écﬂﬁ@ A5 Helired ?ﬁ%ﬁ%a%’loﬁﬂ: A&t and is
g, conplexi ng or otherw se

mw'simi t lnnlgldw a di@moammntrmramamdmgee’(tyi,ncmdgug radionuclides,

crari ArEenaodT o etk e hrtarabie dit e dve agent

xnéhJEj@Q'p%t'e% gty%Pﬁ%mEaﬁatbrér%hu gién% .u@g zgmérsrc%

cl earance fr he recipient's
pwsﬁmh@hde@l ratdlein acm?rmole@utasv amizd mnmleemleafandnhe like, More

prefecetl b B B EirpRRL Ao G Heoteisl A SRl acve agentis

urebggge, configuration or a conbination thereof, that
ent access to the popul ation of

I t cl

t Ia:% ep?"bgeaflrléﬂ%'&fgwpz?&?%yefaf& tor e et Aorrtwheee abidly to
o DEISRA8 EREB UL Rochae oS {48 AL of e
sucmumdmgjexmmlhﬂa}mmhenn‘dﬁﬂ ected. 10 8 January 2007

04/ 00 PCT/ 03/ 001061 The term "ad
ot AT M SIS orB R elallo dotcbs 1P 0 Aa  Brble Of

birding Wé!a&Ir%}ort ch%hﬁasbrbess%r%hﬁ@ 'vﬂii?’n ah agﬁﬁnlﬁﬁréd moiety, e.g.,

i ngFedi ent terms "intersti
targeting acelktligand, fiergeting eheiety-antitigamd or antlylgagd alone, present

in B Weile s 8Pt el et a2t BT ding Ty GGy tRaBne from

thed réEsieReE88ah! removal from blood circulation, or inactivation thereof 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 popuiation of target cells recognized by a targeting moiety
used in the same treatment protoco} as the clearing agent.

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

detected.
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herein to refer to any target of the treatment. Al s@ January 2007

provi ded by the present invention is a nethod of
treating tunor cells in situ, or in their normal
WPasIM0BH2or | ocation, for exanple, neoplasti @CTEALa3/001061
of breast or prostate tunors. These in situ tunors
can Ee |l ocated wthin or on a wide variety of hosts;

for ﬁﬁ?ﬂné "aMUYRIN fﬁe%@t%suﬁﬁﬂ%%@@@@ adead teea formulation
e hosts, and
Oﬁﬁ&hﬁoiﬁgHﬁ%Kﬁ E‘pergg% ﬁtﬂé%%’@lmg%&%ﬂmr or tunor
cel | she aazmhm“mteeatteﬂ amtl'exgraceiiuiac idrrisetonthelfuidging
present inventjon. A subject thus includes a

b@@ﬁﬁ@@rﬁ%hmgﬁhéfo@”%ﬁf pasvhaleral , nore preferably a
hu ICe n e LS, Jnt '
nurahe Bfmd QB Sl ELP D AD o koA ol
hexein Mereé@"eth ptanyeasgeiof i#?e treetmeantg eiﬂ s© @fcbvndsenti] badiee present
myfm%rtgmr{}g;ﬁ gmetl'tg%i %ﬁ%@é@&tumrﬁeigﬁn §1§q$,fclgjgattlté§t? nEJrenlg.zI?l1 position or

Ioé&cgn lrf]&”%iimﬂ% ﬂ@é‘?l‘é%@h@@ &fybrggw) proFféﬁé ﬂfr}ngfam'ﬂﬁé‘s% in situ

erns "protern

tuthpeptaid @k, loastedseithiher enrg widesf mr;eiﬂ) on‘ hbehspfmrwea’mile' Hupnan
m no

hodi T Bhvtar BIRS PO arhodiecs. ol Fopte, pe csts hosts, and
thé ﬂR@DIﬂ\n -8 IPWRHAS tAQMNe turﬂopbp Lﬁﬂbrc@élls cerPletrrﬁéﬁed and is

y peptide I ntersubunit ages, or ot
in anc@ideube with thierkagerst. invertom r/btsebjech’drmsanpludﬁarawertebrate,
Lts subunit sequence, and may

ture re resented
pre]f%\/%ﬁggcrgﬁ ?/ HEY# PAF egqbl Peﬁfm§Qructur es, as well as
ovepyl Hariget eeH fitamich amal ;ﬁﬁt@idembth@raenoﬂzttdﬂWthat a urease
protein” comonly refers to a relatively |arge
mqieq:%@mqﬂaer act@eg-ﬂgeré semaingi dha Gooet G@‘Jbﬁléﬁ%ﬁfﬁ @lowithin the

and "peptide" to snaller polypeptides, the
tar@%f?é” are used interchangeably herein, That is, the

t er Ms"yzeat leenet, iy teref @onjugatel darmtgepasmls;qmmlcaie;onmmes

| t d
(o oS A T R Pt g BB e ket ur case
or  FRe BRGSO Ry p%eeor ?eptldé‘h'ag'l}s% HreHr RAse”

conprises a nol ecul e or group nol ecul es t hat
intérabengestdy tavatinpaliyer eemesgresianimo aaidipf Brdnd adid analog

s S, A 851 74 R0 A BHEL bR Lt PRGN Bpural
prolding lihkadanypalidé intdER0H//1iB oPGﬂHéﬁM@Eb’i/b@ﬁit@ﬁﬂages
normal functions of urease include the ydr ol ysi s of

Th% Peiein RasgR Ry ey ﬁtﬁ@cty%@%@%ﬁeebv &ﬁ.syawart gedyrnce, and may
t i magﬁﬂei'iéébbpgl"e% str@qhiBsdhs Gl a6 Qe ﬁ*ﬁ‘%? glrgwgnal

o urease via electros
strecienai aﬂathaugiwe‘panelnbnsmn&mhrefemte rea:@fatwegf leEge polypaptide,

.05 SO Pe dC0T RO hee et BoRA th HhadepavbSpies
the @&rnRCard Gs&WinforBRASSSHR R&RH. TR, 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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urease which influences the expression, acti vati on @ January 2007

functioning of urease. An "enhancer of urease"
woonpsier a nol ecul e or group of nol ecul es t hagct/ca2003/001061
enhances: (1) the expression, nodification, regulation

- or activation of urease; or (2) one or nore of the

nﬁﬂﬁ@ﬁhnﬁtﬂdﬂ% PRk iHE|08s the Apdrenfynetiireac tgading to the
"indirectly to on urease" when its nost i medi a

pb:fdk@@ﬂmcé carbamatsl @adipBneemiar Anhiahititoe agaels dmeucﬂﬁ%n urease"
bR R IEE B0 8T SR AR B RS LR, sucn

m@@ﬁ@ﬁ@ﬁ@ﬁaafy STBg oot Be MEGbRY byleteaveBegice! Ammhibitor acts
urease gené that results in the production of (1)

"Indice dysyruases wissditameghingnediate edeet igrast @inplecule other than

oo N ER B BRR IR Dbl PP, MBUTRRRNE e

| Mpaph ednRAdBH off rBaSd IMSrRIeRtd MRIE6LIS e Rrdm Bf hscules that
in the absence of such changes. The term

enhenaesatBihe expressipasnediteatian apgulaticn mpestivatism of urease; or

(25 b Thirig oot RIS fdilh of B raf SohRGher ags indirectly
orcgm*é?'Wm |&?ﬁﬁs@imMe@@m@ﬁ§@§!s&m §fr|ﬁcﬂébulh§&3tﬁﬁpwwh Wkase
an active agent and a carrier, including,

Wlpiﬁhrffhfb,lfé‘lﬂels BESXPERIEP, éiﬂtléat&ﬂ e @nctmnlng of uga"ease
¢ br AT ARt e MURGREN IR FesR BUNECOfbsES TEASER
anDetotwe SgpEnceofghe weaksgerw that easwtsndhe grodiictiom ofg 1)
nmanner thé %a;es t he desired result? and does not
'”%ﬂe%e%loé(ﬂ@l LRrIResBis Py ease prelegt lalive lodhemmednts
prE&’tﬁ‘é’éd“&eth% ANV Gy %H%‘hah@& @Qﬁ é?é E tr%\ﬁn pnhanced
tTa eb nefit to

atient I's greater than t

or pxapaeed noTﬂmal hasitions ngatde mwst;cfmfurMans i Bt alb$@1ce of such
fornul ation is typically a water vehicle. Aqueous
SNGRAPY| es that are useful include sodi um chloride

( Nagtk)tep@l LBHé?ﬁ)acBUﬂgﬁrco?n}:%ﬁlt%d“qJﬂeaﬁ@Q ddi'%s!” §5¢ suitable for

sol uti on, ke. Water-mi sci bl e vehi'cles are
pharmsaceisigal |useon @f&@i@ch‘ ificludsm solanbngl eyhwhanha pheringseutical

coffiBRhior BAdTERY ARl B0 S SrochiE LEES AN FULRK A3 Bnd o

carrwnamama@ iegl, Iaypi@@rﬂﬂﬁe@rhb@ﬂy é@ddptat@ie amrrier.
pharaceutically accepta derjvative of a

corrﬁomm?f m§§9|dfl iyd%qpeﬁéﬁtng formylation”sgaipiies,a fimulation that
= SREIET R NGBy LRIl Yy R8st

a R «LARB0§ves 1hé tethed results"@ruhtioes hetlalsel pradede adverse side

oifbas ShiTette Sannge ARR S FBRIST Bl kg ta JBaaE & pafent i
grééi@r tﬁ%%b?dé@rﬁ‘hal %fe%eﬁpfcbtthgl bé’ﬁ’entThl%é ST Ir?gj%@ﬂfe?it F&%hn

rel ease to i mmedi ate as wel as non-_ i nmedi at e
lnjerc@ldas‘errﬂuhamnas tygmcallyva watewmshucrferemca@eus alebictes that are

use{afﬁﬁrigg@ %{E WD é{ﬂ%g? gﬂ%gg 'r%tf?u: g%r%jsglgtlgrlﬂ%gwggxtmse
solution, and the like. Water-miscible vehlcles are also useful to effect full
solubility of the active agent. Antimicrobial agents, buffers and antioxidants may
be useful, depending on the need. Simifarly, a "pharmaceutically acceptable” salt
or a "pharmacsutically 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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The term"sustained release” (also referred to as 8 January 2007
"extended release") is wused in its conventional sense
to refer to a drug fornulation that provides for

WEr2AWIAP112el ease of a drug over an extended pePC®AAG003/001061

time, and that preferably, although not necessarily,
sybstanti al |y constant bl ood |evels of a

r esul n
dr ug ﬁ% YU rCUodRe éplaase’t isrintepdetidd refeh & tiay trug- oontammg
ional] sense to

e 420 o 9P e AR S oSS e i

refer tgadru orrru
alelcantrobed wdere tacni'oorgttdliat rek 2t éverd
ase of_the drug therefrom h w’%%& %g(sﬂfg"“ as non-

th | e
y Cg?eteﬁ&iﬁ%foﬂﬁvkﬂfwas g¥ifftinan-imeletise re!eecbelfgrmw@t;ora@
f;
el @ng st PRk lifkted to %h%mﬁ%ﬁeﬁeﬁs&@ﬁﬁﬁ@%@/pgﬂy@gﬁ@ formylations.

sust ai ned rel eas
t reatTﬂn@rtermd‘Bumhas'teeh@Céds@” IS8 PEREleBRs U 5
pat hoie% di sease, S rx% sor 8'8888 Is

usﬁg‘p (%ms or SlC?@i ay,
White FOPY @3t ﬁeﬂ$%toa@ﬁ¢rrtpsa diugformutatienshiby sroidkeror
gtdtRIPHEIBASE OP% ?"o@{asé’r’u '%Qt(?%gggl | rﬂogfoflcfrrg%r%%f %a,b\%:"e%erabiy,

or synptons 0 ogy,
althoreghn p@meaﬁsaetlfyyretwrts irs sub@taﬁﬁéllww%téﬁt &80@9&3@'{3 of a drug

leic acid, vector ene,
O\?Jérjroi{]’ée)zte%dfg%gnbﬁoe?%% el hgfersy 'rﬁﬁig]@d Eﬁieami'rle aufsed tim s

carlviemtioabeserive dirBidits Egﬁgg Lf%@ﬁulgfm@wgfﬁhntpg{%pe% timg delay

gat hol ogy, di sease or
WepB@dmisistiagion o tie tommsNattorsaigh theorel SAHESOIB -drdy therefrom,

nt or conpound (e.g

"Deq%ﬁ‘ﬂa'%?égéea%%yﬁfu ﬁ%&i{&# f&%‘j Ve AR Eeasmof drruga@aﬁtan

elc acid

exbenct&dm@umﬁiof timeuasd wud rﬂa?'di”n‘i‘éﬁhbﬂ?e "él%g&'he? %%'e%a?’ n

elimpating such signs or Synptonms o
di eaderapeyficsiseatatent e ftr@aime*mrmlnhlnrﬂbdamdubea sub}ect who

did ﬁ!‘&)}é@ﬁﬁp%n’%"ﬂp&gﬁg oPha é C Hl A bs[ea%%”B{ §1sp§pesrywtwérph dreatment

synthetic, natur

is againistoosd méfeem&téqt fdit%e@urﬁ@é@@ﬂﬁ@tﬁm%ir@f)r éﬂ‘mihgﬁﬁ% those

srhacﬂ?/ q Daltoq%'_éq)l Nbr(ﬁ preferably, a snmu '
5o Y RN A paflesigay. discans meeisorder. ahd'thermpeutic activity” is

an la@ht/mﬁ@f a@@gghﬁ Shgfr] % a Hwél%l ébl(?q}e%&cgpggﬁélrﬁ%[ywt@en prgtem

onucl eoti d or granmat

olig
SUBSRRSE G wn@atmn mmeafumaaetmrmma @v airgiridnes §i Qr
aII ref o RNA, . DNA an

syrﬁn@ﬁ%ecu thﬁ%ﬂ)y&ﬁ% 886 of disordan w ear%g‘@lmstewetﬁta au’pje@t

e‘c&bl ] "
sufferieter ssucsua@iﬁcrg%yg@s@s% A ~GRHBNEURINPULERy Akht or

- wi 8 Januar
CO”’#‘&*J@*&@S pgg@@gqmg@,ﬁ@pgmeptldehmaimatmﬁmbmmm er compound

anal ogs

is uBeRfifm dt%iﬂ%@@tﬁ@ﬁtﬁ@r@' SRy %L{%&éc@g@k%&y@gatoms of a

are inclu
paﬂmjﬁgy,mgm@e @rodasoreiearrpl e, phosphor ani de,
osphor odi t hi oate, and/or O-

ﬁﬁ%”"%ﬁi%r'ﬂ% gﬂ% dNPiLARE Geeompaeund on mplkecukad eosipbeg
ezthéﬂ(;%?théiﬁ: AatPEM derffedt BE értrgﬁ’}g gﬂ?b%ﬁ% r?g’%is\ft\/glﬁb %E(?fg bﬁy has a

a nultitude of huc
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 “‘oligonuclectide” 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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wo RRkbdorsy Of the

gi ven peptides such as urease may be produced. A 8 January 2007

"het erol ogous" nucleic acid construct or sequence has
sequence which is not natlvepbgcgaﬁnmuwﬁl
cell inwhichit is expressed. Heterol ogous, wt

respect to a control sequence, refers to a contro

geaveMgedntaif: p ho%EﬂBHFe%'Eer%ond%oa ﬁ]rs)orﬁé‘ﬁésg?f)ﬁcfeic acid

not function in nature to regul ate € sane gene

éR@lﬂg§§lremncdﬂda¢h ithdt rhay have lal‘teﬂmté Yackigothet ¢areiprising, for
aci d sequences are

%e terol ogoHs nucl
ARbRE, it orBho g cBrehespioraihioRte: pbPsRIEOGBGRIS. FRdior O-
M@tfﬂhphé%rééﬁucﬂf@ ftigest rlfj\{vnla&?uﬁﬁ@rrét%dtﬂgétaos %I?Ssult of the

celI’,” by 'infection, m Ccr ol nj
@@@’tafapxmoﬁtheagenmc t(bm la keiltitddénef pucibotigeiseueh®isCencoding
truct, 15 rra%ﬁcont in a ontrol sequence/ DNA

@8%” H&P@aﬁé%@ AEdHb % H’é@ Y®% he sane as,
di f f es eRbtdrb @s'cﬁﬂélé%' ad§g ﬁ&?@ét@'@e&ﬂ%hﬁ% Q%g%ﬁ@%ﬁn of the

conbi nati on ound 1 n the na ive c
seipleneewhicids oot natefetosthe@el] imudlieh i imekstesoast Hitdrotogous,
fer betmee different host cells. An

si. gned or tr
W'@&b%& tiha\ROBTG) SouRTIRe TSTSES (R SOURELBRIUENES (hes promoter or
dritn@bf) theY db8s hBER) 6ﬁtlﬁ e l{?? o) %ﬁiéteﬂﬂ&%{a}% %Hé the

DNA fragnments in a elgn ce pro
SXRREEYDT 0E WiigiT ié e nttictagusatingr eGemrmﬂy digtbfologous nucleic

U0 AR T R Rt 5 b
eyt arc’prasead AR Bave basn a@lﬂ@ﬂ €§ %ﬁé’ﬂel? ﬁﬁﬁ?etcﬁon Ofransfection,

‘expr.ession vector" is a nucl ei ¢ aci'd consttuct
”@%Wé'?lﬁ%@ﬂfr%@@ﬁw(?faﬁ@m,yobﬂﬂewﬁt Hehetendlbgousintibleic acid construct

Sl cBNFE} LA A R o BB s o

anscrlp on o
stmegE, aﬂei]ﬂfer@lht frbm/atdbﬂtroT@@qJe@fz@ﬂbNﬁadﬂd:r@j@é@@érhéé”combmatlon
casseté n be, incorporated into a plasmd

U dRd V%C@Bchondrl al DNA, plastid DNA, virus, or
nucl gk %s%‘%j' el A8 Mrm T\}’é?:'t&‘a 6&‘%}[3 tdg nb%%?&@&;ﬁ%&g&rya

expression cassétte portion an~ expression
desighed &, tramsfagbetwesn diffgren test callsush éexpress:dn vector” refers

o IR Tt e FURY oot AR Sl To AgOuR BNA
frdt@nhents, lntehﬁ)rb@nfﬁehm RaAY %rol(a‘??@ﬁcsaﬁ@ eﬁk&r‘ybﬁé‘ ﬁﬁressmn vectors

doubl e-stranded DNA conhstruct used as a“c
argeOnynereialy avgiable. oﬁﬁéecalnné)itap@mrm’tempmssmn vectors is within

in many bacterl a and
thé%\%uﬁé 9@%@% %’” ﬁ'bei "the term "sel ectabl e
nar kes ueed dersig, an Céﬁﬂbbﬁl@n%a%gaﬁ@“@e’exb@cs%fﬁ Véctdr is a
nucl eot j de s%ﬂgence whi ch is capabl e of expression in
”uﬁ’ ¢ aciGeforsta oRperaied Xpe@Blinanty br syetheticalty, stithea series of

SRRSO Sk SR TR e BB RRAE e
acid in a target cell or in vifro. 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.

14




sel ective agent.. As used herein, the terns "prormterS'Januaryz'oo?
and "transcription initiator" refer toa to nucleic

wariodye@epence that functions to direct ”anscrll'(F’lf/bR%bﬂsl{)omﬁl
of a downstream gene. The promoter will genera
appropriate to the host cell in which the target gene

IS bejarg, %P ﬁ]e‘?he T%H?n ﬁ:fl?ﬁﬂ uﬁ o et e?g gog%l Eﬁégiyp%ﬂﬂ% eastranded

transcrlptlo and
BOiIAdCerRsiiat esed (@ 3 oldnimgresttoe emidnohich $@rﬂ#‘§§ﬁ %%trbchr%rn“r‘osomai
to ex ress a given gene. In general,

%Gﬁg%@&cﬁ Py &ae %ﬁtﬁrﬂe@tﬁ@|rraansolne¢teﬂa@m|daome/esbwemses
T hosAE SRR, TR ™SR R Sl Gt

ri bosoma i nding SI

sencetmferc itsa nlickiodtiatsbanshcs wWidh RRAPBDRIGE expression in host
sequences.

seguen and enhancer or activator

e@% ei%f‘i"ge@‘-‘eﬁ@r egplonylag éﬁ@@tﬁh&e meckes eordeisdto cells containing
f

1fgRRpFeoc adiis B8 AT 10T 1T RS EES of B Permseapding

non- hati ve
sefeadive dgestt) t hat nay be conposed of parts of
ncI uding regul atory el ements.

di fferent nes, .,
chi mérd HS%CEEQF% ErBEnS fEeMatan anet iensemptism @ltlﬁfo@f' refer to a

n@;@lélc iaéldt @hb%h%ﬂﬁ@ﬁcﬁ% g}}f C(l)lgee(%t g%ﬂ%&lrlét%pecgfn e?a gownstream gene.

regul atory Fegion

Tﬁllaeprerrmtergwulsgermraﬂyebe 2pPrpTGate eoltreniasst cellin Whidh the target
ene, to a 25 selectable

| ectabl e marker , c hner C
%ﬁ?&% B RARLRRRA- gﬁpﬁ?@tﬁ rntoe@meérwwh@thehtransmmwnal and
tréﬁ§ieﬁbﬁﬁlcr%gbﬁator§/rrﬂﬂ§éiera@ﬁﬁs&ﬂ?énc%@' (bfo t@rfrﬁé(cﬁ)"&?ntroi

chi meri (',‘I gene O t he pr esent | nvent'l on,
S@QURTYIaS el ¢ ORCEPIaTY 40 Baptessd fiveh rgelned és general, the
ulatory, region that is
wahSORTohR! o808 prRAoRLROUAGY, Sruentes icheia ytere ot imitec

toapobraotearsmqneh@es SRR blndr”n@ Bjte® rtfﬁs@ﬁﬁﬁo&%ﬂ 384k é@& stop

al so i ncl ude a second DNA sequence enco
Sesq splEppplgtonal %@é eadisep §eqttl$tecetSaragetennrancen mr activator
' . Anucleic acid is "operably |inked" when it
is placed into a functional relationship w th another

nucl'éihimacicgeped ve fioeterdfogoexausibr, adiNAoste@i G defined herein
er ab linked to DNA for a

el 68 oSN Pens (L e et hanbaen MoBugeninie @ Emdythat
8 QORNRLIGH A PO QLB PLAREALEL bl crents. A

participates in the secreti
chiphene gene gonstretdoc sensformptionlof v Hdishkeltis tqpmad?dbng)osed of
Cri on o

fects t e tr

= G R ERAGnalrebliefor T8 WabPR) ebeinidiys ot heterologous -

prcbtemkmtim@ s@qaente ors R s8eetabld mérkérscmﬁ’x%'nb ac%?féd tog as
cilitate transiation. Generall

se]ep}ﬁbi%'m arkangens eppaging repmokein wq!tm'nnganbbnong résrsleeﬂe to

traf$fe J@@HHO%%HH’S ﬁﬂQgﬁgP?rﬂP@g@f‘ﬂsq%&o%ﬁﬁgse"%ﬁ{;@ﬁx@ntm for

contr guous
tramsfhematiors into antesst defly Bicheidbes ﬁQﬁ&érEﬂ*i@Hﬁl reglldtbRGebfon that is

cons?i?utrv)e orsuﬂ?jﬂc;BYe laI gr%ttelr?rc]:o?l}ngcsoe]c}/ueernlcgnand a terminator sequence.
A chimeric gene construct may also include a second DNA seguence 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 sequenee. For example, DNA encoding a

secretory ieader is operably linked to DNA for a polypeptide if it is expressed as a

]
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restriction sites. If such sites do not exist, the 8January2007

synthetic oligonucl eotide adaptors or linkers are

~used in accordance with conventional practice. 10 As
wsadisene n, the term "gene" neans the segnmentp@icihds/001061
involved in producing a pol ypeptide chain, that my

or may not include regions preceding and follow ng

ﬁr@ﬁro@élﬁl'tﬁ‘& eﬁﬂbiﬁateseinghe sécre!#:@hfcﬁlﬂ% pbl?ﬁebﬁde A Rjoravter or
eader”  sequences and or "trai sequences

ea*@ameen isaparakhytvead te ag@@mwen@eni if aﬁgetsﬁ@e@ecnpt;on of

the ShAEI R T 2 o BT i B bHerath (et 3§ & AR Sequence
nﬁhet os"lﬁ:‘he*éieﬁﬁagwf&fdllﬁgtebcyar‘idvﬁrdrﬂtG@ﬁé@lxo@p@fralﬁiy linked" means

het er ol ogous nuclelc acid sequence or - at the cel
tmet tbeﬂ)f%eenuemes beiny liskedwde EpRiDUCHsUENdf @rtheﬁaaf@ & a

SRR, A BT NP8, ADGaD ot no

hEOé% 8k ddhﬁggéué ankﬁ?gosts%%%oﬁﬁﬂlw@d pengatibhat caneenient
ot herwi se 20 abnornal I'y expressed, under expressed or

reﬁitlcfmrpm@s elfi such aites do net existithe syntheéicidiepavelentigemdaptors

terventiaon, .The [ cont ext of
of Hoferé 4 280 B aln DUl G HBE onal et ™ T
"t r apgfieeld Qersin, thé eaT QomRt IngEinsthe’ stelgmmmﬂm,n involved in
-and includes reference to the i ncor por ati on of

Prrficing a peivpeptidesher. thalonay ety tiiaclgre segions ‘preceding

BT EB BS e S, £ BBER AR S eprOp soamr
seyaemies, archB AR trapér setdengdsassiviel as intervening sequences

mtochondr| al converted into an, aut ononmous
(iPEpPeIRsIvesR *W’%ﬁ@ﬁ? ‘Vgéﬁﬁpﬁé‘g%i?xf’f]ﬁ} exanpl e,

trangk ekt &W)recéﬁb"’t‘?’ﬁg” RIRIR re Snéé?fcma cell o vector that

expression” referst process by which a
hes bgpe piddified bypihed’ajmwcmaselﬂ ad’lﬁt@ﬂ@@gﬂmﬂ rideigacd sequence or

REHERST o sshed AR SR S350 b B, recombinan

cSIRAaaRess geréSisatie a10$ ﬁﬂﬂﬁ:ﬂm&d@ﬁtmﬂfmm @tthigsthatndtive (non-
N- terminal portion of a protein which facilitates. the

resgeanath fgm ehtherllnesess Brtivergeesiihrl ars CYIRwIsSaND
SRR CPREPOLINID8A o s Bipi s s s o

délMathWnaﬁllrgeweMequence vvh| ch is cleaved off during
t he ecretlpn rocess. qE% term host cel
i

meant N A I'mtrﬁg‘t’c Qe OF B1seqig ?Wﬁlﬁ’??aq $gquence
E B'c'eﬁ%b@ﬁjs "anéféétrb??’r '"%h%rrﬂﬁﬁ'@ﬁ”fé}”“%ﬂa@ltsdgalon” and includes

expre'ssi on expression 5 construct. Host cells
refenenos ¢o the rcerporetien of Bmusiaic enidcagussce bR %kawoflc or

PRt SR heTR Be cESlels APy MRttt o the
genome of the cell (for example, chromosome, plasmid, plastid, or mitochondrial
DNA), converted into an autonomous replicon, or transiently expressed (for
example, transfected mRNA).

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

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

~ terminal portion of a protsin which facilitates the secretion of the mature form of

16



10

15

20

23

30

As used herein, "effective anmount " or 8 January 2007

"pharmaceutically effective anount"” of an active

wapR0i/0degefers to an anount sufficient to deri V & Br/CA2003/001061

nmeasur abl e change 10 in a physiological paraneter o
the target cell or subject and/or to provide or

iedpdoasin gsit¥enagent ' Lyt yytarouan,

a_de'ani stration o? oﬂe@féqﬁgrr@féé%gpp {)fh@%p%'qu?églél@f PE‘%F'” lacks the

#epagRequanes. wisicbhis efdavetiofieduimyie SerYetir drocees)
on their condition, height,

persog. t0 perspn dependi-n '
wei gh$¥ t”é% E‘?m};\ﬂb‘ﬁg rceﬁef§| fﬂa?nf ¢ pll igd eoptaingiivectrarniceupports
theeephdd ; mdul ator), .
12TEREh, 2B Rhoblinton 2 §3A Rl AR SRS oL il Sliression
qastioes . Host eeltsefonluse if thevpseskat invesfioh ciR bbbkt Yells,
Sq%heésnéng?!an ef fkect |t.ve ?]rmunt for a particular patient

undets SatFh ifPRfoLSheligsugh as yiaash i, inserct, amphibian, or
g fidnl &g, and patents cited herein are expressly

i ncorporated herein by reference for the purpose of

descriusf hareidi "stfeotvargmoampb s tprenmaeBdtigdly effective amount”
used in connection with

ol qgj i i ght b
FBLRATR IR SIS B AR ol i o T ettt change
in aEysiohibaGdERtter o PBGaRARPEER o éyfﬁggfé’i@/{g} R provide or

contal nl ng urease as- an act’lve agen

masiWaetaatiye gasnt bxpfessmﬁr aaﬁi&r!ty shrofgh eimiertra8Bhidf Yone or
ci.ated with the active agent, as
Wﬁé o ﬁ%’ég ﬁ%@ﬁ%‘&fm{c@?gﬂﬁ%@ﬁ HNKs, egbl@'P efFiveamonst gayi wasy from

paigenttotperean eepefingson IHeih@hdRRe h@ig%@,%@ig@g éd}g%nd/or health,

' e)e(rgoal ng cancer cells In a patient t0 ure
NgeBer® K dRERisteTingihevaalive agenk(s.gcturease opatassetmotioltor),

i ] Tk cer, cell e .

IR Aeh=b i A Yoo L Bl Kt tay be

usaidido empirieaiativierinine bheffatveamerht forBY¥afiular patient under
30, the bl oodstream of a subject.

. it
a Irﬁ@glag,sle?g’#ﬁ?%”'ﬁﬁmﬁsneppl asms include new grow hs
of cmyf bﬁbi&!atl’bh%,%hl%ll % ent¥ il AdSidMl é@é%ﬁ@)t/ 'Qfébﬁgérated herein

cells iIs uncontro and progressive:
bygietriense deretheanirgose biitlestriting aadeliscosing coffplds@ivmatand
a 2007 WO

. [ . de f the .17 8 Japuar )
gl b FistiPlchs G4 5o BEonBE G vegtant

neopl asns are di stingui shed frombenign gromhs in
| that, in addition to exhibiting aggressive cellular
. ;ﬁ%&@-ﬁ‘ﬁﬁﬂ@ﬁﬁ@ﬂé@ i nvade surrounding tissues and

ne tasd ; er., ' nt neoplasns are .

char s arAn M RRK o ob T OFRBRER sbignig ureaseras
andictiveagent &riuse, inanibiihgtdreith 6f it 36llon A GlathicdPetily may

and their surrounding tissues. :

b 5 _one an tt% r )
© 88?1%‘?'8%‘_8‘&' ﬁé’?%ﬁﬁ%\\‘%a?ﬁ@n @6 9esrdbrd bilew, ddehiance tes delivery
of tPeRATE RS tPLahBS cdiBY HHALP ek is o83 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 tumer, 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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10 As noted above, the active agent in the conpOS|t|gmanuaryzoo7
is urease. The urease may be of any origin,
including, e.g., bacteria, plants, fungi and viruses.

WA 20041009e12 of st udi es have provided detailed PCT/CA2003/001061
i nformati on about the genetics of ureases froma
variety of evolutionarily diverse bacteria, plants,

ofﬁ}msnﬁﬂﬁaugmam&ieo;ﬂd\dm e dllst!mgdfshm fram b¢digAgrowths in that, in
obi ol . Rev. 59: 451-480; Eur .. Biochem, 175, 15

aggitionels gxigyiyg agamS@we ceﬂuia(rpgdﬁyraﬂenepﬁrawrédfavade surrounding

R R

tiat 248y 3BOwangrent@0Bss 99 dlﬂ%@@’mav‘bn\/@m@ lof tresit og@nixatiahedlative to
herein by reference). partlcular interest is
opp éasdhenand f@”’f%@ﬂ@ﬂ&ﬂ'%ﬁ#@ (Sirko, A. and Br odzi Kk,

exe%ﬁ%%%%)refi\ vﬁ?@%@gﬁiﬂﬁorﬂiﬂt%@%@tﬁ%{ ur ease %S't'%ns of the

inventleacri bed in Exanples 2-3. An exenplary amino acid
sequence of jack bean urease is represented by SEQ ID
NO 7. Useful urease sequences may be identified in

publ ixC hases, Entrez
(httA /ﬁvwwrncbl ni m ni h. gov/ Entrez/), Additionally,

pri Aenmsmtadhaboae ghesetivé afent indhp Icompdsg:an"rleas"easé.r bhearease
ni sns nay, be u ed as é}lescri be

ey by SBAREPTIOR, AT aNG g IRLter s plants, Freerand Yavacs.

bere 112} d £ § ti bout the genstics of
“@'@b%ﬂeﬁaw?mgnﬁz\;% rquided etailed nformation about the der

ursaiss s Hitam B \eariadg oh gvmlh@orwuzﬂmers(m&enaueianag duregi @l viruses

ORIEY o8 RLE TRl ot cRel 0 5o Bt o B . 175

158y esomgee% Libegric) D1 1980)l iBierRgtidPes phbmftﬁram NotW{) 90/04030;
extracel | envi ronrrent or interstitial

Claytarp fndi. rﬁj al Hé Seandlucieén Aeid Res. bES,e367; e@@@&l S\A/Pﬁtﬂr\ﬁ Nos.
6%\%31 X n é§9§’re ldf%&ﬂ&‘?‘&bﬁc&gﬁr&%‘?@r?&eﬂ)y feference). Of

Speci
pamttﬂalaulxraeremwazmaseﬁhameémmryd mgala:hts §tmkoe9~stsnd Brodzik, R.

0 2004/
(EB@Q } Bt Bmcbinan I Rk ol Ota Aaam Y AT, Mepsaiiack
ﬁ%sﬁ/ﬁﬁﬂ@qﬁ%@nﬁ@d’ irf Ekér% lde- BHAH exérﬂb%r?ta'rﬁlh@amd
cancer cel S ar e
seaxd@nt:emﬂ jartk ime@'ageease is hearesamteﬂsm $E@J lD‘ NQ dy in the

TS U oA Res SMaFie, MR RAYE, $BBab By 0., Entrez

(httﬁ@/‘hﬁ/@@@]obhﬂifﬁ Hlkﬂ%bi}/&@trﬁhﬁ AdRItunatp eithenoirait I@ee ugeful for
[ e environment around a cancer cell

(Figs.
am@;fymgmr@asesfrgm givdde varely of anganismsgnay pggﬁlirged as described

; q”Pp 0:169-81. Thus, by raising the

by@@r ﬁ ex %?@EF ‘fgr environnent in this nmanner,

(h@p dwiihw stiericeesmitin edo/dephbiHmesits/ Bl duywikedtz/RECER T wgﬂnryage/abstr
addition of the active agent in certain enbodi r&nts

ackt hiMe of Hol: herC @REHEIP { REnsaners-Dkgansraiesayke
OlfdonbeidofaBeALS Sk Mscribed in Rose, et al. (1998) Nucl. Acids Res.

26:1628.
The urease may contact the tumor cells, be positioned in the extraceliular

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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io. about 0.1 pHunit, e.g., 0.1 - 0.5 pHunits or 8 January 2007
greater. Thus, active agents of the invention include

wd'Bohadeyf2l |y occurring forms of urease as
functional |y active variants thereof. Two ge\rq\gl!;(g{/egzommomﬂ
types of amino acid sequence variants are

oﬁ orhWIMRd iR ber ABIISBY agééjses %‘Eé@%%%evﬁnﬁ'p@cg{rﬁ rg%giaﬁ%%s pH of

~having one or nore substitutions in's
irdersdidialdhiidhin ddiiciothe canbes celty atehieatiedaby additioni dfyurease to the

BB TURTEI HoSbeL Lo e T et ra o ammoria
ol s ; | .

SPUCAIhER | TROPLASRRAN, LR Y Ok

engirorireebsinane bakicyFlgemiAepD)IsThe envinenmaht seupidod eancer cell is

it i TR, S e Shebr S ab Ybwarts EnsintnSinp 2016981,
Tgtﬁ&l 1Y &fisiAg tHD bg-lgcg/l;" t@% ALY e AR TBR N Qﬁ@frﬁégﬁéﬁ,’ growth of

east about I'ts amno acid sequence |
thiedeitdes akli t®intiteteain Amcoadinglys eddiéino eof dhe Bbivaragerein certain
ot.ein.. Avariant . may differ hy _as few Qr, up to,
Bt maHie o 4 Y SatpRCEuRes Hechid of Ji riprael T 10 Be r8ised by
abARIIgH it ¥ATd AN'E5 O UiRASEoNAIGD are | sol ated
active fragnents of urease. Size variants may be

f or higidb, @Bctive agents efdgednténtign iadlude dlas eatrgll beodircialg forms of
stion,

o BB S ML e e
arRitgl A8€ seqfches REHAMS Bre aBniRpla™. ARINES dMequence variants

synt hesi zi ng pol ypeptides directly fromamnm no acid.
aredBperi BaVingR e’ Merpeediiuiansinsinesdicsaminoagifs which do not

oY RS EBELLIGALHELErS 0L B SRE rkDr

carisatyghiveiunedifiedprapiaatawhiavisrg ssibbiintially dbholddeus ang
the native urease. Suc

bi ol ogi cal . tivit ) X J y .
fumﬁoﬁﬁo%%%%qixﬁ?éab\ébfa%/ @%ﬁ\f% BFQtaiRt < VARENIR bRk protein is
"s%b@ah@@w RbmB RYSEIT t%@rdaeﬁﬁ;fb‘iﬁéte?r'i am@r%% IEAG $8%, more

the I'nvention. Thus, uanctional |y equi val ent
pretratintat dsast ebonhB0%e ever aswe prefecamywit lliéadiabeus 95%, yet even

ffigi 0 2004/ 009112 .. , .
R ERsBB b oRad PO PLTPLY EERST PRORoRE of its amino acid
setiheneppLidentthlo Wsebitino MeldhedsieAts of i hatlepidtetn€a variant

art _for determning functional equival ence.

may $ffeg Py as et as | ) UpdR tkOTTBaLABINQUSFING: assays
DA e SRl TR PR 261l lch B oitea

activd fraguheeds chileedea@irastriaie nayobe goreedd b?/,?@-bi. V&aghenting

natiye protein can be tested for their abjlity to bind
Urees Sy ﬁ&s?%@ﬁaf@'dﬁa@ﬂya% ﬁ}ya?reﬁolwrmwme figssEon, or by
coREl PR, B LI el S lipdoRi |G PR, B8 ol

methodd ¢ff sywrehegpingqicegtitiegs tdrestly fkitl miho acidesklues, can be
of the genetic code, a

emhﬁgﬁdtqﬁgrggglf‘é%gi:zl%&%gigggﬁég)s/ sequences encodi ng urease

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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lo pol ypeptides of the invention may be produced, s@uanuary 2007
of which may bear m ninmal sequence honol ogy to known
urease nucleic acid sequences. Such "silent
WRXG0&0G9%01S” are one speci es of "conservati vel yPCT/CA2003/001061
nodi fied variations", discussed below The invention
rovi des each and every possible variation of nucleic

bgﬂo@icab@fléfg@gd@ b@gb@rfnﬁgltiaalb/otu@qfebt Wethasks arﬁeawaﬂa%lﬁtin dife art for
. C: J 15 . i i i .
b E et HGus e B bl aR BT bh8 WedhfPed using
aggﬁgs bPe@ReAly R EhaH fob rﬁé%uﬁhgm_(/l‘gy bf el iedtiv@enehks protein,

. as applied to the nucleicC acid sequence encoding
aa inExagwle SotAdditigully pepibhaiiies faise@ apainshtheopiolagicallyeactive

Y BBl G B 1<y PR ol B blnd g BE Wty Sbuivatont
vatams heed eXectival biatings indieativider a BRLIBREBNSE S ddhformation
known urease pol ypeptide sequences. Such conservative

siilar 4@ ithmisof dodpativepeateist i t uti ons, additions or :
e e S P L S S8 55 oonerec

oPiHe gutiaticdddel airultitere eriudndit lacicasicreet Ratcodifg urease
i ndi vi dual substitution, deletion, or addition that

pafypepiiden ethedeyastion, may badusddced riginee ahwhishaidiay bgar srinimal

. . Tt yni o

SRl HERLOIE KouMy 8RS BRI B oBERbed, SEER "silent

varégiohs!' ar@ons agocias of t'yesealdtivedpnoldifiad esriations”, discussed
conservative vari ati ons where such chan{%es result i

1 n, .
belaw. dietnveRtien PEVIdRS RBCAEN eVaBHPPSBREsRrigHoR Af ﬁaclgic acid

sfildhos Xt & pBoaRIiGs ofthe ATLARYT Al dblidioé made by
sadadistg cambmativab baseg oaviabisitge todon ichnieky Tsiasel ambinations
am no acids 30 are Il . kn those of.ordinary skill
arBhAfe 15 pitoroRied WindBe st AT D20 GeltuSloif B hrblibd to e
NSt 88 Ish RGNS LRSS ORISR PpEbtide of the invention.
substitutions or conservative variations for one
anot Weaseamigoeriifes of thopresenbirpgodpodadyge one or more

coF SR ARSI RSy fr RISy PSR v
sefspacts of Redwn (Radd polgpestice begdrced. Ay egigevtNe
vaﬁp%ﬁgl Gge. lggwﬁﬁahﬁbglﬁp;@@wé Z&&Egé&h@t l@?tglr,eaudcd or delste a
s BAAL AT SB35 %08k FRE SRR O of crdnry ki iy

thé artmwill aeedgniEe thad xamipblividuahsihstitat od sdalatiorn eorgrdslifpedthat
r .functi or.chenical structure

soBSiphE cRlsiet obir P2 FinblE Bpla: a5t Rl Perdeniag og amino
acRidl (hyBic&IReds Mar5%, Fdre typically less than 4%, 2%, 1%, or less) in a
sequence typically constitutes conservative variations where such changes result
in the deletion of an ami’no acid, addition of an amino acid, or substitution of an
aminao acid with a chemically similar amino acid.

Conservative substitution tables providing functionally similar amina 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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exanpl e, an aliphatic grouping may conprise: glycine January 2007
al ani ne, valine, |leucine, isoleucine. Oher groups
contai ning am no acids that are conservative
weubaidobuti ons for one anot her include the fol pOWMR003/001061
(i) aromatic: phenylalanine, tyrosine, tryptophan
i) sulfur contal ni ng: nethionine, cysteine; (iii)
1P 'rost|d|ne and (iv)

By'e (S L YE \
a(..' rti+H€—a¢ afec—a ug"a!—ﬂ“' ne,—
1gI ut%bgéwpﬁzﬂ?%e Cre S&HF%&SU)MQM) Fr)Ehr@Pﬂﬁ W H.
2Fre RSB A any onal-—grouprngs—of
am no acl dsC'QE?Ejz Glggﬁ}?%teg(?)sequences of the
3in c%pamglne ﬂd) udl n@lu:tamsw f@yivelly substituted

4ch"eﬂCCS cah-be—present _as-part.lof larger
po sequenc'e)égmqnguch as ;occur upon t hg

- U

-

6 segReangalrine (F), € Tyrosiwkgle the |aughtbpraalwy)
L—fyhetional-domainslhave little orlno effect on the

activity of the urease protein portion of the

' e | . b
P eidiorh MBS ol A Btids BT At N80 B o exemple
antigo tacktst am*nbe wrdupeal Ipy oiveias Gunclidondrehaastal Suctireqire
i ds or sequences that do not alter

or re nucl ei
coPReSLiREdad %35%5@91%@“@&1&9&@@%isulfw:@aamgaf Rate
examPR:) ErORliphe4e braSpihg ShayPAshbHoS c;ﬁegﬁgnwléng%gf@%ucme

sequence, Is a conse vat’l ve arl

isofgytsines. coﬁmrcgrn‘ope@umemm@ an'tnh@ aaiddi thaoarsaforgeeyeagivenor e
r the activi

d
ol Bl ohE S i Pe s slione’es E crearvatpranyidianine,
tyr@/sime arystopledn;thes @ﬁﬁfldanéJhM@e ﬁ%tﬂ%nm@%{ﬂst%%h (i )WB&Q cOf

addi'ti ons are features of the invention.
arg&m%aﬁuﬁeswﬁndlnen ang dvapeidid lesparisrasid, a;iletaﬁhaacmtaaypafagme

2 / 003/ 00
o BriRe. k Gl B ROt T PR At GGy,
addiivredl gaoepidgs of asdab wiigkd a  functional ly identical
ruct riety of mst ods of determ ning
e q it Eesel b i Slinenesh P8BS Feenion: el Gomanuatvely
subalituggdrengueriitd caRTHAt F?rés@ﬁtséssb%‘# of ﬁ:ﬁ?’@ﬁﬁ&gﬁ%}?tﬁﬂ@é&ﬁuemeg

and 5 analysis. This |ater approac
Sucﬁwrmﬁ upAntthe agidiéiosrf dnevemmbrendomeins fop ptitifecation of the

profeliFIE8S BOW A5 3BTt LARIER sPUBROG Se)rop. where the

i addmiemhbfumcngr)é!eﬁwﬁélmg h@'veg:ﬂmeﬁrt n@efedNEH {r@é&wlty%ﬁ & rease

roduced by one of skill. As noted above

PFO*@%FE@H@@@ fépe Pﬁt&eﬁu@r éfh@r%majéddih@lﬂﬁp‘idioﬁmps icdabe(rmmbved by

post ﬂ/r@?‘%} neesgnﬁ{o?tgé | %}/ @g rjeggh%het \glﬁhjagnggtease
suEﬂ;neadciltajri tyf aardeot m@eda nOOlEemsa@a& @ﬂbe@uéﬂcé‘sl tAld 86 hot ERer

t he r n se uence of a urease pol ypeptide or
the errgdEdadiity ¢ E@mpleég'f%ﬂﬁt @h@v%m such as the

addition of a non—functlonal sequence, is a conservative variation of the basic
nucleic acid molecule, and the addition of one ar 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 wil appreciate that many
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of the invention or related nolecule. For exanple, tBh$anuary 2007

pol ypepti des can be subj ect to various changes, such

r.nore amno acid or nucleic acid Is
vﬁi%@ﬁ@?%ﬁ% del eti ons, and substitutions, ei t h&fT/CA2003/001061
conservative or non- conservatlve |nclud|ng wher e,
such changes m provide for certain

wa'ﬁﬁ\f@aég vapatiges pf tr@wc!@cgﬁmd constrsts whidt ansedisclesed yield a
?ind W &%J Hﬁﬁstﬂ{ctadm ni stration or diagnostic

appli and conparison of relatively

short ﬂamrﬁél as In@letﬁeds@ﬂde&rﬁilmﬁ? seqdleht@ relabonghi@d can be used,
reS| dues) i s typically straightforward. Conparison of

geéing r@%ﬁﬂ%rﬁi@@”@é‘h &rﬁhmméut%reésmﬁgw@mee@llgnment and
%@é" 52 oL Bl BB R en R L ERhrosEhdh s prosept inygriton,

aueqoiae Ermp@ascwi trdovgtaan diferded By coathutyr-bdstedanbthods. A

honol o% gorithmof Smth and Waternman (1981)
Kariaiy st OWH’!FHJtQF REpmramy feheeromiing grosenga mignment are available,

and Winsch (1970) J
?/t)?gl o%%bgﬂﬁgéﬁ’y%?‘%e grch for simlarity nmethod of
Pear spm ravted Iabnnanthé%&)anees’@f et nuclé@@bldicanwﬁé[ypeptldes (and
5: 2444 nputerize Ierrentatl ons of thes

by
P@Wt%ﬂ?@@ﬁ?ﬁm yt 8 amentiepiesd not t@q,gientlcal but

%ﬁ@?%&%ﬁﬂﬁ tl&-:?nt af {Jo‘p?”%h%?@m %g@%ﬁ%%ﬁgggrr%pondmg

ch;uencermf aauvs&“se ;s:éwmepmd@ or midisiclacid Bﬁbl@tulel(or ffé@ﬁé’r)ﬁ thereof)
et al.. (1990

'\Ptf}gACi % Res 2 t§ 3402 Fand Al t |
F tHEIINgEion o elatg nzﬁL@?u*eor PR %C eoqp yRERtIpESRAr be
A85bctabV@REeRicHangBs ) sUcPSHs bh@ &r infbrehgnink 4@ of Qucielc acid -

percentage of seqlience simlarity or sequence Identit
iﬁeewtlonhedelebﬂpa,rarsbwmmamn)s géher avrbrisgtiveher mm-lcouservatave

BT EDuhek g si5h Ehnedio IR PIaLERTPE ot ashiaptages in their

tidate ¢ S Slrﬁﬂﬂieﬁr&hbﬁaﬁe@ﬁlcdﬁtpﬁbll)ﬂhﬁa@lﬂ: 0SS ePBRENHRESHEMSEor diagnostic
i dent | ty (percent identity) and sequence simlarity is
QFH%'CWTA algorithm which is described in Pearson,

] | .
85 2 % ee a %gomé\?rlégﬁae@é%%%f %@@%)an@@?%gggée&ﬂ%ces (less
tﬁaifg%&ba? residuagyis Zﬁ.&ica!@ Eraghrfomtturnar@clﬁmplamfomeﬁ!@niger
a al | nrren guences 0O Ccal C a
BolEENeS PabiETa0e MRke ShENRcaee Batsdorchions ontimal alignment
dftivd %'e ugl?cdae?' @d?ﬁ]a‘i’%ﬂ?ﬁﬁ%nflgf se d@stBF bf?gﬂ‘mgé &é@ﬁ?anson

penal t h penalty , and
mﬂd@wk&anm&jeomfmield by tba éocml h@mblcngy glgekititrh qf Smitteand -

Rl b P50, 8L 5 e e oo o
Ngtdilerhan @yl Wakisen f( P70 Mo B A 4163 IAMen@RFch Mridimilarity

the substitution o uer%e sequences corrprl S

albpa of Pearsa ane binmarm (10806 Mt Se/é]SA 85:2444, by
SRR iflp IO EhBlons 3 eS8 LARRRS RS (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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WoepInvwpiizof the active agent to the

B. Associated Chenical Entity 15 The conposition of '8 January 2007

the invention nmay conprise a chemcal entity which is
associated with the active agent to enhance the

cancer ceCigA2803/001061
wi de variety of associated chemcal entities are
contenpl ated for wuse as described bel ow. 20 BLl.

Pol yndh $XeMplayeatgerthmetit twsurhaple:mmet@miﬂmgqiefg@rﬁt sequence
mers an

0t hBRect Barf ga%de%%ﬁ%% 3&{;{5{}6 ISR b e serithe, which
iprdekseribedlin PBgrsbpr vy, "Ry [ﬁ)%‘%rji Ig") §88‘)ng gpﬁéﬁ A{]c*fagrSCI USA

refers to a COﬁpOSItIOﬂ §tanc

& Seaalsol WieR., Pedrisoh (1h8S6) G\ﬂembalblﬁhzyﬁﬂﬂ@gfg}?s’Z@@ZQ?QSB

t he hydrophilic

fé?ﬁecfég %‘%tg?ﬁa\ﬂﬁg%ﬁi‘” %E%%in@ﬁgr}%'w &f‘éééﬁ’ﬂuences to calculate
pencv@nﬁdemftwe bé%:é&ﬂ@m@ 19triasy L8, SR A(?bmg penalty=40

exanpl e, domai ns which are nore hydrop
ORY A ONTHE: BaRPeNatye - 1213g}hpdprhgxﬂnl pena?tpe-m\aﬁd&lnldth 16.

| S pre er ab

f |
nyar SariaCOPEERR oritaf Sy il Tale o8, (rkdiee ehowe

d hidf
PoLBEDHCHS2akh O NN ROLBEATE 255 O YT aton an
ehﬁl,iel@m of p@lynuﬂewz de seguémtas, ofthpgbe ysnibsistuma)y obguery sequences
It
o AP e sTed B SRR L sty AEPrardinesation alauiciio

tions
atielatmsasesd hydrophilicity and/ or hydrophobicity, and
which may formmatrices, as well as 23 8 January 2007

WO 2004/ 009112 PCT/ CA2003/ 001061 coval ent attachnents

W thgt wsgg&pafggj bhHEAT; s, descri bed herein. The

pol ymei™ may or non-crosslinked. The

ter C@T!DQSIIIDn lof the! tveatdh meydionamise & cheptddl @ﬁ*tlﬂ)gwhmh is
refer to the |inking of

ool B e Bt 20 igteat i 1 Bphescampiies ctve agent (o the

cmoéiydm@ ARYd®Rariefy &‘Hs%o@n%t&g@r%mlggﬁeﬁmgs Qrgec.%nté(mbf:ated for

e conposed of "‘one or nore el enents, groups
US@ beddsi@ral |y serve to join an atomfrom a

first conpound or material nolecule to an atomof a
second conpound or material nolecule. The crosslink

brl Bgesf’m_m sivol ve coval ent and/ or non-coval ent
of a variety of elenents, groups

ﬁ%r‘:%t | On% Qy &y %Wﬁ%%%pmymﬁjéacluﬁmghéor example,
hy@’fo@ﬁﬁiblﬁa}fy’imeﬂsoar?@ﬁ Hb%hsewﬂgr ol B hg b i TNy R8es being

crossl i nked natura
prejgrEes. detree termi triydmhllm"nas wbed hmemm sreféreac ROtoMBSsition,
nched, nmay be sel ected

SR e, ebrEnce %@bécﬁvryeﬁdwgh kA eaRneRilgesadily
asqg;glia%tja(k;}éw \gaii%; ”F'E]?Feﬁlgﬁd@%ﬁﬁb%r%ﬂlf@po@m#ﬂ%q "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
hydrophob_ic, 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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I's sul fonate, polyal kyl ene sul f one, 8Jahuary 2007
poI y(al kyl enesul f onyl al kyl enei m ne) and copol yners

ereof . As noted above, depending on the partj I
V‘i}gg@#g?mgml oyed, the polyners may be rel ativgﬁy}cﬁﬁ?ﬂémw“

hydroph| I | c or relatively-nore hydrophob| c. Examples

q%fg{efm ﬁ@egfse Hh\far tIHBH@?E %SDE%%#r@)thy%%ﬁLSThe polymer
rﬁagseloro@éﬁnk@ﬂw%%ﬂ@ogbw@d Trianemed gobsiidly Memeslinked” and

yvinyl pyrrolidone, polylactide,
”prm:lsys(mIang'i' wmcgihgr@m igseirallyolejerdp e dnkingIfyiworsy| e

Cg’ﬁ%ar‘y &)a& %%I?n%é?e%&%éﬁ? opcggﬁg{sog:&eqrﬁgérdﬁgasf bridges. The

Pght \S{IhfchpﬁI 9% 8 kImpsal ef cakUeRee elements, groups or
ynet hyl oxazol I ne, pol yet hyl oxazol i ne,

Cpmpﬂmdsogyeenaﬁycsﬁmno jten apsatom from a first compound or material

SbLIIE L apu 01gzelng. BELYLIHEBIEMLc e, Toe crossn

bAEGHYS 'n?a;ﬁﬁiv@lvep%wé‘lﬁéﬁf BP1YBF ﬂ@MLCdW@tEJFQ@I’SEb¢IQtI@ﬁ$ Ohny of a variety
pofyhydroxyval erat e, pol yhydroxybutyr at
op eleyants pbialipse ANPISIr CaR PRSI TRY forﬁbtfgesbrsmgez;s iadha crosslinks,

aﬁggggg‘#hﬁq&c{ﬂ d% ?{opﬁ%rﬁalggqﬂ ?%gcf’%hﬁggc? EIBLLII?@BI" through
soPhiceai&shd 0 the 3o active agent, or .other

associ ated chem cal entities disclosed herein
enhmnaecortdﬁecawitm@rﬁleﬁmwlw@ma{@%thﬂmfowh%her linear, star

oE PR e BB P8 SR ST RSRIBH e o,

pekaggleridigiis, gadyalkyiensbatinenpolyalkena dlibider pdiyetkyldre
salanale,pobeikyians Sdmneoboniarren B Edeaaimine) and

cG@Wﬂ%’r%W&eB?' ative to native, or non-derivati zed,

ent. Particularly preferred hydrophilic
pol &Med abbue edem&ndnag en roe pleitidUlasdpalymer employed, the

I i,.d t
oAt Aok Upr S SHar RGP aR e o (5T dPese Brbgphopic.
EEIEI’&'I BRsy &II é\h?eblé’qJeYehM@ gomm Hy&Ir@ﬁﬂM'p&ﬂ}aﬂerS IncIude but are not
pol ynmet hacry I met hyl acr
Ilmdwm@tWV@Wh&ﬂa gizécolp@w@twl%alawln)éranched polyethylene

i3y B URSLE Q1 R Gl ARG P Rl et RV OB AE0 bbBRorbate,
pdl@éﬂhwéne/@ﬁde/*p@iwéthmehbeomadmppndpyter@ommey pioty(oxyethylated)

ohiseirberiugmue i o0 apiclandusfuied dlesel

I
PG BB Rzl pBRRRA BN B g YT dnBS ey TxBraBr 1 ©
p@thtrempmydcembm@,cpdlwmym@omoi poly(hydrenyalsylcarkoxylic acid),
[ in, U nt .Publ.i,shed

s rouoD0HaBIHS st P RBRTPPY TSRO IR | o
p%ﬁﬁr%%@éI@F’atQVpél%ﬁdx‘%ﬁﬁ&tyPﬁée Iy dx@zE8fdind ap@ohspKamide,
pOlySIaIIC 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
conjugaté 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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Targeting noieties are contenpl ated as chem cal 8 January 2007

entities of the present invention, and bind to a

defined, selected cell type or target cell popul ation,
woeuek/ooagzcancer cells. Targeting noi eti es usebgi/danoosnoioest

this regard include antibodies and antibody

fragnments, peptides, and hornones. Proteins
cemprsiipandlatigetto Natioeyor2®ie demvamaetiaacémeawﬁ oParticularly

pisfEes iy SPori: pelgTprs il b &r et VDI ! at e ot
pgkoﬂgﬁgrmleg% nﬁolg\lf'if(%?lrl'%? Pﬂ?‘: nt@)ﬁ:@ﬁﬁﬁ?bﬁ*fﬁ?iﬁ%krylamlde
p@lwydinoapproeiyi medinakrylaées, ooyyrsidronyletity! mgryflate; polymeteacrylamide,

S AR Y t?y&?eet%%(&ﬁg@i@é'pgﬁ"ea&ﬂ%@gmes
p(?:lgﬁ dr@kﬁ?ﬁgr@@%m eyﬁr%e{gmbt&mé) AydspheSnide,

nuclerc acid tar et| nmol eti es
amayot hpdrthé@eaﬁliulaseeiﬁrlvahves'r aAgmeﬁen@alﬁrmydmwshmmiymesm

d that bind t |
ol ST 4 fob ugeuier wbiar Befikef out 1,000 and
105@0@tdaﬁén§ hfnia oh@tefr‘ﬁﬁbdn"h%nt ahé Ebryhétﬁweﬁé gYchblnas deidiegsar

arget cel po pu ation be ‘used”as targetln
warghébetmaerem dR0rad 5080 c@(ht@neavﬁelnltt@n@f pelyemers contemplated for

ol AR SASSHBR T B IR Wi oo o

200NN 8DY, b@tbl%\te'dn@prll P, QDE2fWﬁI@h ii© Forestatechihe Pdfereice

an organi ¢ chenical construct desi gned to mmc the
h%ﬁtﬂoer configuration and/or orientation for targeting
noi ety target cell binding. 25 8 January 2007 WO
2004/ 009112 PCT/ CA2003/ 001061 Anot her targeting noiety
funcBZ ofmargetingi Malaiyt is a short pol ypepti de that

o1 ErgS1ing BRSPS RSP tﬁ%agwsgw‘?ﬁ*%rﬁﬁ%ﬁﬁgr@ﬁresent
mvél%%ﬁt 'aﬁﬁ tﬁtﬁ@t@ﬁtdéﬁﬁgﬂ e%lec@@%l!@ﬁi’e oPldr GO ;ﬁﬂju:étﬁ;ﬁl such

e, that are reactive w an antlgen on the
aSSCESUZIef' selbs.ofl aggatimggeeietiel useBbimthibrapere mmdﬁ]@ﬂtlbodies and

BB R B AR blABhs PR g o frown

ceﬂ HRHeye fﬁeceﬁb% (amlubmgl 1@@ dm:tp Ep@@@t@naﬁtarmrlﬁsarm insuliny,
nments thereof. ona . anti bodj es and

ey Ay ey, 601 HHedaa o bindos AREE S 8s annexins, and
SR ST A St o
coldswtstimutetiog factat) axataldmocirasmataled targrting snoreljesoe
ety e s (0t on Bumis) o b,
poﬁfd?ﬂ&aﬁ@faﬁgéf‘@é]l ﬁtﬁ‘éefe%@d Qﬁay b8 Leee a%'f@@@étiﬂ‘@%o@he& h‘?the

|nvent|on human nonocl ona anti bodi es or humani zed
preaant nefea\ﬁpnba‘cargetm woiglieg rasy akaoger pligprsientides that bind to a

et HPBLETA SRR IRS1h 1981 RPN TaBl ot et

ability to bind to a deﬂned 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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or polypeptide in the host recipient, permtting ang8 January 2007
increase in the half-life and a reductlon i n adverse

Wld‘lﬂﬂﬂ}&) 1 actions. Miurine nonocl onal anti bodi engP%AQ‘ﬁB/OOlOM

hunanlze by, e.g., genetically reconbining the
nucl eoti de sequence encodlng the murine Fv region or

BB A B Bt et oot

ﬁwhﬂiﬁge@ﬂﬂﬁny@f%eatﬁrdfé’un%ﬁgl&y‘ Murine residues may
al so be retained wthin the human vari abl e regi on

f r anBigereddatgatiogtooieties lOéﬂ‘pB’ present envgatios are ahtinddies,

I
PR RIbahGRord SeLE b S8Rl S antiosn an he
ﬁl.lrféde ofc@tdrgel é‘élPhBO% @cblye@ﬁépérﬁi ﬁ%n%|cﬁﬁ! bﬁnﬁ&%&lvﬁ% are

Sl epnev ét al Bi oconj ugate 25 Chem 3: 27
el ;a)vall@leeqdmmerq;alengr demr@edanttfnedjmramre ma}dbe mm!gyed

me gg@%@;‘ﬁ%% n?e%t? 35 a@%?ggfpoc%ﬁg %P r%rggﬁze%teﬁ'éereoi; Monoc%nal
drtibbdfBardd frabﬁweﬁ‘ﬂ‘@?ﬂ?a@rb@ﬂ%ﬁéyc@ﬁ% a%EoFd?a?lclerWIﬁ‘i‘Ebﬁ\Ubntlonal

the targeting noiety s a | IS reactive
tarimques ca gt a% hybridema synthests, oecarhbmtaat G&A tmdhiniques and

o sk Stor B TR RR B} o Ent Wagfhaa hay be derived

fRirR @hg%p@@!ﬁ@ﬁ%udm@%nﬁ@ﬁ@@d'n@aﬁ BEainedEs Bhimeric proteins
car bohydrate noi ety recognized 'by a cellular binding

vdteh eﬁmh@ygﬁauemwsfr@m refed thaprespesies.hat bind to a

cel hular ‘Q'I‘.B%%' ?@ge%‘ﬁ{‘\)%et@bﬁﬁﬁéﬁ?ﬁwwhbodles or

corrponent
h&ﬂ%lmm:r%@'m%m@@déﬁﬂaﬁ eqgptiog nﬁ:ﬂéﬂ@@cﬁmr@mzed

ecul es. Preferably, the bi ndi nﬁwcon'ponent 1S
t%feﬁmg@m'eae%am ﬁ%@«ﬂaeaﬁ sFeENd Tie BHAUEaBEElHBAp! the antibody

of ?S P@%Eﬂﬁé'lﬁ‘ érﬁbﬁtr)éc i o, ?ﬁ?ﬁ'“{{.@n@i r[&gé%'ée; fg?t@lgthalf-hfe and a

suc as |nsu
r@ucmbnneadverminmdung réact@Emise Munise anshdcharta mtlbodlesaﬁay be

P Be B0 GeBP L SePETR e dhe fp iR sditiegoe encoding
tRAROIHEE FRIAPL! M ERBlonfnialWstohRiniidibdiths thereof with the

Sp ecific cells expressin |g Fevel s of
nw@e@b@eseqw@@e enw@ng a w@a@ozyztmﬁpml@@gm and an Fc

A3 o R o SO0 B A0 e
framegerk dontaheto essureypropestrgersit blﬂdl%&l‘é&t@h\?ﬁ@f A non-

that display 1o mnimal non-target reactivity,

“m@ﬂauemaﬁa;of%qf@etﬁreﬁjm mpigty is henteed-GH a@tlbcaw to brarn ghal

cARI4FHOS SRR PIERAY Do AL SRS 0 HEhgar

Chemase2pB-andh@ogart Gepetiogit erﬂ@iﬁeé\%@&iﬂb@dﬁ@ﬁ? @ellvery of
This ‘al | ows the admi nistration of the highest possib
Vﬂf@h’@éﬁ“ﬂﬁtﬂ%ﬁlt%fo CRIGES cals is virwed HeBagewtB d%@éhfxpart Opin

e exposure of target cells, while 15
81876‘%”@' ni ng be?gqvv%t he threshol d of unaccept abI e

nornn aagedr erebbditmexit of thye 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 cellutar
binding component, any molecule containing a carbohydrate moiety recognized
by a cellular binding component and drugs or smali molecules that bind to a
cellular binding component. The phrase "binding component" includes both
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I'n certain enbodi nents of the invention, two or nore January 2007

active agent- targeting noiety conjugates are .
enpl oyed, wherein each conjugate includes a different
wbasgebsmg noiety, e.g., a different anti body ppeecikemsnoiost
Each of the utilized targeting noieties binds to a
different target site region that nay be associ ated 20
regepler end asaapiosmalediles.e Pesforakly, dbe indieg cBoment isea cell-

nt, . onent of ,each adm nistered conjugate nmay be
SURES DTG BOFPerEnL Y ong Bbgdigient e (BhgeiR mojghk s &
naﬂur&ﬁfo@@@rﬁﬁ%%rébaﬂ{%ﬁéﬁ%s iﬁ@iﬁlnw,‘?fﬁat"m?&é‘tcﬂéqar ef site._ Cytokines
. incorporated by reference herein. In the pl’gaCfSI e g ’
inglydligg émedauiiasandifactoes siclves gramylocyie/maargphagé telony

st A R R SISk el 20k e
targetind ambye e khown tbSFROR] Zescife dbifd &{ﬁé&sfhgfh@# le¥bisCof their
) h ternative

region, e.g. .tar%et site epitope. I's a
reqepierst( TerkewsksiyiSon(2apR) Sasholbgpizdes): 14/ 52pot ent i al

tar ' .ndi ints for the active agent c
conZEgs—hT ot s OEpBE APl RGPpke EREE to non-terget
celsaprui e Ntar get ictic8nt ' / '

. hi ngr ance, {r%?/mt?eina{/eg'i?gg?f}ogﬁl?g?%% tltO ?Qgﬁg\ggﬁ%‘f@%& gﬁr"]sp‘lay
mirgmag Benviarogh epactivily gvhileaetainidsiergeteapasificity eodpbasthety. By

. . . . diti |
rodoh AL oo B (RIS EH6 B Bt o Gauek 8Rdr
toxegghincreased dosex of iveaspropditedr autivefagene Al bd beRIHiYtered,

enzyne . at the target site. An exenpl ary

.active hol : . . .
Thig ks t%%égﬂ‘i@' afie PLeighesipassible sereeninaioal gfivaease or

thrtHpieind et .
G oot Ty et LR35 pfilie® %?cats)é“rr%gf)ya&?é%ﬂsg‘évﬂé%
remesunadeicy e tnesitha of uasteptabie0)orMacgethas! taridity.

oIS BB oo RS, Pl ol
targeting inseibBy cdriigitbs Sird enipyRe vaRbzeshH &r?jG%}lEiirﬁé/!u@es a

set, of two or nore tg{/%et 5 specific nonocl o
feeanb ehtbedvspeeieac Haehtof teutilized

diffefRp} i86eRtEY MPIaY.rRE-
inae i i ¢ i C. li,cation. Th

sy iR ShR08S5 sl WGP LEBRDLH) B0 TS

withitheisaateeer 4 liifferehetanpet-diter géte st r@eRthdMen® Beach

nti bo species differs substantially fromthe
carfiJHlefey YertBRl Gy bR easte ahomer . ad isody Lbekatest
NosThBErHBE2ENS 5U76CE RS TalcAAF WMER éré’lﬁoﬁ?orﬁfb& Qﬁre%éﬁe%%

necessary 10 to proportionately reduc€ the exposure of
herejist InBegyenticd of thihemapdimént ofdippirveatioontie theps site -

11 | - phai or.large et, of anti.bodies) overlap is
acergfiy gFP é%ﬁ*i?t%‘ i&g“%‘@r%%trsét?ﬂééf“lﬂp‘)ﬁdvﬁﬁ?%{ BACh
targeteigadiety,| 19V RORLSHP SPEETES o cafiFiz¥§ laSdiffBderk @ar@gpﬁi%/ &ion

to determine reactivity with Ttarget tissue an ’
e.g. dargsd site gBiPRE-« Y MG alterhative targeltsits regian ampresak pravides

' . <ant i i bhind ma e dentified

mon%‘@btgﬁg%fs‘t?%e]t%qgrl{iHi@ﬁggéoﬁﬁgfq{:tﬁgrﬂqt%g&g?np Conseduently,
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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washing the tissue to renove any unbound antibody; @anuary 2007
detecting the presence of bound antibody. In vitro

cal procedures are known in the art
“&%@‘?&gzﬁchez-lsl as, E. and Leon-O ea, M (2OOR&FI%‘AZO03”001061
Nitric Oxide 5(4):302-16. The conposition of the

%ﬂﬁ?@%ﬁ&@%@ | 3% D& PERESEY M. @%Pﬁgﬂfcmbes and

trCea i'ng tunors. Becau
Ifmfe@b@mﬁam& B4ghobl ast is the normal S|te of synt heS| S

of hCG it is understandab] e t hat both @qotl on% g
nongddearatiaras of p&p&ﬁ:wﬁa&gwxz qufﬂ%’ﬂ%c 9'9% 5ecte against .

DB B SRR L PR PRRRIGIRR, 2 LPeE BP0 ket
speofit $nona@riondlantitvoaiesowitm goh@e@lébpctgscmésirhamtamy foxt nse in a
addi tion, sone 25 nontrophobl astic tumors may produc

diraostic o thalPPgUtis epiaficae t | Parasgy erwea%ﬁﬁam patterns of
R oBEY O HERlE 1 (RO RPUPEL s Wt P e gy
sg%m?g gggf‘;’élrgf?sgltmtaigllsagy frodn tHa non-teﬁgébnssswm bouvid bl ancther
aplivogy epgcies wilhePat "“%QEPW&%{%@I“‘W ipble angessary
t@ﬁro?&fﬁcﬂé?é  rAGES rtrg\% EQpéﬁnr%rEﬁ ﬁ%;g%@%g@ﬁﬂgoﬁﬁ%ébt%g}lget

he use ant |
aphi&:afohsve.eagesnmbbdy @ah'ccGr Jssarge»emtrrg‘ aniipodiess wprlep sepreferred.

cor 1 ArRDORIRBABR BRI oA T Bhemeeaty BhNAGPRH ¢ ne

TSy T OBkl asdeufe iy i

tangetriissandaric crnssarativilyneith apoitgeetdissugodissugs to which the

hCG a | .
e sy b ek e ebi LRy FRRASRE i iShi8 e antioody
whthie8tthd %isBUé &6 Yerndve @hgfumb@blhm arﬁlbbd&yaﬁ@tiet:&tlhgﬁhe(ﬂnresence

to the urease enzyne to form a fu5|on proteln
lﬁmwnmfh%@f See,

ofrimte*ui aihady. i i ke bidashamim@t ArasesuEDH oW
ESSHER S BOHPORE hSoSpisRiky cogb semasz e

an oth}@@ cempaditioensf the pirbeemtnmeemtmnmaa dlsmbeaf use in the
e acti

t hree-ste roach is used to. deliv
et £b LG STt TS, Hrrsa the Heeensl Goeibiass the
ndri 4ilE A s nyhL s;é%mcgggn%hasfstmme it Batad VR ge%tatlonal and

I Nt er act a secon i ndin | O art ner,
nattgestatainad rophyblesiic |tmmbtmwmheazgandrﬁymdt®6wﬁndﬁed hCG

e bake beeReay R e FroRHie Aenob ¥ i Ghese tymers. staging

thé klimoPke! aMd f@“ﬁoﬁftoﬁrkg e wifbdts apBiGrebyt én bhaitiohheome -
targ etln noi eties of this invention and the active

nca@r@phgbwcﬂen]om ey progoc OCG goiapicalyd diCGTRay act as a

t i.qt d
ar T BERE s FTRERY o APO R Ry Penoronc
gonadotropin stimulates proliferation of Nb 2 rat lymphoma cells. J. Clin.
Endocrinol. 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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carboxy termni of the targeting nol ecule. The 8 January 2007
targeting noiety nay also be joined to an internal

region of the active agent, or conversely, the active
wagemoonmy be joined to an internal |ocation ebTida@003/001061
targeting noiety, as long as the attachnent does not

interfere with the respective activities of the

tﬁ@neaatweﬁgezcanm a!aregréttum@r mntlgery aahbbcﬂm@naw*ttl h@G antibody or
er of mean

t hed
e T o b hAEE Sl hader s aggirEaeiors. The
tér@%tl%ﬂidf!@}ty 1§§k53r%‘ferb§l :}jdi‘ﬂj%fg%t@lﬁ éﬁ'tkg?%e tﬂff@nur%%%i)ég?gme to form

Ar oug I"i nKer
aHoslendqrrotaiher e both the targeting noiety and the

o r BEoRERaRDYS. e lERoRtT i phe elbesk naBt dip anntan, the

a@il\m}é%rﬁh@dﬁeﬁwh@rﬁ]u@ét‘éﬁ?bﬂhe ltékg@ﬂgg %H?Q@l Wtna ﬁdéj;f y

tar noi et I's chem
aper| lﬂ@dpwqthelt mbe@mam Oé@wmventmlmm\zml ordhitdet-gtep approach

Lo B, 58 gl LSRR S St agent may

wic:hu@‘éea ﬂffst@mdlh% pﬁﬂné'rh@hféhqg B8 ® iheradtWil¢ Bise8oAd binding
ent to an antibody or other polypeptide targeting

p f &fcand the chewiga) eabtyo'nay inghide aﬁlerlgehemnwetyswmiabummledes
th setcB 9%‘3&5\%%@@?%8% Hé%%%ﬁ’@oﬁp' ﬁts %g 89@?‘?%'%@969 detail in

varie
Sé€@H)l, beidw.ee amine (--NH2) groups whi ch are
avghl able for reaction with a 29 8 January 2007 WO

P96 e Btareresins loatthe farastinganpieties At Hiyention and
thgra%ﬂf?e BeAR RS 'b\é‘ﬁo %%J%fhep'irpgn)% I%ﬁdgér%‘l?@%@%eé%) h%t%rgetlng

thereto. ter atlve e targe
maiety \sea pglypeptidey, the ad:evea wgentzady the jOEDeHdSEEitQBF e mmo or

ve func i onal

dit |
P el B3 St Forereie . e RRing iy ey glso be
joipeghe fathtérrhéﬂ?@@toﬁQﬁfetﬁé' |a@;§ve,5 HQBnﬁ%r '&:Br%&s élyatf@ a@Rk&gent

from Pi erce Chemni cal Ty
may pali@ped teenu@@mmé@@t@n gfdhe t@ﬁ@etml reOtahsataa longesdhe

=t B obOE RS B T Yol bl BBl P Rlscl
t h&@ hedagtinggnoietesyd ema:lattwe é@erag?ayése ﬁefﬁr}ecﬂ thlamtdfe

ﬂu{%ﬁ%kﬁisér%% Wehirdra 1hgos o1 shibinde 25k r Burieallvotne sctive
agehﬁﬁ%ﬁﬁgeﬁe@ h&HHRr ‘E{%EH’SE of {Hﬂ&gg]tz aeif‘hﬁﬁte( s‘b%)ﬁéige@ "1, ting

| I nker s, peptid ers tar
mwwetﬂovm&rt weeae:bot\trethagewgetmglmleheam mqoad:twe;;gam ass

h nkers ed to onstltu
polyBEateds, gl BhimrplerPadSgradpb sty Sxbignsdtghimere
maolbcié Bk @esihgrekadtn igsisy piRbRe) . However, in a

preferred enbodi nent, the linkers wll be joined to

t hig %nebﬁ@b@gm@m tel trogeting waidp .o, gEEERIGGAR) is
chérﬁircn]l onjuga?ery {3%h8 ac?ve agent or chemical entity (e.g., a drug, urease
or lipesome). Means of chemically conjugating molecules are ‘well known to
those of skill.

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

(COOQHR) or free amine (--NH2) groups, which are available for reaction with a
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A bi functi onal |inker having one functional group 8 January 2007

reactive wiwth a group on a particular agent, and

wRbiede1 Y OUp reactive with an antibody, may bgcHeasw3/001061
to formthe desired i mmunoconjugate. Alternatively,

derivatization may involve chemcal treatnment of the
sujtabeefunkdonai @bM Bl @1 actglwa@éntdbémv@ﬁm ‘ta‘rgetm gwigty thereto.

20 t f t t t
pe rﬂ%gaéVé;b, fg‘@ ﬁé?%% agfri?@é?yagﬁ@ﬁs g@ vey ?éﬁ'\éﬂmafﬁg deryatized to

al deh 0 r
o BlE O L AP e RSBl e Bhtdton may
invd16e aBeBhrichebeaAY of aerinbed.of laker mistecide$3Ucio88)hose
Procedures for generation of free ?ulfrydryl groups on

avadwlsémmd%er Remicah GlantaYe SRRl body fragnents,
hﬁ%‘%ﬁ,ﬁ%‘@sé@gggeﬂw 35 o r%cri lﬁ fe 1 is ﬂse@ﬁ?oﬁ?’ﬁ‘)&  targeting

I nker m) or attac ment

mo é’fy RUheCaiveu@nt, Thellindens cra;xdmb@uﬁfarmmgmomlent bonds to
chel ates, toxins and drugs pr ot

boﬂmthq)tﬁjg@gng mcgehxmm(tg%@c ie @gengugyggglﬁ%ﬁgg%@re well known
o LA LT M9 i, e g g s By

chanflca®of, Iﬁ&%ré}mter@nylclmarbng tiaksrseor aeptiga DBWE)rscé/Nb@we the
Res. 47: 4071-4075) art Culﬁr@ i?rodu on ofI rs ma

(angnoTHOTEAn ARG PHa SoRBIIOIRRUIR B RIVTE RS a e liieers may

beAﬁﬁegietg tﬂ%%ns %Ioen?éﬁ'ﬁ‘ﬂ?é %md%\:ihrd\ﬂb%%bﬁ%e groups (Ie g., through a

oxl n tes t
dnsum@&nmgato c;ya't@lnei;l bioakevan tin laq@reéa;r&d]em%oﬁiraamt the linkers

LB g 0o St B 0B LSRR e e

nﬁﬁé%gﬁg@ (1991) Science, 252: 1657, U.S. Pat, Nos.
85 and 4, 894, 443. In sone C|rcunBtances it is
des bifilmasional fnkes havingens nciigaat gresPaearive MiBA ¢ipup on a

L SEABRE T U T A B I o s

for?rﬁ)fhéiﬁéhﬁéd FemRhbsbmggbisn kalgepatihely hden eatizatan amﬂa;elrwnlve
the vicinity of the target site nay be gfed whe

chemieateratingnt of e (RIS 1§18 PEYEEVELE. & thd Suger
mq% Ay é‘%eoégwfrftélﬂa k{/ﬁﬂ@gﬁg Wit ;?é}%atté% g@ﬁ@ﬁaté @ d186hyde

geting npt ed enZymati c
grawgdd, ViThy frere aideidyde gmpsaammnecantt ygoay bgdeacies with free

subj ected either inside the a{)g@htg eé(éetngfhérgtf} I?EeeUS Pat.

AR, W%me% HEPYRS Jopnddent 19

Nqaapfi gmﬁf ﬁF.s Cr@ﬁva ckSRIBESF fFéd sulfisydrylt gronps oa

under conditions present at
potypepndapsum as antbadiesios @hé&@@)@&agm% Rse-Alep Keevadese U-S.

S dic pH my be used. A nunber of
Paﬁﬂﬁ%e r@%@?@avabl e linkers are known to those of
skidnyl Zﬁrobaﬁu% iind (i6esr rebBcuRatfor Biachmehile! Mus compounds
4,542,225, and 4,625,014.) The nechani sns for

inalieding sadiohualideagietalchalptas, oXiom ansaaIgs; fHK?éPteﬁ?% &bhgh as
an{lboclhgsearef t?ﬁovx%?égjé . g., European Patent Application No. 188, 236; 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 "Monaclonal Antibody-Toxin Conjugates: Aiming
the Magic Bullet," Thorpe et al., Monocional Antibodies in Clinical Medicine,
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irradi ation of a photol abile bond and aci d-cat al yze®@ January 2007

hydrolysis. U S. Pat. No. 4,671,958, for exanple,
i ncl udes a description of immunoconjugates conpri sing
WIoi 2de08110hi ch are cl eaved at the target site POTNAZ®3/001061

by the proteolytic enzymes of the patient's
npl enent system 1|n view of the Iar e nunber of

f\%ﬂﬂ@u?sterﬁét PROT#RnI 80K A8R2): dsalemannt (P94} Balencag2aR: 1657,

rggﬁb g%;peﬁﬁ %‘%cgﬁ% zéwgcfg4&§?ﬁggndfOX| ns, “and ot her

agemt sorh@ clratgetdries, i ebsirble Nfreskhé la@@k/é Qgér'iﬁn@{"ebule
will be able to deternmine a suitable nethod

fram faéﬁawtlaggwew whenthe shimesisl metasyie hag e&aqh@d its target site.

TR cmerid LGP o B RS B0 ekl n e
vishnity foémez@dg@lssnregnsg@@dwaﬁ whemtieakffeapt isde b@/r@émds at the
t echni ques Where both nol ecul es are rel ati vel

ta§@|%¥r3ﬁe trHeawRgwé the linkagsecta relaasg the ag@whfrﬁesﬁh@ezar@@tm moiety

m?g%% é:ﬁoﬁ'gﬁéd EV ll’&yu‘ﬁ% d¥ '%ﬁﬂ\n af'?r oM gér%aito n;é@icﬁ éhé "Snjugate is
SLEtyﬂiﬂtB@Elthe{deﬂ@ahéttéffget asH of hetrma‘ wsiety by th@t@@@cftﬁt@t l1Bghould

of the, am no term nus of one nolecule with th
b gPysLiAted BiwieD 1 (roativas it ASEMEH ke, whisa % sjeavable

urfdarrébﬁameggg%éé#ﬁ A un%rf S %Wﬂl\é/n ekﬁgseb&t%f Afhdn9

noi et ctive agen ecul
as(sonldiémtemizwme&ooaedloepid) ofaydepegrd.de spacer nol ecul e,

LS RO RIS St T aie ket B R RAR S kitins Shil grthe art
(sé@ej S SOLE NGRS . |4%1834923 Hampany 2094 62\%12@?4#}‘%01%%1%n13ms for

PCT/ CA2003/ 001061 at'tached to an i nsol ubl e support
relegee ohen aslive egeahtroml thaadilinkergrotips m@clm@mﬁommﬂpie

a8, BEh eIt AR HER S SR L ATRLRFs, B noBR No
4,871 9@ fpoéxmaptel dresudes & biescripticendf iﬁﬁnurﬁﬁhfumccﬁrﬂbnsmg
esis are descrl bed by Barany

ase synt
“”‘E%’Pr"i’q?g & PP CRAPRS Birausel Sl o) ineBeredlygpenzymes of
nepflEheS e el LR, R DX B B B Pl
haye besprepdriad thr afiachingla varety of ead:od&g;molsncgésc&mpounds
63 S
e s bR R Snisa B e etan 0k 6 Fesdri o

moldtles, 0A88K/iledlin tite Bi §fig beasbiehadicimite a%bﬁaiﬂ@'rﬁ&hb@ for
fusi on proteins of the present io invention are

, att@@hﬁ@u@glma@@ntﬁg g wlealsriiaraetipmangiethodol ogy.

en A li’%ta?gﬁ goﬁw'a}’e‘?%t\égltc!/no‘?rt ac'ﬂﬂe QQ%IA SR §thta%hey

magbermﬂnmemssrag tseandmtd rchEhﬁcai qrdpltudb syhthespatetheigLigs.
rotel n in a host, isolating

Whp@ﬁ%goiw@@% SL@er‘?éfr{@[%%vgﬂoe qrt. the ghimeris molaswis ey ke
SrIBIRLEL s RSO NSl | AR ARRES) Bl
moiety and the active agent may be synthesized separately and then fused by
condensation of the amino terminus of one molecule with the carboxyl terminus
| of the other malecule, 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, theréby forming a contiguous fusion protein.

Solid Aphase synthesis in which the C-terminal amino acid of the sequance is
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suitable nmethod, including, for exanple, cloning an@ January 2007

restriction of appropriate sequences or direct
wohem/@alzsynt hesi s by methods such as the PCT/CA2003/001061
phosphotriester nethod of Narang et al. (1979) Meth.
Enzynol . 68: 90-99; the phosphodi ester nethod of
aftached éo aal :ns@lmblmsupmrhfonam@ﬁrhy seggentedgddition af fee zemaining

aigs A RO L b S5 XBh 00 AladiEr YRS saiBlant or the method
FGURR Henﬂ%éh%gnf?fesié & th@jéofyé\@btid‘ésdoﬁhf@ﬁﬁver@hﬁ‘m Té@dhnigques for

synthesis produces a single stranded oligonucl eotide
sohi phaeg sybthesonarer destritedobyiBatdry and MelaticIDNBoby - -Phase

FRBPgRer e o PR TREA BNReyor e ST gL e apyPlbor. Vol

zsﬁbéB%A%fétﬁé :r?P kigs SyniRssiotpaknl |Méﬁl¥||eﬂ:l fe@%@’@tﬂ'@ﬁ Chem.

em ca synthesi s of limted t
S@eq%’l(?éégeﬂ 5hHas3) pan@ Hewartle @@eBOété &Jheﬁeé%e/:dfaiﬁ &e?fhesrs

by the ligatig f r sequences.
2@819@!‘ |C\?e(l:§} s trb's Lﬂ‘ggg ”:]:a(ﬁggé ‘cl oned and the
appfPg gréie‘?reosé‘ﬂ%%a Hﬁ@ﬁﬁﬁq@bmﬁn\e@r& fUSIoPCorARINO BF th’ﬁ  gresent
restriction enzynes gmsnts 30 can then

mwegaomare @yptfmwﬁei wegdesmm m@m%mﬁéh@@obw. |<3-;erte|ﬁ@|1y, this

iR RB BabuS RBNR SrEIEIEH S5 i falhisfgi gacino e
DNPEiIrTRh %S‘(HP@S%I(BWM&&%@EQ@@@{@@ davitre @ﬁ@@gd&:wm@moter

consisting of one or nore am no acid ner al |
expraseingwinel prﬁmﬂ@ i host, igolptiRa g 929@%%@"9*@@1?0@9&1?%” ed,

3 61 specific biological activity other

%%W%%gfoéﬁoq%ﬁe proteins or to preserve sone m ni num

di sbarcenosdinghie fisgiat iprbteired @‘tthmnmqmtlbetmme betmemred by any
However, the constituent a no acids %L' %anpafc
SUHEPT BTBPAC NSNS, AT PHEROE, CORBINGHSLE SIS S appropriate

r
ST st A B SYPFRD oy IRGERAL RN &Y e phpsphotriester
metred otNaramg et el ng 9Fay Madh e&mmsle% P0-9%; the pbogphsrdiester
st. c i nc 0 host s,

gt S B 6L ST P el Pobe: e Y Bk as

aibiM ISP _Ph@FQrﬁd]té reksef Béauw@@eﬁ@id(maﬂqlm ¢ekl 22: 1859-

Iines. The reconbi nant protein gene wll be er abl’ y

1862 1esd the salisprunparbmetieappbls? orate bivt Axto&@Rkences
oGl Vb plods £l a bR UGt BIeBHEE T may

bdboiNetedirite dadle SraficsdDINA By hybridization with a complementary :

" term hation signal. For eukar otlc cells, the co

sew@aéﬁc@é bitipclymerizatis Wit EdAblfero! WRETFreHEPd g 55}9?@ strand
as§€ 1 F&[t d?ﬁr‘lé’ SPSIEI l%ulcﬂ ?%5%@?1?% gﬁgl\n}rﬂ G$RAScalBfHhesis of DNA

gal ovi rus, eny atl on

is ﬁ&ﬂt@dﬂu&ec&%c&amf |amt,1t1d90 siqabes dodgenseguahcasaat g obtained by
15 The plasm ds of the invention can be

seq uencE$.
the ligatier of 8AOTRE 69‘5%%"%sen host cell by
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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wel | - known net hods such as cal ci um chl ori de 8 January 2007
transformation for E. coli and cal ci umphosphate

treatment or el ectroporation for manmalian cells.
welohgoostirzansf or med - by the plasm ds can be sel e¢trathbys/001061
resi stance to antibiotics conferred by genes
contained on the plasmds, such as the anp, gpt, neo

spegilizdiplpgiogbackyityaicer theprtesaindhe prateinscmTtbipnaserve some
rified, accordin t andar d

BT FECH 650 B SR e AL e et shantar g

cPheGBht am'irﬂ*ﬁamdafo? ki Eﬁaéé‘?'nﬁ%?‘ﬁe seRld tq inflience some
chr omat ogr ap hly P el ectro resis and the Tike
P{eeesty. oRNegaelgesie; $982ps FHn@fCédlnaneh ¢harge, orhydrophobicity.

In

Spr Deut scher 9 Met ho

oo BETHRI aP% stibnger BHb3GNG 0 BiSicrbaoter s armoRe expressed

irfe adriycofices selis, |nﬁt§1ud1Hg\E)coI:5Qt*P}‘é? %BEt’e@ﬂai Mo#td! Feast and
ositions of at |east about to 95% ﬁ geneity

conp
vailsphigher peisaryatie cels swcroasdhsr Gkas,ecsﬂ@mgd rfrELlaycedisémes and

YRRy BRFIAES e EePBIERE BB e o Biapidinkeddo
apmopher exgessiey ddhed! Ssyusreds rhes ANenb4C qﬂdry;: o3 t88ncludes

of skill in the art would recogni ze that af
2 PHURPEAISUSD @SHBSI I, trPh b laserdmPrampiees ¢ @tmscmme binding site and

T N I T YW
semrﬁnaes cwlhfrnatude & premofer tinel prefurably tarestharriey B l@ﬁ@écgﬁém

be necessary to denature and

| hi
A @%@”%%4%@&%@ lpdidscaD0aNY 61peyademdaiien
Seh@@n@@'é’rﬁtﬁﬁia‘yqﬁc@@lg Fh@é‘dgﬁ Ecéé}ﬁop%%&‘?ﬁg' de to

re-fold into the preferre ormat'i on
r edingi plgsiais @Ifethatm\raM@npranttm transfed-edi mtduhera:@osen host call by
se of skill in the art

wé) E%r&o%%bﬂ&ﬂ@ﬁs? s@{ﬁw gp Ca ﬁ’:ﬁr@tgg orgj% tEansforrestian for &g gali and
caﬂoﬁ@ﬁ@hb@ﬁﬁ@te e gtniemor @[éi:trB@&Fa’ilbn(f@aQPr@mrﬁbﬁ&?Bbﬂ& Calls

and Buchner, et al

'trag§%gwgﬁi1 by tifﬁwlgggﬂsmn be sejgstast by r@awtam felantiiotns ze
cofilePLAESERRBRIERS: U ABUALE s el 95K e

protei ns”w t hout i'ng

hyacyénasty. Sone rmdlfl catl ons may be made to
oni n ression, or incorporation

f | h
o OPFE PP iston 1 BBt A v on Poteims o4t B¢ BLHRedagrording
to ﬁf@ﬂldéﬁcpfﬁfob@ﬂ@re%ﬁﬁ tM@'a'rt kRAMIng bﬁ‘xrﬁ&mbﬁpﬁﬂfﬂé ﬁ?é%l;') CthéJ'Fl

the art and include, for exanple, a net
affigity eakimngricabnoe phfqmm@togaemmgeu@leamopmmsmarm thsé files (see,-

R, S50B00 0Nkl B0, DR OB P obSE vy

0O Ccre

Metterasiin@rizgmolsgd 98 1825 GBide @Pf@@m%rﬁ%w@ Aegaﬁﬁ:d Press,
certain enpodi nents, the invention contenpl at es

Inc.ulge\} ﬁf Syhstapfially pure compositions of at least about 90 to 95%

homogeneity are preferred, and 98 to 99% or more homogeneity are most

preferred for pharmaceutical uses. Once purified, partially or to homageneity 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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such as |iposones and/or nanocapsul es as chem cal 8 January 2007
entities for the delivery of an active agent or

Widt}?{/ﬁoﬁgﬁms e.g., urease to cancer cells. E’B’CAZOO /001061
fornul ati ons may be preferred for the introduction

pharmaceutical | y-acceptabl e fornul ati ons 20 of the
rewg@é‘m pdigpeptndhaendctleem tcn: ahigse meopiaiypm’ttded@d‘iee‘@ld into the

S{eRaal Sﬁ%ﬁﬁ&mh@ﬁw FechiBBei H8Setfng APORME S
a@{z@mg g%go|g el %’nbe gr@g 1o 4P 1RLQF 0ol DRBABK ot al

ﬁ@%hﬁﬁd/ @Tmn$|2680m4@®5' 1487 enkreitppedand Pastan piBgsdioconjug.

N?gto%aﬁsul es c ner%a@yQ%é Zwa(iogp%%%g’i) 5@5%63-270.
D SC@’neTBﬂQMIIW% éc"dé}‘l%at Fiddi |'oﬂs%aﬁ%eeﬁ1fa%‘étt§ the
ntrace

due to 1 yneri c overl oadi ng, such
targetaf fuson peoteins|vathds idirehisiig tresiObidlagi cateytibidy. Some

TR PREDRE DRSS b A el e Loy SAERgpAr £f diporation
of %ta?&c?@hﬂ&lé‘&% 1ﬁt8‘§*fdsﬁﬂ??ﬂ‘o§eu@r %L&ﬁ%@&ﬂbéﬁ&ﬁ’s B well known

esent I nvention such particles ma
tdomosasoflakllhmeee ar ade druclude doi iexample,, a rethionine a;:lde at the
al (2001 nt J Pharm Met ho
SV THEL D P DERRYP OB BHEYAE JEaPEoCHLRDRLATI G Guds placed on
2HhELRREEH sRBS oF keifination

08 Qi g&tgﬁgéa%}h\}z%@myv%e%oo4 7009112
cPETMILCA2003/ 001061 described in U.S. Pat. Nos.

4,329, 332, 4,489,055 and 4, 913,908. Nanocapsules are

avai |l abl e comercially from sources such as

Caps BRULE Mifappetf AcliyegepRPsSU | ution. comn).
Phar maceuti cal COHDOSItlonS contalnlng nanocapsules

for imeerdaini srabgdigients, thetnvantiggenniedplatertitg veral V@ﬁlcles
oo ol R R gD S sy ey o
amg eRpes egeFﬂ of activehagdntsye of, meass tcocdraxtemeﬁper&lo@rfouﬁuiatlons
nanocapsul es conpr.i Si an o ase nsi
m@w@q@rpeéw?dé@r te ol rng%tfﬁrh?#rﬁ’%/?éR@C%B?%@ bt ala farmuations
gﬁﬁ%ﬁéﬁtlde@sﬂ haﬁ'Hé@&ﬂ%@s ta'i‘l%?cﬁ"éhti%oﬁléércﬁgcb[bye@herem The
ohan es h

ving a dlaneter of | ess
fomabmmlcbus&bﬂlpmhem gehesally, oVl ésthqs@ezf sk!ll ln the art.

(SRS o R CBen A e oS Biod el Eel (e i

prefsiRsd Stbciimant, bﬁé &geked abfipekitRarhag be @ﬁt@pﬁﬁwdntaa
a binding noi ety which binds specifically to a target

linesioeul e present on the surface of a manmal i an

ol Al o SRRy figh o)A f sl Bha
re@ttﬁdudmlerwba}t el dn, at @Md@wy@awwﬁodaﬁﬁwtmawéf To
the particul ate active ? gent carrier so,that

aveddl piderefipats duie tanaisacriiyianpalyeeds p¥edesdiad, w %ﬁaf De

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, 8.9., Lambert, G., ef 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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agent will then be released fromthe carrier to the8 January 2007
host's systemc circulation. In this way, degradation
of degradation-sensitive drugs, such as pol ypepti des,

w0 noes11t nt esti nes can be avoi ded whil e absorpiT/0n2008/001061

proteins and pol ypeptides fromthe 20 intestinal tract

is increased. Alternativel %% the i nvention

R iaplintes. Pet. e 40329,852 4489,065ayeh, 916,308 Nanocapsules
' dj t he t t | 1. ) | e,
R S R (PR el oe S @ a Caminbifporbe - ©
(nanecapsyiugoh @bhOW ng target noiety binding to the
target cell,. such that urease is released into the -
mi cr JeAITaseRERe) coumpasiiiniisnepritsiainganareacapsliles fer the delivery of
U Pat... B2 .3 , 150
TR Pkl areiter bR S RoNbsapartEe A da 0 e

6 $rbg,461, (ABIPat Mo B;8002patREcisseh %h!@)’mé@étﬁfc%rl‘ €8mposition in
Thus, in one enbodi nent of the invention, the
the fratel agolivigalspengionte nanocapeules cbmpaistgnanigi phase

NELSi . [ [ d fi .coi | -f
BRSRling SE e o Bl ol Efafed b Stranant, Hha
sabpénded theréinteeplardlitiVof fafocipseRSHHNP BRPSMERf less than 500

char %ed cai | -form ng ge(ﬁti de to forma stable
ngneBPiersl s Peli-Ne ot P2AEP8 desrilkes coupesitjanaaing mathods for

4 BOSPRC 8y Ry fekd . TEEEpostons comprs
ap@chee agent carader patticleatt@erd, toea Pindinghersy wHideBhed

vvit.1hi n the internall conpartment of the |iposone; and a
STty g 2oerodgnblecs e piRga oG SUASe Y RITBO R aben

mefd 2 0GBE A4 i i I .
eseqoﬁg@pggéi de ﬁ% r%%ﬁﬁggﬁ%%%et Egg%t\ﬁﬁ@%?%@é @@?E a?&réd'%g affinity
ot aadity pofdoient td initiate ehdecidatio dir phagpcutesisrafiied piarticulate active

T ¢ . el dqdi

el Tl I PR ML Rt AR B s SR i B v

agerit wiietrRgebe releaged frof theeRSBer totheMJsRPREStehAE Bire@8fbn. In
out er qsurfaces of the |iposone includes a cell

thisvgerdasgadalon 9 dagragetivesensivadrugsesieh ealdolypsptides, in the
HTA8S cAHCEAEAANnfs BN o oMU SRR rom i

ective to s
intieatiealdtadt inineradsethelltaraatpetly, the irnemtiohhentxtdp ey tdigase of
nmer chains

| ti y b d f |
oAU o 8 o e e oL e e
one®mesEHent | (rehbe id réP@%éféEPﬁomCihé Wal?zHEQpéLﬁé ?(ggﬁn?hg target

| inkages. In this enbodinent, a releasing a
Moigfyinding tenlee targst celelsuish trataneasm isteladseeldniovidiet 0 - - -

cause. substantial portion of t o
mieBEAE S EAT FEouR B Flbeial 8 ef duforepbabiy RateNos
6,37 @83 and 6r80F1 50 testitee mbﬁ@ﬁoﬁﬂékiﬂ@%an&%sules and the use
rel easabl e | i nkages nay be reduci ble chem cal |inkages

theseeihand eraincarpeiéed betabn burefepeing. de | i nkages.
o RS0l g L PO 6 LB a1 acain
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 a-helical coiled-
coil heterodimer. Subsequently, a liposome is added to the cells. The liposome
camprises 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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According to this enbodi nent of the invention, a 8 January 2007

nmet hod of |iposone- based therapy for a manmal i an
vwenibjoeotsris contenpl ated. The nethod includes  pcr/cA2003/001061
systemically admi nistering to the subject, e.g.,
i ntravenously adm ni stering, |iposones having a
sagdraiqsedtiissd wiergietdget sevoatpepiideds kpAnegtBdlto the exterior
pol ymer_20 coating. The hydrophilic polynmer coating,
efdhediPoseMéasabl y attached pol ymar chains, is

"t or oS Sk BetubA? bR PRl By dREsentaqting inoludes
RRINTBHSs@NHes db 364886y vahmue:. th&hipotEma h?dv@"tﬁ@ active agent e.q.
|'i posones are allowed to.circul ate systemcally until

ieges, ipantrmpmdcsiornband entasrsuriages|af ges Bpesome Includes a cell
tgﬁgtﬁgﬁjﬂo@é %ﬁ%@ﬁ«ﬁée{bgﬂ@ @{smﬂﬁégﬂ ?ozgmé@[%ij @ écg IarHcF? %?drophmc
ARG Eh&ENG BHctiverto W@l&ttﬁ@mr@btiﬁg mdiety frémdnieraction with the

greater t han about ‘50% preferably greater than about
tongmt serfaceoldephisrephibe poyrait@atiaanan beunade Ul rakemer

" SRRk AHRRERY Prcl 15 BT BB b 8RS TR osomes

thodigapkiddsabpolinkeyese Hﬁlthisfembmdlh@rmcé r@aasmgragetm is added to
target. 30 In a preferred enbodi nent, the |iposone
the wm@reaelf%m qnp éﬁt%ﬁ?ff@ﬂ‘@ iogause "ﬁlﬁﬂﬁe of gubstantlal portion of

thd ﬁr‘ﬂ%ﬁﬁn tﬂ‘éléﬁi’%dﬁ §§%esaﬂ%r’88{c/1 ﬁQég%lwttE%E?rggglua’mclJltre]ty to the

add active

| target appace.f Thm rembsable lirdgages enayt be u*edud:lbbmmhermngeblmkages such

ag g rgesttéﬂgeg’ﬁieee definksaee. | Brerghy Ja8 R haBaIRY igstective

%ﬁ*c% LA enpl ary net hod,
Cfl posones arg t ar get eg s?%étﬁﬁéar@i g@ﬁl gP enéot hel i aI

cel | écobrding hothis k@jmbcnrhﬂnadt n@thae Eartion, gamethad ohliposome-

Li one for selec Fl k=1, 2 .
bpEaBRRRY Sih cb A S Blest & P dbuiifaig i fethod includes
spidpidiahy admeesteling &Nr@mg@@g elg. Mntra&bn@bsly(a%ﬂﬁ}mstermg,

Proc Natl Acad Sci 99(10 Preferably, the
'H’Q%%%ﬁﬁ@vﬁgv% Sarfgqxz—b%@@ &@r@ﬁtla%mlebfoam@@mﬁdrophlhc polymer

cgat‘.)tf?\gf T Bré;{Htﬁ’c 661 %egﬁngaa&nﬁﬁ%ar éﬂ;e‘rfgbéa%lfﬁttached

unor s rou gaps

palpohat Imhlalr&i rs:efféctwermomjmiﬁ the tangeting cudiatyurem interaction with its
999 Adv Dru

'taggﬁ 1- F?ngq@ysroq@ aqﬁ Q|sgyg%e%i l%g\{ﬁRe¥H@ administered
Ilddfs?g:?@és‘%f%} ?iéﬁng?&i tc% P%@ﬁ%@%@d?'ﬁw ?degﬁ‘eﬂ bidhighBution of
theilipposomes it @alfisvtad. biireleabinguagent t dedssdijbect balod, I nd

adrlipf A d e Sl 8 B o BT R Pt Sleidig 4
subis et @oHidP OPE Bredtel BrRPeatutiERAs, Srefdrabry g@@teﬁtaah @bout
effective to expose the targeting noi et%eto al

7%k nandth g oe nrﬁéerablyp@rgatmrstharo abnet P Yogeitt eeleﬁsabie lweages in
thE SRR ERFte it oMot e rBiRy i Boabfed Rapsolease of tne
hyGRepHilid kaBeferaditain fraparsction 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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after the liposones bind to the tunor. The |iposonmesg January 2007

in any of the enbodi nents descri bed above nmay,

optionally, include one or nore entrapped anti-tunor
worogeooerizi magi ng agents or  both. The |i posoneeTmayid2e1os1

added and allowed to distribute, after which a 20

rel easi ng agent can be adm nistered to rel ease the

#y gkephiary cngtipd alirosonias aig tacgetest potne Y@@Uﬁrtﬁmmfial cells of

téﬁ{oggﬁp') gﬁclﬂgﬁﬁq }/%E% i) rifb%ttﬁekﬁﬁgg?wgs @éﬁpieé: Ng@{tﬁchment to

take1 gp@@e tbﬁéaé)kpte%@j be & bmn@mm@ ﬁ}rﬁéreé!ndétﬁeﬁél%ens

ary anti - cancer ru S are describ

rio 1V of deib0ae) Prociat! A0 e GRHT0 e &4 or

%2& RPN e o Ao i kBT s =

Laspadmhed BT Bk Bigedasgs hBes bebn sHoWn tBaleestile W enter tumors through
6,043,094, which is incorporated herein by reference.
“Bars L reRant indhe wespthagehes linian ohiineerrasculaturgnidarayama, K, et

r U. S. Patent No.
aé%ﬁggbﬁﬁgp%\/%gﬁeivgﬁ?\ggéﬁ %)b§€195herel n by reference
in i tRollentng atimmmtaaftldrﬁofethﬁlhwsdmes &.e iptr&s@ius administration,
invention, 30 B4. Active Agent Mdul ators Active agent

ppRiIeassFicintding bas esmseripaley ths liassempste distiblte through
tﬁé‘@%%@f an§ Bido‘ io8Re bR &, ¢ é%sﬁﬂé agaﬁﬂgﬁdgﬁgiﬁ%{f?déo the subject

preferred active agent ﬁDd
ta e&iaaseytrﬁ)ﬁydromha%ﬁew@méﬁnmhﬁhéﬂmﬁ)’sﬁ@m% Release of the

dul at " . I th
sgfete Badlia s o ERRInERPSSIA resdid RSty Ball S Binisg of the
lipBEorBONROFId !a‘P@ét defis 91 oRBANBSAMERE he h?emgmoté&%%b coating

accor di ngl e selected from anong a portions

isofttanhesde t%pcblpymmeé@wniése@qm trekgoasr caselinimges ens eeleased
r ides, 5 protein, peptide, or
o R E0 R BB 51 oactivi by stich as

i nhi Whé dpssomaedtimgapiostie &inbollkity dastiibed ta@@x)e ﬁfay

- agonists. Preferably, the nodulator is active
opinaly niickidaeene al Mesn aNirABRed RAt-timoR R %rdrr@,gmgaagents or
b&ﬂ?,‘jﬁﬁl Sri¥s get?é&dqﬁﬁﬁ&%ﬁb%d ) dlﬁ‘t:‘?&ﬁ? Qﬁér'vVﬁ:EHa

An "I nhi'bitor of drease rses a e or group
retfasing agehtsan batadmitistance td eeleasavthehhyc(rmp)hlﬂlb surface coating to

oG aa8 AinaY troeBh sy S wRiAEPndie $hls HBe Shtrapped

arPfUBdr drugCdriigngirtf agérmasoth, bf@hp@&m‘@wfa@]meﬁw é/cﬁhﬁustered
of urea | éading to t production of carbamate and

todhRendeiioat. Eﬁemw?ﬁrmar@rcar@@f grugs retdgscyhedire &eetiomibh. below.

i.nhi bi 1. t.[
EXeRp A i Aot Poe 1 AR Ret R4t G aniRY g psoroed i
Santiond . Bmﬁl@me@umsormdmnmm&imbesed And edhiimislepsd as described

LJ ndir ect I[\}/ on_ur.ease'
in U.S. Patent No. 6,043,094, whlch iS incorporated herein by reference.

Additional delivery agents such as smail unilamellar vesicles (SUV's), as

described in U.S. Patent No. 6,180,114, 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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its nbst imediate effect is on a nol ecul e ot her thfm.lanuary2007
urease which influences the expression, activation or
wolBsljoening of urease. Urease inhi bitors ServePE@/C‘i&z@W/OOlosl
the conversion of urea to amoniumions. Urea
inhibitors include but are not limted to hydroxam c
| vt 2 Y ] i.d)
%‘i’%’ﬁ?ﬁa e g?l(lﬁ/% slator %é]ﬁ]%? %Fll ﬂlﬁﬁﬁ@%ﬁé}r@%sg or an enhancer
rrﬁause@m e$he mddubtor (et coPpositioapiee, Wﬁna@éatldal

boric acid, halggen conmpounds (e.g., fluori des et c. ),
Gns) weerrdingly s6gy PadeladtemiPnuawase allmiipsrtiens of urease

&

EBARR 4yheng, loghb disbod 8L o Wediepopgapries,

wnoteln, ipepitidie po porganieirioeiuetor shf Urefa% bmw@ﬁ sﬁ@h as InhfbltOFS
enhancer of ease" conprises a nolecule or

ApIasIN s ( m&tJln%ﬁﬁBfﬁ%§S) @Tlﬁgqm%tse)Pﬂﬁﬁfﬁ'ngnthe moduiator is active
P43 AR cE SN FEH Bl o oP B ASEA e

one  or nore o

erprassiEm dragiegsdigotielty.y on urease" when the enhancer
ease via el ectrostatic or chemi cal

|b|ntn gfé‘tE'tq"rgHE'torSPfdﬁ CRRP eFUBPIEARKa MBjeswlenigradge obaolecules that
TRatTeSaary (hTE R eRehERoorEe, UGN, pERdong

I ndi r ect
degranlahon b lueeasee cOi(PEoné bamane efises woimdl funétisrenslsrease,
functioni ng of urease.

’§§ 'ﬁﬁl%?&i?ffb’@aCt aetﬁ'd%g?“gr%q {he pragushion @t catagatecand
éﬁrﬂmdrilémﬂn |AﬁFU|t¥5? "é‘\%'@ﬁr@c@%hﬂr@@é’é” \fgﬁér‘\ Er?e RERMP 'ch}é to

al so be included in the conposition I nven |on

ungasa s eie@tfallstaél@tormea'gealtlsterectg:ns a%utﬂnmierauhms may or may
I i f tin

ﬁ%@gﬁﬁtgﬁ OOtP%F %n:;? e %%ogmn %Qﬁi%?al(lglrg@t?y bhiéase” when

ionost inenkbatavetBet i8rorbd PSREHEBother hBA Lf%@éé,éwlﬁﬁiﬁ‘iglﬂuences the
contacted with a first active agent. For exanple

RPreFsion aatvatian opdenctioningefageaset he tunor cell's, it
my |havgel snﬁilbﬂ@lnévé%r)éﬁﬁtrcgnWmeaé&\%?ﬁlpﬁ%gw?%{'t ﬁﬁ%@éum fons.

tunor externa
Lkeasemmgmlssncledg but @ng inot Iwnmed &g Bptisoxahat a&@\/@érn@twea (e.g.,
envi ronnent . wi e nore efficacious.

SRR SR e REREENOM g FerNSl vale Gy BuioRpRisis), of
ph@'s;ﬁ‘i@ate@nﬁﬁ@@t (bRl i%é}ﬁgﬁﬁ%ﬁ%&ﬁtdji %%T‘ﬁ:ﬁ cf hal%gl;en compounds

contenplate for use as active agent's

(&.He forides edgerand sassia bibsh extractt bﬁaidlmxrrﬁﬂeeamnhibltors are
Exerrp

nmoni_um i on ar
Kb it ol Sl PR R BB BT 802 705
(;w esl €S89 PWAIH ié%@ﬁpbfgtéa hé#é?h'bg/ ré?erence IL-2, | L- 4,
o I L-12 and t ke), transform grow h
f act 6?1 G@haﬂwwfpﬁ@ﬂﬁﬁl eRMplises a m@@eosles)ﬁgoup of molecuies that
ehRidse (P 'the(SkpPessiBR MBdification, 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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WQI8H/ Q8112 - se| ectin, E-selectin, P-selectin,

interferon), colony stinulating factors (e.g., GV C8Rlanuary 2007

M CSF and the like), vascular perneability factor

| ectin inflammatory response pronoters (sel ectins),
aBAT/CA2003/001061

pr ot ei naceous noi eties, such as 20 C1 g and NK

receptor protein. Additional suitable anti-tunor

agent €. i Axdditioieal Adctivecdaidst hat | nh| b| t angl ogene3| s
i.nhi bit metastasis.

d f
Soent BSHRLR th{ASAtA @%@'ﬁ@%ﬂ%’g’é‘@ﬂ&? e, Carenestamof the
IROLMTH. PREE S ditiH: ra?ﬁbf\fe é@ér% :QE r1 ?rgtg}rtgﬁ%ﬂ agent (an agent

anglostatln inte eron
aaﬂ'wetagammsi prpllfermirg célm)tmay be gdinat (s tiat ¢dmp051t|0n prior to,

t hr onpb aspa er r? resen ative 25 and
AeBTeCTRaY SV ok shbpaees Faite ool <Gt vi a st acive
REGR! FRPEQaMipld 4 lfb@uré@é/ Héb eh%ﬂ feed 8ftbr°nb'resﬁs it may
vi nbl astine, "'vin eS|ne usu ora

hepiertopladility ; to oicshllatei or regalraltmtheaammr exearhet emmimnent, e.q.,
t osi ne

ari i mto in, beo cin .
Ao TR cBanTas aBEHue Ao Rtte i thea i RGsS e favor a basio
giivirohai w:inf@‘Pﬁtﬁé’ﬁ?dr@%fﬂé&‘FdeWC' n (antinonycin D),
daunor ubi ci n, doxorubi cin 30 hydrochl oride, taxol,

pl i cAmgertain embagignents: sibstories G‘Htmwspabie of bemg
t anoxi

B R BRh b e B RO R g B B gonte
Pasferslalg] thessctive-&FpRif8isiBsFite BEOORSsEmaPLBRL to form

products. such as  hemat opor phyrins or deri'vatives o
afTHEOFF‘é’F'b@&Sn@Q»CFW@F exanpl es of active 39 8 January

2007 £, U0 QM ANRHIS. ELTHCHRA03 DALRRLS 3880k So] REIGHIS sucn

genetlc
asfintndeukiak (eqr, IﬁyQ]tlheit ilic-Goili-gRrand thelliud), nansReOMY fRdWth
prot ei ns may

, t be
fetaPet. DRIeRn BT Sty faer dPBHETQESS. pgamMa-

lrﬁéﬁ@@ﬁ?scol(ﬁw stlrﬁ?.‘i%‘i"ﬁbQ’actb%Tfé gNENASSS, lf/la@@mqgglrthe like),

i nterl eukin-2 genes may be provided to treat
vasfpdadeal Wl%bcﬂéy facton yesth indarimetory r@epessemﬁomxders (selectins),

SRS S S0 B ST BB ML, 06 -

Che mndh‘umemor pedtegn anddifiehanemaber arti-BRe) fRMEShclude
contenpl ated for use in the

Addl ti tive agents np
RS ?\%éﬂcw%ﬁna epesieanseierafong ishibdanelestasis. Examples
ofeéu%ﬁ]a ? ﬁ@%@pﬁ&ahﬂ@&%@@é}%ﬁog@%téﬁéﬁg&@‘t@?:gg Eﬁgh@ﬁl phate,

entire her el n t unor
stmemm;ttan@j ﬁwdltioag@atmgamﬁame,\mmmomﬂlmmgmtall‘dpraﬂ@dwase

002 .
Bl s isiel s meSR biomgbrebssda bkl poresentative
ari@ﬂ%rf-h#mrig éﬂeﬁfﬁbles“d?%%@% @/ﬁ eﬁ’\.ﬂ iBSobyRRASS Wlﬁ the
reduced by a higher intracellular/lower extrace ar

inyantigndaciede vincristisel vinblastine,. vingasing) mrs;ulfmach&hlgrauamml
rubi ¢

soihiebPuBRblaN. RRERRIT RO SRR T Shainitemyeinn
bl%trrﬁ%ri‘r?(gdtzyftgzme@ébl@b@@eoh%ln&w Bdaging! ARF&HtbPG ) titotane,
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

hemataporphyrins or derivatives of the foregoing. Other examples of active
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al kyl ati ng agents, such as cycl ophospham de and 8 January 2007
mechl or et ham ne hydrochl ori de, and antri neopl astic

Wﬁdﬂﬂ@oa@ﬁd pyrimidine derivatives. In one embogiyRAbgos/001061
of the invention, the conposition |ncludes urease, and

20 | acks substantially any cytokines, t unor

B R Dlai R o 2 PR b '93‘ ﬁg*Z\ma@do?anatura* -
bh@?nl@ﬁéﬁ@l@h@% mcilgd@lbﬁré@bth%mahtWﬂmlaﬁ@tDNn VHA eritlding certain
nmol ecul e anti -tunor agents, is effective to inhibit

peatens roay begusnd i, the menhot miegy stifferentiyipes erﬁbseases For

R T
88 A dtdodricit ethymidihe itaseogmesy ﬁ1'a?'bebf§’r'd?ﬂied to treat ovarian

adm ni stered does not contain additional exogenous
egmeKi qid¥aindumorsyRng ingdetidntd Q%m&%@ayubﬁa@qv@g%t@rﬁ%at

B8R e i Bl P RERS R Ry anicRe faBtehbl 88Re agents

S&TeRIptAtab Ifyr avaiih el ﬁres@gemmnu@@dre BeHOHH iBN.S. Patent No.
em ssi on tono rap uter assi st ed

€860 rp h\shlf(ﬁfwrmcommgtaé? tp»hfﬂf@rrerml@ its emtieetiriarein. Zvti-tumor

P SEBR TR et R datpe Y 8370 BemRs PBHRTE L onga, M. and

2204V B A2 (P02 USR8 G B0H)1520mgi ng agents include

nmetal s, radi oactive i|isotopes and radi oopa agent s

(. dn.cegtan BIROGBERHR i AELYeAEM IS & WBRKY BRSIG el Henor
&ﬁ@ bARG hBRLNE R dendOORRBALLS by rétrﬂgﬂéunﬂntr%egﬂﬂ%%%\)er

ucent agents, contrast agents

é)&tmameéskae pH drextiertrin ackuliontoptoor. €dengridryenegile Hashaanti-tumor
cat al tric reaction,

| ori tric or fl uoror
GRS CILElG RO R RICET, By MBI DR VG EEAT 0Tk (AR
HRGGR, BBl ClintE SIS S5 eagploFle BhEMnifie

i n any orientatli on.
aﬂay!ahmg algsntse gmsb asmcmp@oepwm@md mﬁdiﬂ!aretham“neh

o lgice sk aPEREBRIRE R el TR E BRI IS htvER ar e
usefidloniererhbedini@ioidhe irﬂréﬂ‘i‘ﬂdﬁ' iHel cﬁb%npé?smé‘h #ﬁ:l@@éﬁ&rease and

contrast agents, light imaging probes, spin |abels or
ey %&t&tam@lMﬁmscytgﬁaﬁm @g. Bm@runmﬁlé fagtoeanglas infgrferons. In

I
R GrTediteh AoeRd ode T sl e ey RER SRS,
meﬁeamt?lpm pembama:teinl vlmth amiadi hoERA)e mﬁdttgadm@asmet ataeffective to
um ne, as we j esi u i S manganese,
' &Bﬁ%@nce@rrﬁﬁlk%oefﬁhuH%hugx%@v%%%gg ¢ the omigeslipn figy o may-
nePEcBRECHCERNRIth %ﬁng@Qé@bPﬁatﬁ%scﬁ%ktH@E gﬁéﬂrﬁ in $ Bubject
as I onic nononers t ed by diatrizoate and
beutghiadated! byt thencompaosition being administered does not contain

additional, exogenous cytokines.

D. Imaging Agenis
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 tomagraphy, x-ray,
fluoroscopy , and magnetic resonance imaging (MRI).
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i oni c nononers such as iopam dol, isohexol, and 8 January 2007

i oversol, non-ionic diners, such as iotrol and
i odi xanol, and ionic dinmers, for exanple, ioxagalte.

WO3009dAd ot her gases can be incorporated foPCUS&A2003/001061

ul trasound imaging. These agents can be detected
usi ng standard techni ques available in the art and:

conmrinagiag| qgaﬂalﬁcaluie?n@ws PrRiisactife %t@hé@ﬁﬁ@ ré’@@opaque

gn‘oodl nment of-the-invention, the cancer cel
BRTS P& %H'Hmawqh?ﬁﬁpﬁg ingjem; stsenigure, ionines tbanurmlbromme and

bﬁéibrﬁﬁ&@ rC%ﬂ?&ﬂ@n@f n:%fr{d%? arfaﬁgv ConiaCt e%agogggﬂ agents, dyes

active agent
(o gBuiemswont tigsd amo cheshdshorbt) o ohaufiel Bartkdi Ly =
ulate the tunor extern

‘te‘?%f : mgﬁﬁgﬁt’]’fﬂgggor@%%@ FRAJUIGR. Mgenarajesuchl amyta Jagenaiached or
ditedpedM@ing ak\?'a‘-‘rlﬁ%( oF{é‘HhHR@%? %&égﬁrbsagg)g%aﬁnﬁqg Hiavde present

efflcaC|ous Bot um nesc
iotmey ariestation. t Bes ee.pr,i g nayent%ylsei 50,043 BRAEE8Y £ 280, both of
been shown to be senditi'Ve

h
\{;rﬁgﬁ %ﬁ%%g%ﬁelﬁ%ﬁﬂtﬁ%Fi%%aﬁ\éz%)’c@f@r%% heseinsed for sensing
pH chanass abléﬁtscéééd‘dmgﬁb i Pf%‘%?’ﬁ gﬁlegﬂoﬁ &he Jsefl in the imaging

fluorescence lifetine
neARltipensugh 8@M~rai9(rrajrtmeagantananaglrfg%r@b@ﬁcﬁam [abels or
nts which nodul ate the water 41 8 January

R BBE ) G06112 PO CA2003! 001001 or ot on
rel Bxaniples U Uit eftcfifls FP(b_ll aé‘éSﬁfﬁ%ﬂ'd@pH@eW QR R #ude the

vention. In both cases, by changi ng
@ QT @y%*\eéaﬁeswé”e@ﬁh a@ﬁvealyeowdtgzemd&ﬂvyieme teamane pentaacetic

FRTDIFPD 2 GRS e BrBOfise SsdelRr . o anedlimsium

meeganese aeldeeradred ehveenigpposed to a urease corrp05|t| on
nzyne to cause a change in pH at or

contalning W ease o _
q'HR dBRiegialy useTy fof Ry aRg x-raye nehgte iodinerbased
m@@ﬁﬁﬂﬁ SR égj!%hﬁﬂ'hong%% %@lf[@%ﬁ%ﬁ%?@o&i% %)"() j?]t%@l,?énate non-

propert| es of water proto
'Oaﬁdé@nu@mﬁwﬁu@h a9 lax@mlhfahMexoh amdnanered|, haatiohi® dimers, such
H sensiti ve cont r ast

‘?6&&%%9‘589%3981"@5@%%%*9 1 ewaale Iorggaltagent s

agents

t hatAman(ti @lth\eragds@%tdé&ﬂl;bbéi %cﬂﬁicﬁbtedsf?b?' ﬁs%ﬂf Hfr?%isogﬁd lrw?gmg

Er

rom
Thgﬁgﬁg&nts 5%’? Qﬁé‘@{@@feg L@umﬁﬂda@mha@uée aviablad 70, therart and

agents that may be

Coﬁ’(ﬁﬁer'cidﬂ Inc?ﬁlg C&‘?’%)%E?% GJdDOTA- 4AnP(5-) which is

utilize

des o%d:dwdlngrtom@nerﬁbsdmnémcbf t29 0% chebn 4tﬂé29an%élgﬁéﬂs are -

le gtefg\& ;e?nggwsa%@ﬁtﬁé% tgpe%'grqs:é{ %fgqr}ﬁggggib tqafg&vamd Iapt:r being
Www - RSSO0 ftapa
ther temer eglls. it mﬁydma hhmrab:!(ﬂgl tch)&&ﬁiﬂ;latfetdﬁ re@litatedthe @fnor external
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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described in Mkawa et al. Acad. Radiol (2002) 9(sugplanuary 2007
1):S109-SI1111, nmay be wused in the invention. 20 As

wiohG6o1 ternative, a shift reagent may be prpgT@qoomowﬁl
N the aqueous medi um surroundi ng the cancer cell

The shift reagent is configured such that a change in

pr%"bﬁf'elﬁﬁfvﬁy o\?ﬁ ch'%ﬁﬁégfh pﬁ@r@hs@ﬂﬂ%fﬁé #r%téﬁt nW@ﬂw & both

ot ons In a manner

cﬁ@‘é eytdhamghiy tid pilive acgmgeystamc bemoeall emﬂm@n agents with
propert| es nmay then be measured using nucl ear nagnetic

enhymghedttast25 det ermi ne V\het her the active agent is

! GELGR EHreREL B e ARl e core

éIEtHhe catcdr @i orGeslisRire aiéh eﬁmseﬁup @dreas:e cqmposilifpn
el ene

Er, Tm or Yb, or apother nmagnet
COBARIIE Y SCEOTIY © SaH3e 5 FRaGan TSP Fsye oo cancer cell. In
tht&éw%ng %h?ﬂ@éjﬁﬁH J%Is@gﬁe n(.lére)ar rﬁé@éﬂ%%béﬁérﬁéé Fdlaxation

tetraazacyl ododecane-
rN;ZJeN“ iesh\of water Ipatémblmylommphm:m e aﬁy{a@ﬁﬂnedlum to be changed

m@q’@%ﬁa@%a%%’?é (g0t ot PR, CRBRIS o BB FeRRY SBl 2gifents

thﬁf_ﬁr%%y IEERS %%@g@bb@h&%@ﬂ@&htﬁim §%Hg\a%31éc§€ﬁ12ect)%l7 such

aé@e?%%ﬂ%ﬂ:ﬂ]’iwﬂd 2, aD3/HG 16 Tm, Sdnsantd e like, or anather
GJDOTA- 4AnP

e gMAnC R TR BB T M s 51 LG 2589 gt
q‘&?ﬁ%h«ﬁﬁ 3%% Lgm%ﬁ Iﬁc#@délgie(m%ﬁ)@)” G@II!;OVP'A-hARE’T(SS)Oﬁhach is

uor odeoxygl ucose

de@mnrbeslanmngBmedﬂd?@rQOEB ,89(23 D7G% pad Fe(lll)meso—tetra(4-
sigERorn pptbarTy TF a4 B Bean b B & (1987

ME§he X REBbAande I PRYRINPSIIREFN3 ded O SUPetst No 6 307 372,
pol ynucl eotide, and/or conprise a chem

wmpfau@mceamonateébﬁmhu r@ﬂ@é@ﬂ@% lﬂcﬁﬁ?%@as@% bﬁﬁaﬂlv‘éli’beO’yfon as

t
de3op I SRR & 3 bR SHAITP0TZ] oeLpBr 1) STOg R Phay be
us‘eeihhdhelrﬁmntraahso be included. The conposition may

ng@g'@g@«%gggug @gnggk t' de Eg’l%pﬁ;ggﬁrs’%lqeg in the agueous
m@d‘tﬁhpéﬁr%&ﬁéi%rth@'b%ﬁ&erlc%liphﬁié@ﬁﬁ%bg@hﬂ ¥ o@hﬁ@gt@bé@h that a

o carriers ositions other than pharnaceuti cal
chaogpdsipH afisctephé ehamisal @bﬁbproggrtle&q@f the water pratang or other

R e T R T

properties may then be measured using nuclear magnetic resonance to
determine whether the active agent is biologically active. Examplary shift
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 (llI) 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 GdDOTP(5-) and the pH-
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conpositions also are well-known to those who are 8 January 2007
skilled in the art, and are. readily available. The

choi ce of excipient will be determned in part by the
WRRIpHIO1IGul ar net hod used to admi ni ster the pPETUG2003/001061
according to the invention. Accordingly, there is a

wi de varlet%_of suitable fornul ations for use in the
sephttivrtGABE tﬂhéAmFﬁééntma‘mbemmilmd toTgemeratpipl-rhaps by MRI, as

G R T

Phar @éﬁ#té&@?erﬁ@ FeMERSwithA HET §8an mcf’cﬁel%ﬂ?
known t o t hose

WIllians & kins, 1995, and are we
flgriadesaygivcese (BPEG). The choice of excipient will be
determined in part by the particular nmethod used to
adm ni ster the product according to the invention.
Accokedi Dahyositiberiiasion de variety of suitable
formul ations for use in the context of the present

i nvefisirshed alppee fibelconnagitianshefdbe imenéionigonertss ar active
The

St AR Pkl AR A A e T

armaceut ca

poigebiide omOzaet pulATLioksItvG, AR/ oF B PMsEe SheRIEN8Fbiological
di ssol vin granul ating, |evigating,

C@Hﬁ@%”¢ V;(Ei’ﬁgs aghaps @ ra@q?lﬂgtor S TS exRr eﬁ@Dﬂ-Ogﬁurﬁaﬁengtmty
P 03/ 0
Iniditidh Jaaﬁggé%g%gﬁié O%r}\g?fn%ggﬁgg%%aﬁegs gérfuoéﬁ Rt §,ay also

spray-dryi
beamtciu@d phar maceutical formulation will be det erm ned

ski | n the art dependi ng on, the route of

o T EpaEBiion ey ABodaghe o RSO idecpdUances,
pdisapiicaki @mLfgsnBVhbnﬁ&N&ﬂﬁ\%(ég;{snh %Ew@teﬁg(' o B

stabili ty, In Vvivo ease
pharvecevbeallsrasseptalit eamicss n’C@ma:!@rtMsalgbelt thalaqummlangutica!

ol RO BBV PR R £ R RS

des ¢Hdradiceutic@Bcddcentddié eR@ibI@Mts fdhse RBBEARS %Hbrrﬁééeutlcai

conpgsi t ?ns are formulated to contain suitab
COBTP&S&E)&@& P& 8re yeldeeprdeiteosamhioars skilled lm:,tkye art and are

S e GRS e

paitisutarpnethadaiseaits adwam:sd:mihbeprudw gucar @cblths:@;kférynon
det er m ne

.adm.nistration er al
AT et ie°% it Tttt bibbie el elionotanyisgun e context
of tfmrpreg@nﬁﬁp@ﬁ@d,n adm ni stration nmay conprl se aqueous
solutions of the active conpounds in water-soluble

f or kecmaifve®fer founulative ahdragpainistiationlof piarmassutizsl on
coneffinE LSRR, b0 BRSSPk Bl Sl e
19thdEdit WiliamsRE. eVilins df 908! aheizte Wl RMeNohake skilled in the art.
The chaice 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,

43




10

15

20

25

30

adni ni stration are physi ol ogi cal I y conpati bl e buffergsJanuary 2007
such as Hank's-solution, Ringer's solutions, or
wHYs4ehags cal |y buffered saline. For tissue or POT/CA2003/001061
cellular adm nistration, penetrants appropriate to
the particular barrier to be perneated 20 are used in

a | . n .
P b B P R v B IR i e Rcoutia

farnralatédn ol mwetsrmmtebymbl dfiskilirig thmtteaiepaér&img vehhe route of
as pol %/ol S g sucrose) and/or surfactants ﬁ
AR Riration @F‘fi ke speised daRage-neueh ke mlAﬁf’@F%HﬁW@ 997709 the

P \ |
éﬂg%g%lgsft%%g%g s3(1 t§, %[t%%? g{: @l«\a/ gaggﬁo%@ggm% ozgré}ﬂvg clgarance of the
aﬁmmstretr@cﬁ agenl. yDepeedihg@n thespediiopntssing &‘waﬁ@chlthese

g hilic solvents or vehicles |ncI ude fatty oils

apUiieshprmepsitiogh maysydiHew! @Eﬂﬁ%a%irust@g% A§ described

,ﬁuggct%?] tt!;@q ol eate or triglycerides, or |iposones.
gqueous 1 nj ec¥vl on suspensi ons may contai n substances

t hat The pbasaathatical Icanmlsttbonsfare iernsulafeehiel contaisuaitable
as sodi um car bo%l%/rret hyl cellul ose, sorbitol, or 30

rfEaseUticply 8 n@bletqeén@r@s BER S1BhoREgNallyeoreRitapKCipients
g}a,lgnéé t'féra]e oh ngfoceggﬁggo? éﬁ%%ﬂ\f@%ﬁﬁ%ﬁnﬁg%to

Ity o oun
m‘BﬁﬁEﬂ‘tﬁhSdhat cén beghsleyi pfmnmnemta:teﬂlglr sTmmadmnsstrat:on modality wili
Enul s ter i N- 0i

GG ARiearigs ineanaiyre el fecier o L Ghaiargbiss saymylans for

pife ﬁﬁar@!%rﬁirﬁé&h’l&rﬁ%gboﬁ{fnsé%qgleb@%l&ﬂﬁ&%ogf th¥@ctive

2004/ 009112 PCT/ CA2003/ 001061 | sper sant

C(ogmcftamts iaovdtee-sontbie farns ) Cauicrasubable)for pamwméadmxstratlon
al so

SEE LRI PR 9fPh SaPhP bifed SalS PG Use Wt 3% other

pHytsmgaéamﬁéompéMe%wme \Rreftted 8aPIRPS Ferféﬁrenteral
conprising the agent in 5 dosages suitable for oral

agininistretieatare why sivlagicalbrsaimeaticde buiffags such as Hank's- solution,

RS BERUY S d RRARRY AR PR ELLAnEC o HR0UE o el

epar 1‘’ons or’nu
addmnstratmlat pemstramts kepropridte td threnpartictiab betser tpibdd permeated

o Doe9 i the fiTastion SO Ppasicans 2 genBia Yuridblh the an. For

| '“‘%% £ b‘;"‘?* SPERITS A 16 IB00H (AP ERR Y cbjiang
,nﬂabémais,eamrpaermolycﬂmm onalcsosg) endiangurfastards (¢.gi,mgnionic

m._xt.ur an rpcessing the mxture of granules, after
S%’é@?tﬁa%gu cgﬂ?eeﬂfﬁm liaries if desired, to obtain
t abl altsrnddvaly, FehiMbabnORe ﬁé?é’ntéfﬂ?'&?é rh!aﬁ @b%ﬁ%@éb%rp‘énsmns of
simlar in type to those described for Pparenteral

thesactive gpmpenndsprepased 66 @rsenriate oy injesliepeuspeirons.

Sfhic MephiE selveniBE ke ERIATLUC i NBe “TRhH e PRfn8 o, ana

sygggﬁdofgag@témé eetbrassuroas ethyt brelatsl on gridIpssrRRS, 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 aiso 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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sucrose, mannitol, or sorbitol; b) binders such as 3Janua,—y2007

magnesi um alum num silicate, -starch fromcom wheat

rice, potato, etc.; c) cellulose nmaterials such as
whgtw109118el | ul ose, hydr oxypropyhnet hyl cel | ul BE®/CAaE/001061

sodi um car boxynet hyl cel |l ul ose, 20 pol yvi nyl

CE)yrrol i done, guns such as gum arabi c and gum

waaraimshrfaaer@ctim ptedénies;ssurfactentge | lipbsoraed, as described
ag ents

ol Lagen; . d i sintegrating or, solubiljzin
5 S et e sl § 55 UTyAIS Per TP leRe Tork atesivee)
a@gﬁﬁ,,st@hghm c acid or a salt thereof such as sodium
i nate; or effervescent conpositions; e) |ubricants
s uc h Alt@gn@tlwalyc dhe phbnacdLiiasl mrapositmms comprisipigele wgent in

oBraS SHIBIE T walaimaRireliog cartre Fatludn dsinghent s
pﬁa@nacélﬁldaﬁﬁ BbbdptabltarReRAME! kfbwh th ﬁ%r@c‘rﬁé' p?r@pér%‘ﬁons

quantity (dosage) of active agent;
farmgdataddat era adhmmstr@irmmaydua inbe fsrtnabf tabdets spills, capsules,

emul si f ents sol ution
oaH iy BPeR BB obe R B 13 @Mmerm%@r@owgﬁaﬁ To
iasir-der shar |
e o

th@eathemwundsmﬁya golid excipiasituebtimpaivigrinding the reaaitmg
act | tart

B SASBEE yR Al SRS, 8K bbb isaes

if desnaemetotmatam tatibgy. commmmamisvmag%rﬁmgi« haﬁi@i éd’r‘ﬁers S|m1lar
free base forns January 20

orrespondi ng
'”gb%iﬂb S AgSCTPeAIU 0T Onend LsAs Sribt lé!dff%dmueme SOiutions
SL%B@F‘I@{& orbsg gsid the agent itself and the
a . .

formulation "of the agent can influence the physical
st at B)esst pisphratipns medye cartairmone vornoek @a{smer&ﬂd.!vhmaﬁrﬁsiude,

foin v 0 pl rance of the adn ni st ent. Such
wifllon Renfta B el IGRES shidh et AR o G e ae: dadn,
subﬁb@'nhaﬂﬁm%@ drivopsien tBb”ﬁn@ér‘s@&ﬁ'aé Maﬁhé%gnﬁé‘l@rﬁlﬁhm%mcete

vivo studies, later ‘confirmed in uring t

- stargtifem gpne Mheabaice, posate, EthJlCdézﬁﬂ!éommqjemalerauch@s methy!

oo B8, 514 B el P Bl Pl AR ol e
pohwinyl by mwolidarne, rgun&i Mdl’adaeSglmVaraEfﬂ@nd ggm TP Ya IR Gihad

t he nyention,

ho
ProtE e B TR ARy NP alide dhSLS e drlingupssolubilizing agents
sué}%b'c%'ésarﬂl%dw?\ﬂﬁyl lsa?n@estﬁr%kfegabggr 5 IICaEJCIId’/OI' a salt

.. from bi ochem cal ™ and/ 'based aks
thegeefagjech anmodiems aigmlt@;tce@fﬁenvmemhbonmpdeﬂnsns oa)aohmc@r&s such

as YEE eSSl 8¢ S b haradg b ol TR et fig pohisthyien
glybOINBTshonshte Sinall Ry aanatet @)dcoibwﬁt@ 8F tg’iﬁé?ftgﬁé 0o mdérlnfy the

emerge regarding the appropriate do eve

progiyphel Bnclisraciedas thmauaniity (lré@sag@ ocﬂ.astm agenin anam) other
ndth eutic efficac
mgﬁé&ﬁ%@%n Sﬁc s ncﬂ%éégﬂdgrg zg;i; CaefinG agefe ¥nt isﬁrmg
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, suh‘uri'c, acetic, lactic, tartaric, malic, succinic, etc. Salts tend to be

more soluble in agueous or other protonic solvents that are the corresponding
free base forms.
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standard pharmaceutical procedures in cell cultures gfanuary 2007
0

experinmental animals, e.g., for determning the LD5

wo he4/6tese | ethal to 50% of the popul ation) andpttyeaz003/001061
ED50 (the dose therapeutically effective in 50% of the
popul ation). 20 Ill. Method of the Invention Another

aspec, e j op ; ;
o B TSRS FR Fro RSB of i HESR AR e ormutation
R eenDEEn Pifuente tivé phsicalstpte) etdislitef rate lnéin vivo release, and
conposition described in Section I, a_%(z{\ée, and/or in

rakecef iorvéva slegrancepal b, adrnisterefeagrit (f@gmacokinetic and

PEAB ARS8 461 o BB e L ESIhioBiRiro anci
vER $tBidied, |dRspeshiitendeaindeim&ed tiarihg thacdwisevsf oigieat tribhe
urease COﬂpOSItLOh e.d.,. urease al one or, urease 1 n
Guideneatar rerianeing hugeneinigal fials beseq osrip &¥q graina data may

e BEea TS e e te e %875 humber of
hipy/ e, diinmaitrias. gbe  Ants, fonany kengeentiused in the method of the

~applications, the conposition Is adm nistered to
ipsntient a fasrepguticalhceifedivel dosern dhaEmaint Py Aty gwans, can

o5y 8y s ot DB R e Ry P ottt Then. dosage
chhdenfepautdtedin animalshddesdo athidve a desrdblecircalatibg
exposed to the cancer adm ni st rat.i on

el l's by b3
chRRratisn rogedbat MmasLiRPR oS AGER! PHRFRESIPNGR Acivly.: As
h?ﬁ"(aﬁ@éﬁ& s are®rehRled, ?Lﬁiﬁ‘!'ﬂé?ﬁﬁfdﬁﬁ\%‘tib@will Fh@@ﬂ%ﬁéﬁiing the

ransdermal, and/or surgical. Parentera
apdrdmmiasd dasags levadabnd idesationcditdeatntant éori varikhisclisesses and
conposition 5 is adm nistered by, for exanple,
C?Wn;ﬁaﬂ%nous, intraarterial, intraperitoneal,

| nt r apREUY A het AP AR of JUthl @RBdHdEan be determined by
intrathecal, and intraventricular injections,

stmldam ahawaseutival areresises b celhewlarader gxpadaantal animals,
o 3" 47 SH LB e 0 B HRBEDR S ne Bl f anc e
EBBOr (@ Hese trepelitcdilyaditmyive nberabr iarpopdatiat)i on

nodal ities include, for 1o exanple, oral (including
buccal and sublingual) and rectal adm nistration.

HlT'iV?éfﬁ Qiotflﬂ% irﬂ}enﬁgﬁi ni stra_ti on m)d_al ities include, for
e al administration and transder mal

adm hhsifmtaspect gt thepresestihvantio minstudasisomethadt bligdditing the

MBI EPBRC" SFIB- ooty eatAlHA Qb LTS oy daF Haponents of -

tha B Sifich Hggcri@éﬂjiﬁ SE&n ﬁ,dél?dvg?bhaldr% Sekfions IV-Vil, below.

Transder nal m ni stration includes passive or active

The aretded indludes exposiag thanelilo wsase asi asactivecagentrig an
argrnC R el Bl RN LA AR RRLS o vess or ™
oi ntments, Surgical
A. Exposing Cancer Cells to an Active Agent
The urease composition,' e.Q., 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 celis in an amount sufficient to inhibit growth of the cancer cell(s). The
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techniques include inplantation of depot (reservoir)g January 2007

conpositions, osnotic punps, and the like. 20 Single

or nultiple admini strations of the active agent may be
Waagn#iv8tler ed dependi ng on the dosage and frefUBEAR0EH01061

required and tolerated by the subject. In any event,

the conposition should provide a sufficient quantity

phErmaesttiaal wemp@gélmnsaﬁ thdmvientiemcan et eexpze:fsfaddb ithe bancer cells

h b
T R kb et GRE5EE LSS LIS b
eﬁfeﬁaﬂ%rﬂ@@éﬂhé%l W?a?ﬁéﬁﬁlﬁdsé?%a‘?fsdbﬁﬁ%l %h@/o?rsﬁ\%@f%éled by

I's joined juncétions and/ or act
t r ai?@p@'nteraimdmannskaﬁommhhesi UreduaE those e mthichtheectmposition

RS EARLEY JoC e T nbls dnhaa tenan fliesbiingss

irft@riéfatang! |h@%§ssc&!br th‘f‘@érn@ul@? Wnﬁéﬂﬁ%@éﬁ enHﬁMtré\?entrlcular
constrai ned by. the bl'ood-brain 'barrier which resists

irjemdionst wb@ftan@mwmﬁrmmaeiai @ointratonotas neadi&rt&dhmmjebtlons or

he f he th
oRERE liRES. bBRRe S B Coni et SPea P FEGRiPyS Haing the
appreptidEpudptteehidiggy. Eﬁfera%ﬁﬁ'rﬁsatn%hﬁh@déIHF@érlﬁclﬁéé for
be treated adm nistering the therapeutic
exginnligr gratdiveiudiny baoesl @Udmhmimdmeqztaba@emrstrat:on

L] ' .g.,.1h h
ERERPTAABGBlGR bRshlfe HENeeE el by A
admipli stratied arad hahﬂermﬂﬂ@dﬁﬁlﬂ@ﬁfam nMgyarishtldé@al administration
visualjzing the cancer cell or tunor with an image

inglydasoe examPle, @nieral admiisteatpas W@Hmdmwgh@m,@d
d%l%@?%;h@rl%ﬂﬁ vagina, Mn@ﬁ%?%@uasgnd kéfczt rf/f?lﬁﬁ%’atr%ﬂ

Transdemabadphierstratien Jnczlﬁmes Raskivd opgetihe tﬁmsd@nhat al

I t P Rat la., f .
L TN W —
deﬁmﬁsa@meﬂ%@%&iﬁmp@fceﬁhﬁ ﬁf]:@sfbs %BN@%QSF oiMBhEAS. Surgical

, 1983, for PET; and Ky e
*emmv%%wmd@ !twww.akorﬁ @f ﬂﬁp@ugwwwrhmryposltlonsrmotlc

ology 31, 463-465 (1988). Thus, any of a
puwg{ |'e dtﬂ?ﬁ?gl agnostic agents can be incorporat ed

\)

W ﬂlmgietdna?wbgiplcmjmmmrt:om of hwa:ad:tl\AeO%@rltYn@ be administered
st.em ca el iver _the incorporated agents ,
deP%W'Gan% A0 TRV ATRAER. 3"!‘3'??8@*’%@%@&51999”*5) ect.

In 8Ay 49EAH tﬁ@%ﬁb@&ﬁen%&u%%@% 4 Quﬁx qBBﬁtltﬁl%f the active

nmonitor _tunor treatment fol |l owi ng adm ni'stra
ageh@fdbmﬂtioﬁﬁg afﬁeCaV@attﬂe@hthe ﬁaiwjeCLE -exanpl e, - t-hey

.C ni ster erf ormance of
oG i B e SRR PRE CF Sl e shldnBRiapios codions
thaa@r@ AbBh&E AL ImeQIab@eéldMétad?@%&e\MédWW Bells d]bm l’;l'v}ﬁtlght
where desired, e.g., in pharnmacokinetic studies
jungliensransior metive Eanseon aehestsnowhichogdugaor prevent threentry
of haESHMol8LEI8 sFGs Rt W%fo%%‘?ream. 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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enhancenent will also vary with active agent and/or 8 January 2007

conjugate and/or tissue 20 and/or imaging nodality,
v SoWobd112! SO be routinely deterninable. Typicatinbazo03/001061
I maging wll occur prior to significant clearance of

the active agent fromthe site, which tinme period can

%ﬁﬁ?ﬁo?ﬁioﬁ%ﬁécﬂ?'t% tﬁ’ghgﬁm g ePg clt%ﬁﬁhoé ?lﬂs ihjdcfioh e

i vé“agents

rieroirgasies, v ld smglc&dmlmpmme@dam{er - - nminutes to 4
hours prior to perform ng the imaging procedure, since

t he 5@@ YROSIBgdganinclngs Vissaligadthe eaneelpmiel tugnar paihy an image
e%éleé gagéjssaggéh i l%’rﬂzér{c%éd % mﬁﬁ%tﬁgReE&%rﬁj&é’ Imaging, V.

ere Fom’ a cusse el o

RiriBushigee s, , . Vh&/lcnsweml dIQBBQI)ft&MRDpeIgWgnIETEHBG%B Kozak et
nostic to

interrogati ng the _subject with a dia
ehptlBr eéc%aeer&aa@g = Rgelotiaveesdaratiedian dppierians, SRC
eg ' ug
W}é@ﬁl é‘x‘éstgﬁ f%pﬂr%dﬁﬁltagé%étﬂ% &/Péi{?‘rergrcﬁﬁ F}:{pyb in Positron
IE missidr aaaddgnepmy pHHeolBra»w Biriider \battagn1 88% rfomlETBaadah J.W.
n the identificatiaon posi ng.can be

NAWioRY £t b eMasgozsRRig M- H’Fareiﬁﬂrtﬁﬁ%{ghuﬁ\fﬂﬂl%HrJel%HFﬂ% Marker
G)P&glﬁé? an‘gﬁt@ﬁg}n% GRS, "I'ﬁu@cgrylﬁﬁ% VS} 8@/%?31 Wic nts can be

t he’'exposin
inberpoddted within ding cﬁ@@ﬁoaﬁ@wﬁ@ﬂﬂbtﬁ)@%l@elly or system:ca[ly deliver

CT/CA200 010 tl ﬁtlve ent. conpo itIOP
g ReArePE ?3 ~°’n€> SWH¢ mm'ﬁté?“ rhfj?@ et ect
| N 86idy g@ a%éﬁ‘i‘t% QSHe%eruﬁéﬁ%boO@ycé?ﬁbgﬁééé! & gﬁﬁg ome to monitor

di scuss Sectlon ) above. di scusse ovet
tumag“eatmeiat f;aﬂewmgwedlmwmaw ef ﬂme Qmmwsmmnnr@ patient. For

the tﬁ‘QCt on of Iar amat e $ tri1| réog an ag)gﬁgus .
Wiare tyracalleagdmipaese BB%% SHETONBRNSH & §F {maging
gﬂ@@éumes e5istddsey beksibR: &R eenddmmhisealich &f be aMBIEoRvith the

one of carbon dioxide (Fig. 1). Urease has _a w de
ipagingt Whee desirad, icohs in phernmqqm%ti%ﬁvdlezénﬁé\ﬂ%@tlm@mélme

efictifegliouar RRRlSHRod A RR A Al AR | ¥

ner a urea as a ni en source
emiagn@emtentwm}eo \Aary tvbi¢h a;m\teaagentmrtd/@gmmmgetem/br tissue

Alse SksiehoB Al AailcwibaisaEeLo0 Gl LA GAPEn Typicaly
irﬁ%@ﬁéﬁ@ﬂ’ dcut BﬁorI !o@?mﬂ%ﬁﬁf ¢188rdnide df'?ﬁer bbandagesadhthe site,

neys, and exc I N urilne.
wdfﬂnﬁnﬁnemlmmalso&aawutmehedetehwnauirtanmoae@f skill in the art. In

Lly,b [,
PRty BRES P B adMie FE eohaatas B9 T agibiserdhs
miMGea Ry 4 AEre orndo Jserfdrming e im@h@@}‘@cé&hre 16888 the active

Urea is al so present I n the secretions of the nHJOF

ageRrts imay bedserizedd agidin i their tesgel ites &niddhsn, optionally, cleared

' Y. so a large

%?@Bglﬁ%%%fasc ?i?gc%\%ggaﬁldhﬁ?iiélﬁg transl ocated onto

cel | &l EatRYirREnt SRLBRIhOENICHY m@e&ao@mg iftlddess gerrogating the

exudates (Burne, R A, and
subject with a diagnostic tool capable of detecting changes in extracellular pH in
a subject's tissue, and |dent|fy|ng a tissue region within the subject that shows a
selected elevation in extraceliular pH following the administering. Based on the
identification, the exposing can be repsated 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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M crobes and Infection, 2, 2000; 533-542). For 8 January 2007
exanpl e, adult humans secrete 20 alnost 1 liter of

saliva per day containing 1-10 mM urea, and
veppregigmat el y 20- 25% of all urea produced ent@rSciiigsnoiost

intestinal tract rather than exiting the body in
urine (Visek, W J., Fed. Proc. 31 (1972) 1178-1193).

abiee exget n@m@pgmbﬁrﬁar@tﬁbran@ tetthéd yub;ae@dstﬁ@r s @*1 dlrect injection.
exocrine secretion of urea; so it is believed that-th e

The active agrriangjele @ﬁé&aﬁrﬁﬂd@w@cw@ﬂ ip Sesntioovs ahsver
oo 01 986G 8o Ut ATk I DRSS o Fgm, teadino to

epi t hel rum

thdrerduunion dm@pbaﬁ@te@id@ﬂmom@ frl & dqubbgd ehORbBNBSEL, the
urea (McLean R J. , at al. CRC, Crit. Rev.

lezaraéhedlap!dbs aod@@gptamom@ly desommées i yieith pesognd geolecule of
a 8ﬁ|%r§ncf8n$‘%{ Eé’tb?’ﬂv eg&? EFI gcﬁ a%%r]'gaesaﬁ‘%@e Q/Qﬁety of

fL(ho’tlenBI ¥s pansng ahedorirpettabrdl@ et gy mj=eisms to use external and
Al ternatively accordi ng to anot her enbodi nent of the

'ntﬁvﬁiv.g@ﬂer%teﬂwe@,ﬁé@ AlpeenEaLIcs. 8 GkNts oreRss ey RAfCipate

R R A T o

pRﬁE‘VnCAZOOS/ 001061 contained within a subject. The
h has t he adv nta&(: of, de OU|O|IE t he

bhar The SuPRRERGT reasrS SEed v ia b oFkiGRT i e Bier rried in
theh18885tRam 1B 118s Kidnbhs 4 &%élafégi iARIrFkY Séruﬁ?%:cgh%érﬁr%tions of

to accrete to target sites conj ugat e
urigier isthesithy inignarsr awdyprcel!),gb@t\neemne arod AOmglVipdopit Licks levels in

o ) P AT iR ah 08 drigghad® al Hlekey. Mg and
Coeg It eRapw kT ND 1 be9)s Ubjeeds a%djbré@@hﬁhltﬁ@ secRRionstdr\iee major
e adm nister as a conjugate to the

t t
rﬁ%ﬂ@%@n@mmﬁ ﬂbcq;@eﬂﬂéﬁlorm%mpxméatgfy eqigvalegbigdserum,
sofﬁ hd rg%?frﬁ:ggﬂlggedjtsdé rgﬁraélﬁg eréé!‘%bﬁé r?s@@ceﬁ&? B?\F]BaE?Ig ﬁgrfé%s by
satwatomgsgasthnghoafrf fissueyexhidatisnd@ upae tReA., aadgChera,W avin,

VGRS, 9% Bola £ @B0SRER- ég’ﬁbﬂz%aqur aqaf hans secrete

a:m@r $liRgr it e Ebk &Y @Qﬁt%urﬁn%qmﬁﬁzm Qida, Byt é’ﬁbroﬂ?r‘rb?ely 20-
certai n enbodi ments of e |nvent|on enp oylng a

25t/w@f stl epeapmrdiaed entersdbe dntesibnnl disst eather thansexiting the body in

rp8TVGE PyCEIBROERE: 3 BT RIS S nbedrblprent
actibaeffRixandclaaniai for byodrind sdeeted ofitdl, sa ilSetlidved thatthe .. ..

oggosntely charged coil-formn etldetoform
unghaglses Lé@ﬁéﬂ?'@ﬁwe HoPheigliews w %&@f@éﬁh‘r@e wlsmwhto

Juﬁdﬂﬁng%i‘gﬁ éﬁﬁﬁeﬁrun‘%”!\ﬁ)éem 9}{1 H@é qﬂg spﬂ’%ce§ Bf‘bgl%alh' tﬂg human
an ant get'i ng nol et e
body adebethdn{em a ﬂurdmmpbenmns urea (McLean R. J. C et al CRC, Crit.

Rev. Microbiol. 16 (1988) 37-79).

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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20 Subsequently a second conjugate conprising the 8 January 2007

second coil-formng peptide and the active agent is
wateslodopiat he cells. A preferable active agent pSp/caz2003/001061

urease. An exenplary nethod for the conjugation of

j ack bean urease to a COI| form ng peptide is

sanepssaia St % SRRy gt g60ioe o

pepti de an
agooeling ifee pbarmad@nnetmmloﬁtherwtif/a\agenhﬂ;omtaat of that fisegeting

0|Ied OJ| het er odi ners, they interact

Foiefor hing eigs? @am Y ispremited toasarets t@oqarget sﬂes while
t
s s R R parfiR, b2 b0 Rhing Beb i3S, Folloing

con |on I ht

ea:ccetmnam‘ttéeltetgetmganmetty tdnﬂmstarmatﬂyeaé rorﬁthedonb&aﬂdm@ed conjugate
ertiar

By B elhasB e 15 RubiBEEs s ehielin 0o i asentimaydnen be
a@ﬁhﬁ*nsfé?éadééec@ cbhj ub%?e o] {Héax;dfppﬁgﬁiaéﬁﬂéerﬁ tgi(ﬁ&a A@j.%‘? %ﬁtaf?ember eqg.,

appr oxi mat el y tWo 2 turn

agsgponmmoyl-fannitg peptilesequence giving rise to an
[ e broken down |nto units.

o ol Tor 985 R Bo A e B e piatend. S 42 i
hagtea@péed%vww Ridh @@Ht%ﬁgjé@%g@% %sg.sﬂa(?.fd.rﬁ s%%ﬁifﬁs

8 January

50
atgﬁhuctm&(ma/ D &1G. hébsgaat iNDg 8P 2INE N 8T [M85s and €)t83,721.
f h [ t n. o ,
et & BT SlpiPee sipent st bR 4 Enhonhsyem. Thus, in
cér@élﬁrdnﬁﬁbdlmeaﬂs af iH@lﬁVéﬂﬂd&ﬁBﬁﬁ (}Alng Qrtw%Lé'EB 3é PF@@&?&S

A first coil-formng peptide and second ormn
degsip ﬁé@t}ﬁaﬁe Y ehepraugsts meréﬁlm@ﬁdﬁtgﬁtmmomy edd@inﬂst coil-

foPr‘ﬁlH e aﬁ:’é ?r‘i’cr%:&} elrééﬁ (,Re)f %%g@%f%d éﬁ?@p;qhqi?ﬁ abﬂy Fo ln?eract with
a setdnd) wppioshely éﬁaegém@ohsémmﬁg ipaptide 6/ Pori b stambidRelical

hel i xes are ali such that they have the sane
G%ﬁﬁ@wlmt@wdn(naﬁﬁadd%d A e tumer seflsoXyi exasnplianamethod for

e e I e ST

rang
Exm;ﬂngned with the io carboxyl-term nal end of the

ot &ﬂgshel i X,, and vice versa. Such, heterodi ner
- gaugplly ae%e&avnsémwai@fom@mg thgpracendi cail-fapning
oo 90 SRS Sy PR o LOBEIRE e s

osition and

np
Urggs | Aneixemplarnyi meﬂwqmbﬁcmttml cb:ejugamom)xaf jeEkdremmagreane ith 91 coil-
are referred to hereln

forﬁﬁﬁg'@%bﬁgg ,Is%gg‘gjljt%%@%ggrgb&lsg ivel'y 15 charged - T
subyrrt 8 ﬂﬁﬁ%ﬁt-ﬁmﬁrﬂ%epéétzdé aid desb e daaﬂrfbhﬁmpy épfﬁe”é‘re

resi dues, and E- coi referring to negatlve

mixgrhiogetheuinaeteondiins favarige thesfopmatioded o-delidah aoliég-coil
Preferred exanples fromthe

ne Bod i Sy SRieSiIRIPERE Wio-THo it MBHORI S AN 2
heterodimeric complex. Peptides in an a-helical 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 a-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
50
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Het er odi ner - subunit peptides designed in accordance § January 2007

Wi th the guidance 20 presented in the
above-referenced application typically show a

woretdd0dHge for assenbling in a parallel ori eREECAH3/001061
versus an antiparallel orientation. For exanple, the
exenpl ary peptides identified by SEQ ID NGO 3 and SEQ

heRaN@ A tandem Mg tHecsedq nte @i Batdptad Tsert@mmdm‘r S paata:ular

do ot her peptide sequences (as- di scussegrﬁﬂ) he .,

hetsrodinsg- %Wmt@&pflaﬂothempmﬂwéme XA 88 \R ﬁ@m%@peat
@ K-coil peptide nmade of 7-am no acid,

O?g@ﬂ§§%%%% "NO 5 repeats. In one enbodinent, t he

K- CONflrsﬁccﬁﬁfo@mn@p@ﬂid@andﬂsé@ﬁ@tchjzf—fotmlr@ mstlde meyxassemble

charged, with no specific structuretlﬁg sol uti

into @@qtermng@cq!eﬁe@m flix{aaitecheizhaterormee) i eiﬁ'@r@araliel or
a@&%&h%l%nggafﬁﬁﬂ@t ¥ a gr{éﬁﬁfé? csmbﬂc?ﬁ“thettwﬁ I'Eetél‘?:ld

I'en i's” negat'i vel
sunhi thie: Is¢les fare aﬂgmettswrethlantimyi haveoirrne e&ﬁfne\@rlentatlon

not e one of the two subuynit pept.ide the .
(emupertsdnnel toerPaxyidesningl, daan @@ﬂﬁa@?wfﬂaﬂﬂ%@, the helixes

ar‘été}‘?é e%%oéu&?th‘é‘? eaéchﬁférrﬁﬂd %RdHIBRE-hdiR |§%§i§?§§§ﬁﬁ’the

de can esi zed or derivatlize
ca&okﬁdermmal eng mbthedetheh belix, @qdivica eersat bureheterodimer

SUBLITS R S8egrBBOM PO RASDA OUSAUETI BRSUD Bt cmer

Pﬂ@@ﬁﬁﬂ.d@ﬁn hnBy8 D fridr Cbr‘ﬂpgglﬂﬁﬁ &hd MBSlodConisiRatibn date 23

ds do not “disrupt the coil-formng act|V|ty of

Nevarheer 6995 hehichid mﬁ:orpﬁrat@dm@ndy referenge iR ifg lentirety.

SR i R TRl R o
4 sapthienwhbsé BRafder lsbr@@déd ﬁ@mma*rmynmysme rektigies, and E--
eptide 5 may be synthesjzed at either its N or

coﬁs i r@f%rlﬁlgsmtrtseg@avely CHEIad BN ¢rhRssaharge bt Prrvddathat
dogrﬂga{ltj]ﬂg Bl I,?gfntlac Q?tﬁ%gﬁﬁeg’eb\“&%ﬁeﬁhe B@f E[Eﬁg%tﬁé@é%'

ormng part o
méradiaretd agplivaitiet yrchadd SEOY i N@E’pe1p21 de and/ or the

act %gﬁ%t&&%%uwypep “i‘%r(? iegae@t"%gbgﬁi‘f’%m Eﬁ%gsgidance

préﬁ%ﬂgé i &Y apBidIRgSrericad WppRcton #pically 8how breference for
form ng the conjugate through solid-state nethods, the

asgembliag dyamaraiiel orighttioNersks §\ntuaar|all@lf@i%ﬁa§von For
| :
expRE JAE e NI e B PR DO PR Q1R o4

“~ forhraparaifel-tbefi taﬁmdembdzme?ﬁ,@fsedm etharpeptidegeguenpss (as- - - -

disgHSFPY Thith WG 5G4 80aAeRlIcal i HYA SO0 PR GG Peptde
zncﬁrr}g{éﬁlé Rgccﬂlrp%tbﬁae! (?L‘S’Fei-ér'?'ﬁwd eid d. geg@j I®NO: 5 reﬁgzats. In one

i oni ne e i mdazolyl group of 'histidine,

' enmmainnemtnme K§rooii s 85 amin@acids & lengtls; pliepodiiely cba@edf with no

sord oSS ok L B S0 PR o L7 i
e.¢5 OBEQLDANS): KPEPEats O In bAO8RLBKIrRheE-EbIRIs®E amino acids in
tength; it is negétively 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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To bind the active agent second coil-formng pepti d%danuaryzoOT

to the targeting 20 noiety-first coil-formng peptid
vwdeoolvpepept i des are contacted under conditi On$CTId)@th3/001()61

favor heterodinmer formation. An exenplary medi um
favoring coiled-coil heterodinmer formation is a

aéé’éﬁts&ch E?érh reCe RE@I 3RS BB RRAtIG BBIHOMR! dRrhbdisrupt the
él aboult 8 and a

havi ng a- bet vveg about -6 an
sail-forndiog cae:trrrrtyaof erthezrfofb}ee weitfierming geptide 5tond anch conjugations

00 niM P abl th t trat
SRR RS 2o o Presate %ﬂi%@gﬁﬁggrﬁ%r%ém&@réﬁar y
d I :
oo U AR B orE BB o R PSSt i

ey uaesmhesrhgzdsamﬁher B¢ Nagr G‘—tﬁ'rrrmmrtml mrrysaddrtumai terminal
SRREahg: b fuf fcr%%? 3 op Ber B cp i iashas gutighand the
Héﬂ%aﬁﬁﬂﬁ’ﬁpg:ﬁaw tpa! Er@@gqh gq A VrgHFéatt)z gﬁff&hrﬁé‘ﬁeptlde

['ecu I nt eract |ons an
dret/er e acthve smntlrcmriﬂdrrrmgsaermyie rday bersyhﬂmnr;ed as noted above,

h il ed )
RS SRets HCR o BTt mobegs PRAL pbiie
st abi Ih'féﬁnﬁ%ttﬁé%rﬁ]@g’aie Wueh%lﬁdr&@% rﬁéthdd@vrrrér aéﬁegé'bgent or

pH val ues due to the protondti on of, for exanp
taigedingmabiedy bt preferablacmialsntioatiachad ta@ball\t}tm&maf amino acid

SR BPRARTBER o R e Ll FERL B RU3Hd Gamer
F?éfe@ﬁécﬁc@upllrg\/\gr@ﬂ%s hirghth® hh:uaag’gr@aps @R c?ﬁbir%d‘e@mdesbwhrch are

het er odi_mer Ion may over come, howeve

epaty Bwsiifer byistandsd émthaﬂrsO r@therruss%fabq;crrgolrrr-egr@um nclude the
ﬂﬁ??r actbg‘ ARG tﬁ?ﬁ%éu néﬁ‘ ghﬂﬁ) frfﬁ? idi hé {Pr%rﬁl.%lﬁ'rc? iy group of

i ons or su

argpimes trwpheﬁ@{rct gicupsell tyosiivand giemidetyl gfdurcellyystbphan.
ions. For example, in

Beutralr %theronrcrntera%i
RES CRYBIITE TroyRs gan BRIcepBlizeRUSIRI TeRFIAN geradii@is known to

trﬁé@cﬁmécﬁﬁq‘@r@éﬁ Cl04 anions-is required to induce
maxi mal a-helical structure, whereas a 3Mor greater

concéntbiad it aoﬂv&:lagernbsmursi crtelemrmmg pepticehie tar@rgeting
n coi |l ed

mBisT A GicT hRnfie.ghe b Hebtd8n &t phgiced under conditions

tHalﬂf@JdﬂGHeitér@idrm@ﬂfd}'rr@tfbha%ﬁ eRsmplRy mdrumemm@hoﬂéu-cou
helix formati on, but rather, control whet
h@;t@rmcaarlaféormamg a @hwprﬂglwy@m@m aﬁueou@s@ugoatyplca!ly

0 S8t peManty Phutl bol bl Ba AR S opBafraidiof botween- -

_ abmg 50 mI\AKanlalqurﬁoodﬁM: aPreféisbly, lee ealbicugedraehtion is between

tar ggo] gg es _and actjve agents as described in
3@0 and goorb 20QmelM. Arsexappiary medHMaREe following

S SR HSSERS, . B) et

I'S express corpora
medigi may e rﬁeele bmrmtltwﬂrr@ chraéﬂmhplébsocﬁumdsbhat@\fmCh

pdtgsérﬂr%opgr?osp?ra?e and/orﬁ\le?élefg(r: %Crl]eg-leeltgrold?mé}s may form under
conditions outside the above pH and salt range, medium, but some of the
molecular interactions and rejative 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

\J
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entirety. In one embodi ment of the invention, the 8 January2007

active agent-coil-form ng peptide 20 has a short
serumhalf life and is excreted via the renal pathway.
WORM/00PHR2  active agent either accretes to th%CTfQﬁ@@?/ﬂOlUél
site or it is rapidly renoved fromthe subject. This
bi odi stribution of active agent facilitates the
aoidit etk oo thetiep@toradtiont dfsfonesamipld, heysrsbde phains &t basic pH.

et estacinoT (7 OGP i, ciad PO BB CpPBRATIRgon may
cB W34 Dbl 806 by e Bn B TeoPEUh oy De el oyed

ern'atlve he 6 éarance step is to
al | ownareasihtithe sait cannelmttatmin tameeuiralizashe whakilizing ionic

BAs AR BUPpr 98By SosHbl e i RSSO CEOAT Aisd tave
g}ébtérn&tﬂﬁ %%Fﬁgge%ﬁzﬁagrtr%%h*&‘?ﬁﬁéré’ﬁﬁﬁg Hor exam mﬁle in OVae& case of

non- antl n noleties are e

thtechelrpeEptideg anidi or geeratemd:cnndan@ahdn b CAOT anipms isi required to
bearing . 30 an unregul ated antig Pref erably

Irﬁﬂé{carraaxrmah arelicel éiiwctpfﬁ, Wﬁasﬂﬁ EUM Pé@ﬁ?%t%a%?ﬁﬂt@?élﬁn of CI
:dglsi JQEggu é%ffotrqhé sQHlfepé?ﬁa%t TAE FEAMP +f€h|%ﬁ séﬁ%ﬁgcfolli%g Iy

oma or are general harac
formation | Ales dnldr(ﬁgin @Hemorsaowftbat Wnrbbllddlﬁcﬁwuaattmcamnarare not

autocrine or paracrine I’mety w t [ ect tora
SRS S0 T BT B0Gh LN eI kB0 8 oS8R tends o form

%’%q{étér%rd%b?{?e:%fugtéWt?rﬁoHiﬁ{egetT!‘%eﬁrEt &cyP ererfd’?ebtgl?e e.g., an E-

reatnent of suc nts, IL-6
cahpéphcs] aas! taetsmcged icai-foroiieg yoepﬂ?é@ e. g @ IK-cfl ipieptide can also

|, (2002), Ca 15 2. F le, 1]-
o8 rariiaRLto ERIRTIaPAISTES SRG S HE RS S TR flnba Forample 2
ofcbefaal. %@Pﬁcﬁfon%rﬁ@éﬁ’@ﬂsgﬁ 181 rﬂﬁ@ﬁ’my@@éket # 4800-

nmol ecul e.” The [L-6-first coil- formng peptid
ORUnplgatich & expreas!y irGasROnEEGLY PGS her&wuntiweemtl_rew See,

t u [
S T R i e S e S LR
ervbirbiy occur preferent| ally to sites bearing unregul at ed

- rec ors er tar |telocaI|

o6 e STEPURI ST Hi Vet dBeEbHbe G0BB aul-Rwing peptide
P SABRIseYurRHaIifS AaY ek@rew@%ané irahddpdthRay. Thes, the

recipient's circulation of I'L-6-first 00|I-formng
aghyptagent eﬁhpmg@aretessm|th@tﬂreets=®®r ihip ragpidiy sermeved Fios the

S B Poll. Hay SR B B 5L ERUGEA, Prmormal

“tissUES of trentedisiensidatakicsrbd eﬁE@surew%oré(@%a ahance renal’
preferably 90% cl earance of fromthe
emée,uqm @ﬁmt@a@pflé@ﬂatsnalrexoa@tmrv@roc@y@mgt%l@élémputlon directing

m&lgbpf g:b%gerﬂgﬁﬁ/bg An al%r athe %rtﬁgﬁ%ilﬁﬂgpcﬂgar nee step is to

fOT |samn|stere oca

al!baﬁ@enffisidrﬁamoum of tigel to- -dasfsiwisith perr’nﬁé thenbutgepephaiies

clq%%g%ugat - Asgﬁgfpcgs,ﬂ g&l b?grﬂtéaqldgg{r\pg. the Ic:}rcu!atl =3 Sr:itrslt(%:rc])n}tljlglate

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 myéloma 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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fromretroviruses, adenovirus, herpes, or vaccinia g January 2007

viruses, or fromvarious bacterial plasmds, may be
woaddsbenidel i very of reconbi nant urease nol ecube$/aA0003/001061

20 the targeted cell population. Methods that are well

known to those skilled in the art can be used to"
profifestiore bf tresertbrget el wguesor Borctbet teeatimemt of easha ailveats, IL- 6

for exanple, the technl gues, described in Sa
may thergfere/om HEENOWRd 4§ 2 taiaiBgrasieke) geea%tg.: génﬁftsa] (2002)

C%fi‘@e Aﬁggg}:—)ggr@d to.target cells utilizing | iﬁgg\s;grrelsn

psul’és as described in Section I
ONeF @rdheshprenil.-6tdrel mﬁtdﬁ@dul&ﬁrmhgtﬁwtnde\may berconjugated via

cheEal HEAQS R Do et o8 2SaEROTIAEE: TRIFBAT g ik Sg7st col-
fo@txfngrcéérﬁf% genrb@é%gt[s LRRmiGLIEREE 16 08 clfeitNEnd §hé B.- S%mponent

di'scussed above, clearing age
of 1Ry cbﬁp.@t@ dirsteribd daaliaatiobpétite cRyuiate ol I rem@ptors This

ent IS capable of dir ct ng circulatin
lO%%HPU@%t"‘é pgcweef&o‘%r@@'tla YFOIe%‘EE&tI @ﬁ’nq H'@W%Hiﬁtaiilr BJECRGIOTS:
I Af
Attt Al 10501 GRlIBH RELAN ol dbing A0k L UdEhBEd Hlow, is
optiGn2NP 440Nt PET SCAanBab0dIea tHsreuitiedt sbiosdation of IL-6-first

S IR o s Rk B o,
e. @lf aW_OGCr%HBbﬁﬂSR’ba?éﬂo@é BPEnGIed- éﬂ%cﬁLHS%ﬂﬁé&Hlﬁﬁse After a

trng noi ety conjugates nmay be use when t he
tm’uemmfﬂcree‘it For substaniiait @gn&d % T0fon onpeafejaily P0%, glgarance of IL-

o e SRR B IR B AR AL R Beptce, .0,
ur&hdd- §é€t§ﬁd eoNRArAAg Ip@Ptauet;B adnfihBereatriPiothiizd oMKkt sites
rapid cl earance fro | ood of targeting noiety

VlEC’dS\@j lug@r{éﬁi coiifannegaremidedtaiiieeteubsequent Iy
ﬂda%cf(tlagﬂl n@%c}aﬁéedé?gﬁm Se i:&#‘}/n“@éﬁéﬁ' E%plfeg&oﬁ' Rd@%erived

arge anmounts of target
frofpratugatess, adatoviaw, hm’pﬁm@enaccma vrﬂx.(‘aéésef frbm VEFIOUS

cl earing agents i ncl ude. hexose sed ag n- hexose
aiELP HeH B 158Y BACASEIoh ReTiHl AP PRGBS S Tolecules to
th&férgéﬁgdec%m &%u@@d@ hYQ B8 Srd Vel IPRWPR Rbse 3RMeAlin the

ex0S€es (Sl X carbon sugar noieties) recogni zed by
art/Asimviss Lsed depoosudimecombinant veptas sostaihingsireage. See, for

o0 1a¢ Aec e e ot e Ao BT bArd N el et

: A}tefnatt;k}@lyl%chw ehehfs ééiﬁb@@@n@ér%d&ouaﬁm fctan@umwﬁghpbsomes or

enp ary hexosSes i ncl ude ﬁalactose mannose, mnmanno

naBogaREsimes descrked il §edtius Ambeyeard ongembedmenty tﬁ@rmethod

o QB b AR AR B U8 BB PR e acove

agéht a1l ¥ easjeting robictpbiisithectodaryet the nemﬂdsumn to the cells.
D- gal act osi des and ‘gl ucosi des may al so be used.

Gal act ose
C. Clearing Agents
As discussed above, a clearing agent may be administered o a subject.

The clearing agent is capable of directing circulating first conjugate to hepatocyte
receptors, thereby decreasing the amount of circulating first conjugate prior fo

administering the second conjugate.
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20 thi ogi ycosi de conjugation to a protein may be 8 January 2007

acconplished, e.g., as described in Lee et at (1976)
Bi ochem stry, 15(18):3956 or Drantz et alL(1976)

WezeHaNilSt ry, 15(18):3963. Protein-type PCT/CA2003/001061

gal act ose- based- cl eari ng- agent s-i ncl ude- prot ei ns-havin
g endogenous exposed gal actose residues or which have

beesderted ahaxeﬁci&arlngﬁgemmas’@roteln ocospREoaie cetplsition having
gal act ose resi dues direct

ga acf ose res osed
PEiaIce B%P@ngsaseﬁfafmtf JPEJ’Q:Y’&%PQW@ XgjioBrmsclIepd clarance of
oh 8500 RachiNG 5B BE p DRGERY ST RS ot ar

recep or ese rec
cantinettiwikinendojethsig, & humarheClreriag @gehts prleferdblygetHibit one

fusi on th.a |l ysosone recycle_of the receptor
%ﬁhﬁi{e%%gﬂewﬂg g'ﬂﬁf@ﬁt@élsp 9 &2 @iﬁ%@@%@ﬁéﬁmwta

FRRERALYT €56, Ry 8 GORTRE iUl AR ool

c@mjugeﬁem -Gzgrebtly gfatbladmmmsmtmquagtlw admintigtered atinee agent; high
' n al pha-1 acid

Oor osonucoli rivatjve of hu
SRR CRAMHS S i<t il oS PmetlS P aslBaimam spriugates:

ar@@q@@gﬁmgﬁggyﬁ,@[t Is described in Galli, at aL, J 55
Januar 2004/ 009112 PCT/ CA2003/ 001061

of Nda,efuh@l@amg iagenschciuged@rosepzped podrn- ﬁ’@emmmﬁed
neur am,ni dase re ialic ac

B ey BR RN SRty ol HEYA i (TSR i B dBrfiabited to
inédigioratendie @i&hbﬂ@h@%@és%%&lrﬂ@n a0 éﬁrﬁoléﬂ%ﬂ‘%ogﬁrz@d by

al bum n, gal act osy at ed

al act osyl at ed
%M%H:m@?t%ﬁ &0 othys reaaptarosght @‘gtf@dﬂﬁm@%@/hﬂ-m%wgithosamme

oS0 PLAL AR e BORL SR IR OA o ne
irvwaocthemﬂn%meS ﬂhcﬁph@ﬁi rentpiie. Bxehf?a)4mxobss ikiude

0 E e %’Pf&?ﬁ%ﬂa% 6- EQE?P"?H}teS\FtNTBGﬁtW%’UP‘P\%%P'@@@%@TG like.
Oth¥r AR &fe%ﬂ*"e%obﬁ;&@d 'P)y A&v&lf@bbﬁ%’i‘s %é’}éélng qu&cgﬁ.%r L\Prrgl |

agents useful “in th present | vention |

gajgstesamies, Neacgetyfgamgmsragwme ol cghoosi desBftaalatioss and,

| 1. .ol |
oo PP 8RS AR R B A ES pETbet rectose
thuoglgawdg coag@@tlsnam @ mm@‘rem@l b’e gmﬁfblﬁsh@a éJg) 98580 bed in

LoB el 4APES) Bloehorsi g B oceer eniae sl§nts) Bivahemisty,
15§ gRjgng moiety; is and (2) clearing such con‘pl exes
mthe blood via the gal actose receptor, a liver

S pEmtémtyde@miﬂbse}basws tlemsng%geptsomeidldbmra@g‘m@@mg g-
nto co exeatha are éake ¥1 :
eﬂ%%e% AR Feid e o ey bbb legatized to
casiting béstu%ﬁ dIN@6
ngf’gfl ni ty&g)jfma%]t he dand a%étjrgms Wst%grdgé%agﬁg?e? ?ues
dirqqi dne sleasingiagesit tﬁecapml eleararmeeby botoaytdsie intathevwiarthrough
spetild fe8EPtors (Ashwell receptors). These receptars bind the clearing agent
and induce endocytosis into the hepatocyte, leading to fusion with a lysosome
and recycle of the receptor back to the celt 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 af., J
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S tissue

20 I n one enbodinent of the invention, protein- typeSJanuaryZOOT

and pol yner-type non- gal act ose-based cl eari ng agents

wa R1048@d12 These clearing agents may act througbr@nz003/001061

aggr egat i on- nedi at ed nechani sm In this enbodi nent of
the invention, -the clearing 'agent-used-my-be

GE5E 07 MRS SO 0B) B TR LAmalof B s SR it

e Clearing agen
e grandhidast esmoaes whilghdcid eedduey, am@ebg dxposingbgrlbctose
200, 000 to about 1,000,000 Dal tons be useful when
resiebiesc Additiena) elesivatizeq ﬁk@@nve@geﬂtﬁ;m ee|ea@sg@kactosylated

R L e

dnd asiakiceadoplaaiihvate the circul ating conJ ugat es by

bl ocki ng the relevant sites on the active age
t ar gd ?ﬂ‘?ﬁ cleaing ggents 768 seecrives i Uve Hagent al@dﬁo%ﬁi 490,

Sl 19 098 (gl OSB3 73530 0D 4R 1o, ana

agen
LD8| Fenent NIIm o BB6 cih; Medmbmﬁﬂ 998, @ach d¢mihiet isziedorporated
6'-[(3 dlnethyl[l ' -bi phenyl]-4,4" 56 8 January

byd@ferev@? t@o@moogllz PCT/ CA2003/ 001061

di y'p? P“OI’]I 7fes d(ft{c%‘} ?ﬂﬂaiggéntgm ‘fl%Wn éwégpF?s%Wi P06 include

di su I um sa
shesipgelobdias)iesy aémg)n_g frofo ebbbies0®tcdhakowf 10,080 Daltons. The

t fective trat o
sPRUmalshes W@ymé@'f%%e%é@hﬂ'g%@é""o@'fa"ﬁaiei%r'n%ﬁ&wscule clearing
LB ABSEAA ALK, A95RAGr LPMERY BEo BRI SyfbREIng with e
rélevamt cmmmscoiif—mrmmgpepﬁde hmtwemgant pamd/entargelz@ moiety;
<A b SRS B Tt R ERob BB b bSE B8btor, a er
shétiflc @e?bﬁﬂﬁtborﬁ@s@é‘rﬂ”@h @b}éosé@%‘@a?gréba%nb@ntb , &fplexes that are

i nternafional units urease activi tunor. For
takseantid By, eugd thedung agdarieanat: Ad@m?n@l .t Aapid kinetics of

OB PHEAR A1 LGOI, By o 1 L anc
irgensictibh ealloin thepliss efrritérnaddititecor eyercionomone it rewai@ht berriers.

g o PLsomientl R, mie, Lol dones oot o
gﬂ%éﬁéée%hﬁ%&!@grlﬂg%%lgﬁt%ﬂhéﬁ PRsdsd ?fegg ﬁ%faggeggirgﬁg’act

tools. can 1nc
thrdnlugi'n as caggyegaﬁbmmemmd Imecttrnsidanio éhigi amb@:i1mean$ péthe

N

wﬁiéh'étﬁ:e@é AlthEbleafi déde?ﬂ?ﬁs foh&ekl0neaf F‘é?%%éﬁ]ﬁlé‘trﬁgh
the tunor, by rmnltorlng the tunor tissue by a tool

molesaireveightiet @c ramgng iongy ebolh2@0R0 taiakoth#, 000,000 Daltons
mgy? Bt \}vhen L?mEJI‘e geff 9ar8fetst ahi% 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

molecuies, e.g., derivatized 6,6'-[(3,3'-dimethyl[1, 1'-bipheny!]-4,4'-
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subj ect. Such tools may include a pH probe that can gganuary 2007

inserted directly into the tunor; or a-visualization
tool, such as-magnetic resonance imaging-(M-1),- -
W0.2004/009112 conmput eri zed tonography (CT), or PCT/CA2003/001061
fluoroscopy. MR interrogation may be carried 25 out

in the absence of additional inmaging agents, based
dwl)m%(ﬁz@)bl@[Mefrﬁth@rﬁlﬁ?dﬁdky#n@@ﬁ@htmléﬁ@@%‘Eﬂfbﬁié ] tetrasodium

tissue as a function of | uoroscopi c inagi ng

ﬁﬁy require an addltlonal pH—senS|t|ve I magi ng agent

whose opacity is affected by the pH of the tissue

medi um Such agents are well known to those of skil

in  Ehahesdge/AonReERagogny urease injection, the tunor

ti ssue can be visualized by its lower pHrelative to

sur r 6ahHiearetrchel thei issertionTiny effertivesdministraticruesgimen

SRS RSB S Res YT SERSbA° ey gscce

Ssu
Ievsls fbeéwﬁnmyub eeadH| depdral @ tredmotBafexienistration WRENt (size
2007 WD 2004/009112

tlss e can 7 8 Januar
ﬁ&@ﬁ@@/}@ghﬁsw% aat Ptz End e spemsivepsss of the cancer to

u@gb%%@emease adm ni stration, the pH of the tunor
region having urease will begin to rise, and can be

i dentMhered masempmpomgldnhe injeetedlditengy integetsimirt Bntehkemplary
By interrogating the tissue

df?e#a?r'lﬁ'rﬂe f&érﬂﬁﬁﬂﬂ’@r} gt @é%%swemﬁ@f@flwrp%mra gmgr. For
e@ﬁ‘ipﬂ@t afd akbSPHRy é?él%ﬁ\'%&g uﬁﬁ&sﬂrrﬁ‘?itémﬁuﬂ Sﬂhe%éﬁge Mthe tumor

|S|nterrogat|on I Clan ma damni’s
is @Ghiewednald%erqﬁ@giwe@m Otfoarndhé lshermtlcmaadmlts may be suitable.

TP 3R of B BRiliR s Mk P ired b iwiona image
gullesiceadcanigues, of. Fidcehan@esso trdl-the BhgsitRin®eh \%‘w the

upjts, has been achi eved over the entire regi on of

paséiondithemiesdieowith sesrpabyo tha ecgetitigseet | Suchayidasce tools can

el Bl LPLVBR, ), ), e o

tw ce wee esire
suHmaamrdahcewvlt!-cmmlae;b@ctroégf@sﬁenﬂo@fthblﬁﬁ@bt;@ﬁ&sléif

Thetretmsnt ef ficacy noni t ored, as
ciR e S g R CRERESSs Mebnes R m%tpr%@qrmazr@a‘ter
dlrbtﬁﬁ}é%tigﬁﬁfﬂﬂeaééqlﬁw% %&f b§r "rr’?cﬁﬁ@ ﬂ{; thd for BELRY lgy a tool

he is tissue can

each additional injection,
03%@3‘9@ datectisg chengesdn @leﬂmhéh@rcegeemuemsrtm negier toé the

sufhe 80 4Bl MELED € DA T 8 R SL bR

tunstrs er afvisuiatiaatios QMOsidH asmagnthe rééme ”ngn? Ry — - -
urease i s adm ni stered parenterall a met ot her :

COPRRrigpH demogranhyctGonor HroreRenpy. a ld@tﬁérocat!@rmmay be carried

outlh 838 &bsenddBr A‘?@tf&q |H§§ﬁ{d;§%érﬂ§ atj.)a#ﬂ di %glfyg%? éﬁ‘ferences in

urease activit subj €
mapeetid proudnteewoé’amecmcﬁsmcmoamﬂpﬂ t GTSoﬁf&Idﬂ@stoplc imaging

maﬁ ?écg@rgeagéyqd'ﬁig%n%?;gls—l ger%s?tllr eeltmlarg]:; nga Sgl%t \I/l'%set gpgggttyl ig %ffected
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
normai 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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cancer cells, e.g., site of solid tunmor, or for 8 January 2007
sequestering urease, e.g., in liposorrmal form

VG hemldoyabYy at-the-tunor site:- As above, | MR A2003/001061
techni ques that are sensitive to changes in tissue pH,
25 may be used to nonitor the effectiveness of the

S50 8 1 R L PSR BT e R of e tmor

n@gmhd‘ravﬂmg utazzerwill hegirs teahisy/ %ndl&é‘rpb@ldérﬁméa by comparing the
&erctl on, and several hours g., 12-24 hours
Ying iaaees mib, the@aéltﬁffnrerdqsm!ma@,e& unor site has

he Eanr b ARTRe R EFREF ol bebtsE ot Prfibsly oH ano

exteei 0bfissu®atfetiag ey b@dnmmrédcm@d@ﬂums @ﬁéﬁ*ogation the
dosi,ng until a desired rise in g pH
BRysisianinay @ga‘rm@éer ashitéonah r:@rr@@%lons:o Re éttm @mré/ar Métye

SO O B0 BT 9o G U g rcocr

ity dee N@@Qteyd unﬂlta desiredapgd of gHy Eﬁﬁén%é@% %0 2 to 0.4 pH units,
condition is achieved. 58 8 Januar

heviapengEnEvedrnUeAiop gntitsitsgion af wdﬁumses of
d f;
det eP By PectiBEliot AN eIl bR dptesyalg g ., every
week oalw:pemeldys, et ta&:ie@ialdr@d/mmt? lmefef'ﬁﬂjr@wstdmbl or
the action of drugs gent's specific

W'@Yﬁt (RATERRION NP 918@18 i ﬁ@garvgsasTélesv@@f@erttwéﬂcacy can be
rﬁSﬁJPcS?*@%l' % ré%%%eoﬁy \/r%lagﬁh?edﬁf%n?%?ﬁw ﬁ‘% H%f ‘ﬂ?(ﬂgbé dissue during

body wei g seX,
tbe\wursq/obﬁreamentnﬂémlsg before mdhtduiehtlunlaém;ekdnhnt ttenpH of the

factors .t hat Q0 acco nt i.nclu

(5368 R T Bt inedh R sRS Sl R Brset effpyor, after
Wil thaRgse HstHd YHdres%e tidsieh cérﬁ’b@ﬁ.%@@% RSRRI8e ta‘t?!mlrustrr::ltron
therapy. Further refinenent of the dosage appropria

of ge newedasaeph Uneaselcpimppsitinn teftherissear nul at i ons

eSSBS e AP PRl b 4184381 LS o v

m;e«ﬁtu:rnmn erempdrasosy of tith selaeees 108100000 RierrEional units/kg

har rracokl net| c data observed in clinical trials.
E&ﬁ%’r& LR RIGeiL I weigh éséﬁmé%earetlmwtbagﬁeag% cgfmposition

lrﬁﬁﬁémétﬁ@c?ﬁn aﬁ%%f% ;/rﬁcfjl]]desdgﬁ Ehﬁ‘%%@eﬁ f? eﬂh@‘fﬁ‘ee?st.e to the

t he agent urd ot her~sanp
Canear Qﬁﬂseexge,swtmefesmimittalmdwoﬂhe sbqeqstenng uvéash}se 0gin

W d oki net t f th
A RER SR RS 98 L Dot ers o the

adnm AbHbAkl PRaging teé!%d@:é@ﬂ‘uét %ré"s@iﬁa;ﬂ@e WElﬁéﬁ%éésghtésdsue pH,

| evel s of the active agent or mal nt al n
may hecsehbrmoitag the eﬁi’e@\r@nasmi:ﬁw tose admnpstered.o Bince such

\ i NI ina sin tipl .

e B9 hRe S69 e rbllsSes fru Ge SFeed Py Wiafrementering
tuRbrdgpsabeve, Qﬁ?@t@@@a@@%mb&%@cﬁ‘m é’eﬁ/errﬁl%dﬁde‘go 12-24 hours

nai ntain desired mnj num | evel he agen
following dosing, to confirm that the tumor Slte 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 compaosition on a regular basis,

e.g., one or twice weekly, until a change in tumor size or condition is achieved.
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WoR94/00001g acti ng phar maceut i cal

Short-acting pharmaceutical conpositions (i.e., shomgjanuary 2007
hal f-1ife) can be _ adm ni stered once a.day or nor e

t han once-a-day-(e.g:,- twoj -three or four tines- a
conposi t i ons Pairghroeds@e1061

adm ni stered every 3 25 to 4 days, every week, or
Punps, such as subcut aneous,

once Eyer two weeks.,
intra dreas of edminigicationl fipairdes agemy glesrpwif iss Befrmined by
ons .conpri sing an

theratri gd“§ ?a'aﬁﬁ@%ieﬁggfnqeq&ﬁpgﬁ%p@cggea@nmm rribuS

active a

faatoﬁeﬁtatmmdhfy thabeutien dftirdgdRag. ”ﬁee nrﬁg:o FP% ‘f%péac?&ltye, the

pr epar ed, placed In

carr, y.be
S@&ﬁf’éﬁ HH e disppyeariales the tasponsixenesy ofotheqmt[”éﬁt the ag
ted on the Iabel

coRdite! Bddy %Mt' A ?ﬂﬁ?é’é‘?g@c% 8aYsrityiof and infection,

may i nt
amdatga dike s Aaiditicaral mtﬁo:%&ﬁétEMaylbI%QEkerKiﬁté 'aCEQur%‘%ﬁ&LHQ‘?%e and

e al so contenpl at ed, where

fF88H.ﬁI\iI]V¢)é géagmgggtg@@m SiFivg g@mgnwoa(aj alelaaatlgm 20041tivit\és, and
to?ORMcBR8dden ecty {He ﬂ%ﬂ?eﬁg@prﬁ) harﬁqﬁﬁ% Iﬁjé%.lage appropriate for

composi tion a
trea@m&nlonv@mmgfamy mﬁhe@érrﬁ&éﬂ&*@m@ﬁhéh@&‘ hbfbid fse@éﬁ?H}utme!y by

condition. Generally he active ag

di c
th%sse@'eﬁweprtaﬁg PRI REPeMalk 8 | @@hﬂﬁt@@se@etmfmamh Jaﬁ@tassays

ectlye anou

dibBlod8d 4 @&l 'a‘é%?{ﬂ’x‘éﬁh &?@&F qa{i%térob(s?fvei@ﬁl@rq% glals

is an anount 5
Apgrepfistesdesageasendy bemestaw@hitthtdllgh%éef s BebliPed, és%)ays for

change relevant to treatin

| |
détﬁ%lgﬁwsqgcﬁgcaerggra B0 Ig%:é? BeStR 2 kadly fiid oF gtharrsammie together

witf flesd reepomgtdatanay i ncl ude an anmount effective to:
red e the size of a tunor; slowthe growth of a
e ﬁ@mﬁy rdasig Wilﬁc;emndslmtkﬁqaharmalcﬁkrn@ﬂé %at”é]'ﬁeters of
ect subj ect

thé bgén y mst od Og&@wﬁﬁet@b %@ﬁmgfg@i&n aneo

admstﬁi icsprberste suifidiehhlevBiasihe a@tlvé@é@r‘ﬂ’ orA6 b iRt A9 Y aesired
g agenhts of the presen

effé?%g/%éiqogﬂmaﬁyttrb%pE@weﬁ%{m@ag@mep%mm earobe malminipteged in a
singrs@sse, %QIQPMIE&% ¢ doee%‘? gﬁgg@.l Tt rlﬂﬁ_@c&? s'tug}i?ér? %@qu@

i ntravenously over an
deratangl @mbinetiens theyeaf estrequied malmtaisddied minimum level of

thel drgvenously for a time period sufficient to clear
e targeting noiety in a continuous manner. In the

il Short-acet lplherrﬁacejtwa@%ﬂng§m8ﬁé 3 g%?i&g{gh%?f ﬂ%eeigﬁn be

t.he i nvention descri bed above

admd"at"ﬁ Tgsft%a Slowneemare thay obge @Gia'lf(ﬁ}%lﬁﬂvo hMrde{:@r four times -
ccardance "wi is or her
A ncewﬁz@é}@a Sgﬂﬁa]cc&n% THONStRiIght Beiasinipistased every 3

exper |
to 4aaysi eveny, weelg.or drive d\alpieo aedks opahh épg:” Efzh %E%uﬁ%ﬂ%%eous

cl uding the antigens assocl at

'”ff%%rfoﬂ%?g ot SYRHURL PYBPS Yy belnsefeitenl fandomtinutcisaffusion.
ad mdﬁf"ﬁdg t‘”f’ér'ls‘)@orﬁﬁﬁérﬁb %Sact%dageﬂF of %@H\?gﬁtlo%nfo?mulated as

desct:r%edem Section il, above, in a pharmaceutlcal 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

59




10

15

20

25

30

noi ety-to be enployed,- e.g., .antibody_ perforrrancelmyanuaryzoo-,
vary with respect to antigen denS|ty and the affinit

waj 200kye00ang | body for the antigen. 25 IV. Met hOdP@i‘/CAzoosloowm
Potentiating an Anticancer Drug As noted above, one of

the limtations in current chenotherapy is that the

phaanmgeeutioaitorbpesiies ander Ma@gl igseré spstaining tinstrumtions for Lise
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of s SRt aT i Al 06 A T Be et ot +ee’ 50
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di ffusi on across nbrane 1 n uncharged form

beAceatedi @ryc,armbe ara¢ifeciive amvvmtenay o*ichucﬁeao cam@umtoeﬁectwe to:
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meﬁﬂé)@se&oopfncgéé?e%t tple !Ff@ %Qpé&@ncY Bt fl’%céﬁféé{e&rsuﬁjéct €A |

around pH t he conpound tend to pass into he
exemnt@y%eﬂnoafn@‘mrgmtemgrtm aftyesagery tomige emdeycrdmd in
E exi tlseilﬁe cell. Conversely, as the extracellular pH
XAHIR'E PH’Wespect to intracellular pH, as it does in

sol iagtil e Rfedits, dé@td$&‘@ént§%ﬁd]6ﬁmﬁ’é’¢uhﬁg' geﬁ?é’@f tHehﬁesent

char ged, grotonated orm of the conpoun hi s
inwﬁntlpmmﬁw pradmpigteregfintsingle pumu"mle dasesc é%ﬁeénatn\fely, the

oty SPHeg PR oPlro B RER R Athe o
exdAPis a tleadng lagbntmtaydsaraamindster s mittavebaasly for a time period
anti -tunpr corrFound whose activity can be adversely

sufiiciest i glagy tae [@aetng dialydn ﬁﬂog}tmyﬂue ST o
doxpy g r‘h'uﬂb ai@ﬁﬂﬁ? H l&}/%dmlg]sié?@ém’b%saﬁﬂergtg'Jfl{ﬁé fvéntion,

m t omyci n, vinca ds suc
demrrlmﬁldammm tamdosesof Bsth admlmsﬂe]edmnmm@ehmssm Hetsmined

o B ERETRLTA LTI s TR BELITR T BB
parfielia¥abf YeSredplehf'® cORGESATe, geﬁﬁ@ﬁatwb%?@qo@én@w Bf #RSt@rget
cont ai ni ng conposition is hinistered to a solid
f

site, imelnding taa antgens asspdetgd/Eerevithiwid impact target moisty
seig?:(tfc[rf"grzﬁl Hut%oof%ﬁnaﬂgstlg?gﬁt %ﬁorﬁs‘. lé'ngjotﬂgg Joﬁﬂﬁﬁg&? ﬁ@é%eting
mokstp aslbarmsloytee. gxtarmbebytpleafbrmbhoé mdyevaﬁﬁywvmh réspect to

rai sed to at feast gher. The urease -~ "~

antigey dnsiyrang &*eeaféaftséef H‘@s%’?tlb@éié! fpht@e%@tfgtﬁﬂ 1 above
e.g.,

IV. Method of Potentiating an Anticancer Drug
As noted above, one of the limitations in current chemaotherapy 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 weakiy basic drugs, that is, drugs having one or more
protonizable amines, the mechanism of drug uptake may involve passive
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directly into the subject's-tunoror parenterally 8 January 2007

ot her- than- by-direct-injection Also. as described
above, the change in pH produced by the adm nistration

WEK 206+/0888 25 nmay be nonitored by deternining GEANYES03/001061

in pHin tunor tissue and the extent of those
changes, using imaging tools for visualizing tunor pH,
diffusipndiaress theHoelhmembrane it sndiargbe fomoAccIitinghpsie rate of

. D d i hi h be | h, h
REIL P BEPS phllss HE R B P SRt e
iheing/isitBS AR Ni el &G-doensut Eh% el & ?F@e@ter than the

d t unor . ernatively,

produce the désired rise in
IntiecetsiaroeH nevg. iateuhd pHadR] thiestarapowd will Eentitermse ittbahe cells

Bk RroBie LRE e T kit ool deorersey, s the
expRrem/at Eﬂ,fan@withrmhb@@l tHWr@deJHQ}@r@é—l, %‘%ﬁgdgé‘% W Bnors,

dose of the anti-tunor conpound to anuary

the owenaitsidiesytd 09l fievorttl crarged/ patditatediforem of thet bompound,
f

X ha h ' f h
DERSG IhaRR UEREER UG LRBRES KBUS) el omst g offects of
theldwg dxteicapgat 'FPf Aitheels isCarbiict 8id hpaagahdtiveakly basis
fewer side effects result. In one enbodi nent, a
apHEHNOAICOBOUNYS. as descri bed above, may al so be 5
' | h t] t,1 h t
o 1 LS80 P et B N R nble BN BE peversely

affetteddyag towermantrdvelladnph iBtietedidXreinNBAGSHUbRIY - |
injection. V. Method

arenterally, other than direct ] _

OXRB %ﬁ%i%ﬁr In.RRe@Y Ciy Blaamayin. ndncenalkalpidsmsuanas
AbRRHRE AHdABSeridt ' i
VRLRRIRE R AToriel Sl RRY RElerfT 081 as By TBLGG finide ana
mecbiveeibemise hydmechbain, Bndrantrirsedplasticuroring and pyrimidine
d%' %ﬁect. The nethod includes adm nistering an active

'lé}/ V®3s described above, e.g., urease, to a subject

t haih (Re1Hr8éds matholds u@a%gaﬁtaearéase%m%hiﬁg%mﬁosit?dhl i5d
(irlé_rmr. he active agent i's adm ni stered under
aBeteTeshs @eelitiune in@nanpockeifedivete raiseithe eatreceliular pH

i i 4CLqt Fe | ubj ec e .subject is .
o e IR AALAABI | D D8y S0 81 TRSYSHRLEE e i coni
endpodiotdrs the lexirgesiiilar eMtof deefilid i@ raipkt itd aﬁfe%lébFHCﬁ.D,STf’.Z, or
h.tissue, as descri bed above. The diagnostic tool is

i9i%f erably a pH-sensitive diagnostic agent, such as an

| MG Greast Ry Bé%d?ﬁin%h%r&& a;secf’%?gfued ﬂ?g@g@&rﬁ Hpgﬁ%\}en e.q,

Section |1, above, capable o Izin

- dinegttpinto lag surejpctieturdot o sarentstally biver tan-bpidired ingction: Also- -

C rentl pth . the .actjve ent. tissue, region -
=i EHBRE Hola iertiienedl Pl BPelRet by he o iraton of urease
mayl iy atdrioréd bedet@esihing! cHanBbs i bHAWt S of B8sue and the extent of

adm ni stration. Any tool capable of - -identifying the
theReagfifsgaasc Laigerinaging ieelfos Wisualizing demor hH, agbytdirect pH
mezkCPsASN R 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 & lower than normal dose of the anti-tumor compound to be
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PET scan, and the like. as described above. 25 |n oeJanuary 2007
enbodi nent, the nethod includes adm ni stering urease
Wm2a0me091$21bj ect enpl oyed in an anti-tunor ther 2py,CA2003/601061
the identification is used for detecting the

| ocal i zation of urease in a solid tunor. The

igeles, iy Bgcé@éé Q@a@é%i’f&ﬁb@%l‘b@éUﬂ@ effBet SMABERdMPbund, and
si ze and shape of the tunmor in response to urease

berdusS tIreaseos . itssl cpntrmwngdocﬁdeé thatapetiit sffeely GEpter efficacy
SC ubj. e dm nistered 13N | abell ed

g,tﬁgﬁwgr Sﬁ%ee#ﬁ%c?t% s then adm ni stered urease in an
anmoury on8fehasddivent, & s18akftal @ﬁtatguﬁé"de%bhl@ed &BByer8asalso be
hydrol yzes urea to produce non 62 8 January 2007

2697 gBgMith ﬁceraclmoamr@M@@Manaaéﬂaa dalivarpmiithe adivg agent. In

S EmasmafbRn e PR bR ot ElsiSrachb R AT itstnod, e.g.

SaReAEERPL oEPHRY Atadifjesfi@n. the subject is
adm ni stered  13N-I abel | ed urea. The patient is then

adn1n|stered urease in an anmount 5 effective to reach

z€s the | abel |l ed
nE%Lwhlch coul d be
det eth@ﬂw@htbh%lé‘&?fbvrdés nKyélSarth’théf akbe@naiidthod of monitoring
aspect, this invention provides kits for Inhibiting

arﬁe:e@\cer/vtrﬁab’nentlby aasﬁasmgeﬂhespr@gen@e,tme pecapdison a solid tumor in

STl B0 R By B S8 Bh g gescrived

distdlied, le@abfeesen@d: HEehpiy thedt confsingt dveis steppeteendfsontaining, a
descri bed_herein for the practice of the nethods of

saiftumony e aftiveqigant ivadmiIRlEed HarRgREoNdliens plestie to
IbL AR el SRBUIPE BBl ARG Suokef 0°t i g

eties earin age
t herﬁwsﬂﬁechwnmmmtemwdh temhagnbeuc oo chpalslermf)detectmg

BBt i skt aps S o 3 brted Salsslpo g8 R sSEed eBovk."Phe
&é@hd&icﬂggﬂﬂs?préférrabl?@ @IHIslé?leth@'mégﬁ@étlc G Buch 48 Hﬁ imaging,

i n one enbodi nent I ncl udes a phar maceut | cal

cootrpston shft reagamfaaaudegcalne@m beetieydnaboye, efapeabls ¢f lacalizing

R S Y a0 sl o BRBL I e L o BREAY With tne
attive ahent. t Aartuenbgioh iqidamtified vwithih kiee SUbﬂe@{Jﬂ‘}at sRo@san
qubedl nment, the instructional material teaches

Atiende @xtragelyler pHdalkewipgrpsadmipistiagon. Ay t@@{ capable of
QR She cractRsfbaben: fE9ugRla Rabhe: Sl B8y Wihas R -

PETessan, astd thietlikepes dmsﬁnbenhabova\hen the conposition is
t 2 i.nj t to t t
gﬁmlr? hﬁg%@%ﬂﬁenggﬁ' rec g'gg}@‘:gégggh?n@terﬁ‘% urléase to the

subject employed in an anti-tumor therapy, and the identification i |s 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 embadiment 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-

62



10

15

20

25

30

international units/kg international units urease 8 January 2007
activity/ kg subject body weight, when the conposition
is adm ni stered parenterally to the subject other than

WERM4409H2t i njection into the tunor. I'n anot h@ET/CA2003/001061

enbodi nent, the instructional material teaches

,aﬁ%rﬁ nésteri n tég/e 30 uyrease conposition to a subject

TLINLY T e LS i dhauaellgd igayneniansidiluiesoor displaced,

W@@r%%{&fﬁn@c&d tfpen&%ﬁ is reduced by a higher

i ntracell ular/ ower’ extrace fular pH gradient in a

sol ild another emibodimeaermiloyhy PEIRSGare @Sk hike: i%oadnﬁﬁis?ered
reduce

r 007 2004/ 009112 PCT/ CA2003/ 001061
"ﬁ@?ﬁ?éé‘f%e%@%m igttheie admimiateredweease in an amount

et RSP o oy SPL A o rea

PERIH S lebeledhgmmeniar whish conhimpe stddsd b the SH& ect
cont ai ni ng, or suspected of containing, a solid tunor,

5 under conditions effective to localize the urease in
VA Rpkid tunor in the subject, interrogating the
su5:ect with a diagnostic tool capable of detecting

chakigdil anethenesieet| thisl iavertidni progidestiieddr Bhidifite growth of
n wthin the subject

. A o e
RS BRI LR By kB3I 8 BPatel fieainsinede rcsanvaier
agithiradoha| L e B gt e i tional .
vivpicat by compr ce iy PeL 8 P H (4 GBI R o

Nerasnpetents Mesedbed hetsimforAhy praticenof thae attBods of this
[ ' themto

S BT Comb BRI LR prE L Thyfeibin hsrmesaetica
comgtirgrits) dargigtingmdicties, ifeigind ahéed. &i@aﬁh&%@é%i, Gene therapy
W rreocljltg fe.g., magnetic discs, tapes, .
o gﬁg@é‘ &il ), optical nedia (e.g., CD ROM, and
t hehki iR RS i Lo i nternet
ol c g KR ey ehBRA ApBRie 1R K BrAECRETER salel g ghections

(.ay) protazaie) distibsTigethapseAf getiee bhentimsr FMIINSS R del growth,
er aspect of the

T B K PR G el Rl Re e ientien commmsition

I nventl

comtelrlisg BN axtiverKieht, b6 &l uredle Eﬂ%@;{‘ er]gc? Qﬁs{trﬁ@ﬁonal

orposi tion includes a targeting vec
ma&ﬂgs ?%ﬁiﬁh"?ﬂ Hiecpeminigration of db¢ compasttiosetb ecsibjettyfor the

fecti 2] |,s,... and i.ed i d .
o Bl DLt i PRC PP ok e Tt istonae

matesigh kerhhes aiministening theagedsdRbrpdsRiono® suBi]&‘\‘% an.amount
f y-grease, -in

whi.ch _encodes the-active agent, preferably-
-~-Wh‘?ﬁé?m@?@%?%d%ﬁhf@srﬂ%%Pf-@e—tgmqr @rereetwaodh frémd 00 trternational - -

nirecas 8t AACNORE A 1 BOPES B o
diregtinieationdbie et thator eanditesn atriveine betweeragBmY 00 Top
inteftRfich UM BRIRG e FEHORSFlGte Groase aciVitylkg subioct 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 intracellular/iower

extraceliular pH gradient in a solid tumor, in an amount of urease effective to
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limtation, fibroblasts, epithelial cells, endothel igalanuary 2007

cells, bone cells, keratinocytes, or irradiated,
vangjope@ned non-tunorigenic cells derived from pogtmra2003/001061

30 I'n anot her enbodi nent, the tunor cells are
transfected with a gene construct encoding a cell

e'%{ ecuc?r% V\E&Jch en@@g%@n? EQL@%@%@%@ regﬁéllzﬁl'!%%rgﬁlqcbradlent in a solid

kisearet ory Ieader sequence. The gene construct |s
64

B B Ak MR e
QShE6LSH 'S tﬁ@&%eﬂfeﬁhﬁb”g?@%@ t&%FESﬁt%Fr?anGQSSﬁd tumor,

sequence as a conjugate wt unor
umlrdare:‘@pdtﬂwsoaff@ojgaﬁe locaalide tlee Leshsayintaheolicbiunedoinythe subject,

o a6 e capiss B Slaciosts fool caPPRRLHRPER changes in
d ;ca%@n.p %??I—Pi’h 4 esg@ gfrd t|§§5é3%tn'drlﬁeﬁtm/ﬁ1§ya n?ocar‘é@&@%ﬁhn the

e ce argeting noiety I's se
mbgmlt lthaiusHvesan mhauaguern in mtfaceleﬂmeﬂ:fH fsumvf/ialgesmedgenasteri ng.
east o tuno

fic,f lid The
gon VBl ¢ instuslonalGhgter 85 WPIeRIn sBmAnGeoHAlen or printed
heGHLAL a?@%:ﬁ”iﬁﬁtedqe@fchs' Ry %é?:ﬁ@rﬁ’ioée?cﬁatﬁé‘@f ﬁtotngg such

.cont r_oI ement whi ch conpri ses” a geneti swtc
nasjruq’uohsaqa essiTumiaHtinglbegeioeart @mstusartis chtehoglatat by this

iertR Rl lugte, Bk AT Bt Biitel 15 S8 o eRte g media

(¥ectaagnatiedrval {apbk ecér@fdgémémpé)abﬁﬁééinﬁedaa%vg VCBHROM),
are known to infect tunor cells selectivel y.

anditbe hkei wigh medie may ingudardgecssesitginigme siteplthatprovide
' ' cells, according to published
Sﬁg%ﬁ%%gxﬁéég!H?%#ﬂgianple, Puhl mann M et al., Hum
Gene Ther, is (1999) 10 (4):649-57; Noguiez-Hellin P
93(9):4175- 80;

t at Proc Natl Acad Sci U S A (1996) :
Vih é@éﬂ,&‘éﬁﬂ@i’é@mn Oncol (1996) 23(1) 172-87. For
exag%e %)?' bbhﬁéogﬁ%nqg afld ?(:Trﬁé’m thtel nﬁ'la%ﬁgtﬂgg aspect of the

mut I nase or
iraedentios, fmr uab in erpﬂubstlag |gmwttnd>1ycanmer aallsi irya agnamdialign subject.

ThE deBeBR iy b IRar oS Sarcling et ahiektiy Sughen

adpirisesdd tE tHeOaLBedt B SBRBtValy @raﬁsfechH@Qfah%@?Eélﬁé @nd carried in
pronoter regions, that are responsive and express the

sqid secta, ﬁrF@F‘émﬁiﬂﬂﬂt prictels acidsegsieaey effective taproduce a nucleic

<GB B TS M EP oRE p ESEh BBt P88 e, i

trapsfectdt dsnodeeknss for d oning Gene Transfer and
Expre33| on Wthin certain enbodi nents of the

i nvelftQrshembpsinagal die Lpeiedisare contgrteg ath enirpeeadnon-
tuH?)‘f'l ﬁ?é&lﬁot‘ﬂl ﬁ%'sg%olg%ﬁ%%%%uéﬂﬁﬂe e{(’%ﬁ%%i@@%ﬁgﬁ that encodes

pur er €
tha@mmoe @gene Wﬁedwdnntum@drﬁteea@neered cells may be, without

fimitation, 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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Expressi on vectors may include appropriate signals lBeJanuéryZOO?

provided in the vector, 3o and various regulatory
el enents, such as enhancer s| pronoters from viral
WA e mmml i an sources that drive expressi BET6A2003801061

genes of interest in host cells. Elenments desi gned to
tabili transl at abi

es el
hefdtblqob® JIERSE Pifiei e Ple ety BRDel SERTeTiras pephiugate

withiretHesin®dr |18 taﬁamh@febgqm e@rg, gaféﬂslcﬂres&d} BRYR ¥edBRfy
WO 2004/ 009112 PCT/ CA2003/ 00106I drug sel ection

legter lsegseno? teteaplihe el mmeamm@nsefestlmIcmahmﬂorcatom esl!
ressin t he. prpdugt e also |ded as is an
sufAgs Bfoohsecqti e iesedl Brouia R sel ecti on
mar lesferlsly eprsishryeting rﬁcﬁh@typt@.'s\ém%@'emcéhz%d to a cell surface
Regul atory” El enents The term™ expressi on construct” Is

anhmwndothemﬁiw@fa@ﬁwmp@ i»Bpeeihetarat leam snedutman Sol_ld

NG e3P0 o o BB g Sk Bce

- COrRBAsieaGEpidinsepabbe: inthe ieRdndritansien icbatbrisEBe genetic switch to

transcript may be transl-ated into a protein, but
CoEd @xpErssien of hecganeatanstdicenbodi nent s, expr essi on

PR R4 BIRBS PSR AL RARE, RGO

packaueessitian aowa! vieor udegaridty ansgiealiveictars apé avamm@ Edretugnor
acjd encoding a gene of interest. In preferre

targaiiisdi n%m\@rustaf@qwemnépdnf&@t trarceriis g lectiyele /isltezfaaavely, the
v.russcarveg%s r%gsfsrré ¥da‘?é‘%[\i§%%@gga B@ﬂ%@c%gggéﬁcﬁgggﬁb

pronot er ers
puhlﬂsbedym&thedsc Seexe; Forreaynié, Ritemesinl M, ef ai JHumdbera Ther,

oA e VR o B %8 e

93(9L4ﬂ$§@optah@r@dopfe@mM BemeoRso1ede {31 1pH WIE?erFérSexafmple

e correct location and orientation in relation
the tvites iRy Be @ligtedita epndainta aiutaee thyniding kiseseion |ppdyam¢r@ﬁe

ger%gﬂa §§|r8ﬂeﬁ ICE%fE)% c?@? %p(i)dlﬂ?ﬁfjalﬁp?g@% ?;I {'cﬁ} Q’:thése

er etore
enzgoesr oﬂ\ltemdu‘lf@ﬁ, thbafiruaro@nddwgémteﬁnyaengm@etéttto contain tumor-

initi a gn site for RNA gnﬁrase gﬁl The ormters
SPEREG %’é’ e $.07-9ditYOPESREFITIA PIEBRKM "ﬁ%’HUF at gegeh
resporfspRShAd Ieszere%fs 88 %@Pﬁéﬂ?ﬁ@tbbﬁ dr 5rothif meeésg}‘?ffom%a

cont ai ni ng- one-or nore ecognition sit
repltqaéms @nipin toneor cedsi Faebralmy, thegrassswmspruot isipreckaged within
ast.one 25 nodule in each pronoter functions to

- an agEOVINN v e st art 'site for -RNA- synt hesis. -An -

exenpl ary nodul e is the TATA box, but in sone
prormters Iackllng a TATA box such as the pronoter

f oA t YectasnienCGlanng coenadlrans i1
tr ﬁ\gg‘fn‘? @gﬁggg@@ga@feﬁ ng%if Hﬁeoffﬁ%ﬁﬁoﬁ Cprf'é‘%lc)?ﬁV\é}gctl)Pst &re

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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- being expressed in a hunman cell.

overlying the start site itself helps to fix the pl@&anuary 2007
of initiation. 30 The particular pronoter enployed to

WP Morihe expression of a nucleic acid Sequ@@‘fﬁ:;&%us/oowsl

interest is not believed to be inportant, so |ong
it is capable of directing the expression of the
L. r .
LG thehflrs 18r B8R B bpnP B el B8 fonesexpressing
iheepmdatm areadsa peodiled, 4eBi a)ﬂeleﬁﬁerﬁ tiﬁatlﬁik@@ﬁpr@@é?@n of the drug
%ﬁ 2004/ 009112 PCT/ CA2003/ 001061 A acent to and
@%tfor}'ﬁ’@”&fﬁttf’@mé‘?s%o'bp&ﬁﬁI@Q'Y@ﬁ%ﬁt &s capabl e of

Generally, such a

pronoter nmay include either a human or viral
pr ondd.e Regutatear Emmesigbodi ments, the human
cyto alowrus (CW) imediate 5 early gene
LeTi EXBaRP @A CPPSIHHE Nt Bpant einRewe any typeeof genetic

pr ono

Shoecl o Tl L SRe Lol AU DTS o o

cera
qf(th@buafen: zhm@mrioe‘dﬁﬂg SAQUARDI IO RaphbIehsS s ﬂ@anscnbed The
e uence of interest. The use of other viral

PiTRRY bl ransiptest intramsetel. busHdmedhheths. olsgertain
eMBd?:hnéth %ﬁhfaé&”&‘{"ﬁhdl@dé Gotf'tfarisd Jﬁﬁgﬁ 8YS ﬁ%ﬁrﬁ g‘gnslatson of

a 10 codi hg sequence of I nteres
rrsFéNﬁ\ehﬂo a ‘gbae@radnﬁh\lﬁlnl other Embedleﬂimhtsyeﬁbregﬁ©nw¥ includes
¢ desir ]g cud? fﬁ)édéeélatlon signal to eftect
RSyttt BTl ashl beoding agiane of Biert pi . - The

nat Ulnepl%ffeltrﬁﬁ eﬁ%d@%ﬁ%‘?ﬂ& ahb oy Tpﬁa’fcg gl érﬁ:o‘?ﬁﬂ g ednén%\’ﬁgduct is
to be crucial to the success pract

unesidransssiptional @mytr@u:cfm lsr@qmﬁrceﬁ.ﬂpsometee’hrmfer;seida a DBIA

s@ e T TR R L PR B0 RS i O S Hufod B
smmtﬁsma@mmymedfioanmQfé%@@p%"crﬂcﬁ%ngﬁbﬁ’@%t&ene The

can serve to enhance nessage | evels and t
Phrass ‘t"ﬂ%fu‘ijﬁnsqr indienaheomisels é’tetaésl thabthet m@maieqlsendhe correct

0B85, 4 T MR B LIRS Rl oo

|nven ion
initiatist endtexprésdibr afties gehel nventl on may be identified
or in vivo f%e including a marker-in the

expr LI {351 RiHteL 4T be 864 1P RQFaret 6hAdiroun of transcriptional
coheleninictiLidy et Bad %@s&f]'eﬁhcﬁoﬁﬁb hé’ﬁﬁt t oﬁ'bﬁ%e@g%hé}élpo [ymerase

identification of cells contal ning
II. cdhethrasioternypag did ggmpheed nf:dnssnraie ftmﬁctmndzt n@dules, each

~eoffisfid st ApPRiiTe Y 20 e VA G Eoriahing srvcer ore - - -

recrcg,smﬁ:traﬁl@& fop tRR Ry ﬁt@nallﬁéﬁhﬂ?ﬂwﬁ o ’re;'S'ﬁé%‘éS DtBinsPAtReast one
zeocin and histidinol are useful ectabl e

mQ%UEP(bE\r@acmpf@ﬂﬂtﬁrlfumfjon%f@z@aﬁi@rstmerstaﬁ SiterfpeRNA synthesis.
An exemplary module is the TATA box, but in some promoters lacking a TATA

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 be!ieved to be important, so long as it is capable
of directing the expression of the nucleic acid in the targeted call. Thus, where a
human cell is targeted, it is preferable to position the nucleic acid coding region
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QIO markers are wel |

sinpl ex virus thym di ne kinase (tk) or chloranpheni ®lanuary 2007

acetyltransferase may be 30 enpl oyed. | munol ogic

mar kers al so may be enpl oyed. Further exanples of
known to one of sKIOIVCA2003/001061

the art. See, e.g., Baumann, R P. eta/. (2002)
Bi ot echni ques 32(5) 1030-34. 67 8 January 2007 WO

adipee0b@1aX POTEICARARBHO0DA0S brdmotBethatés gapdbie of being
re are a nunber of vva%/s i n which

EXReEREI BT A B Solha o0 31 AU BN ot Bravenebider sither 2

G@nbAid virpeeiABRES of the invention, the expression
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deri visavarias @nbodlmer@:eﬁbehummwomegalweds (ol lmVreJdiate

S G5 FRE s il e Bk PidRel e Relecra wompatied
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express viral genes stabl
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selectable markers are well known to one of skill in the art. See, e.g., Baumann,

R.P. ef al. (2002) Biotechniques 32(5):1030-34.
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chrirB8sh8intéyratibA Peeaysd 8Ren&RES INA cafGablicdte (19 éﬁ%plsomal
augmentation). In yet further enbodi nments, the nucleic

manngs withewy petentish Dgnotexiolty aiMea) adencisuses are structurally stable,
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beeaysegidiemidsizadgennmeaiears elraayipsiatione highplitessvige target cell

e Aoy SRR Al hPShiiRten FcBrkfus vectors

mayﬂimldwn adnshhencd lmep| legiedr cbinlives meyasdiderived from human

odi ment of the invention, the expression construct
c such as human embryonic kidney ceils, 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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pl asmi ds. Transfer of the construct may be performnmed
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particularly applicable for transfer in vitro, but it
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expression construct empioyed. »

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 wel,
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my%réﬁpgezmg@gr%tt bERR! e ;] ¥ p
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had kb ebehused tdD6IvRY gedes to kijnameus carcinoma cells (Eur Pat.

hypoxant hi ne- 8uan| ne phosphori bosyl tran?]f era?3 P
Appi Pub! No. EP 0360257, spec; ically incorporated herein by reference).

In other embodiments, the delivery vehicle may comprise & 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, epithslial 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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hgprt- or aprt- cells, respectively. Also,
nti-netabolite resistance can be used as the basis of
gﬁwgﬂgﬁﬁﬁ for gpt, that confers resistance toPCT/CA2003/001061
mycophenol i ¢ acid; neo, that confers 71 8 January 2007
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o SR TR LB AN R PR 5
cortBXdinakion. Cell culture techniques are well known to those of skill in the art.
Examples of useful mammalian host cell lines are Vero and HelLa cells
and cell lines of Chinese hamster ovary, W138, BHK, COS-7, 293, HepG2,
NIH3T3, RIN and MDCK cells. In addition, a host cell strain may be chosen that
modulates the expression of the inserted sequences, or modifies and process the
gene product in the manner desired. Such modifications (e.g., glycosylation)} and

* processing (e.g., cleavage) of protein-products-may be important for the function . -

of the protein. Different host cells have characteristic and specific mechanisms
for the post-transiational processing and modification of proteins. Appropriate
cell lines or host systems can be chosen to insure the correct modification and
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 phosphoribosyliransferase 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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crude urease sanmple (Fig. 2) was applied (0.5 ng/ m 80anuary2007
PEB, total 8 m). The colum was washed with 15 m of
PB (0.02 M phosphate, 1 nM 0 30 nercapt oet hanol, pH
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the 73 8 January 2007 WO 2004/009112
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15 sm#ﬂm@@étw G-BosluMNLE0NeRS Mk RECL 6.808h Bérﬁ@!bﬁiﬂze 300-A pore
standar d, procedures. 25 C, Exanp le 3 -- tIVIt%/ assay
@

Sizh) Wit'ea @eéh&ﬁﬁf@éi@téiﬁﬁ]gtr@ftr@ﬁn@\@ te A/ minha ﬂowyrate of 2
mifhirk VS8 Blvetit SRS RIS AR ABEEL RO TFA) g solvent

coupl ed enzyme react
B (s@DE)’/o TFAenavetortitritd. HNADIJeority |02tkté paicdigpestidaseshdyerified

h h [ 4
Gl el PRRRCa o SinG Kstd Sl astbMLRI mass
20 spéét,roﬁc,%@r 1966) The 30 reagents used were: 0.10 M

Pot assi um phosphate buffer, pH 7.6; 1.80-MUea -
prepared in phosphat e buffer 0.025 M

Adenosi n 0.7 mg/m) in
buf fer; 8\?0

VAR5 g ¥ phosphat e buffer;
0. OZﬁel\Aafﬂmty column was prepared by.reacting hydroxyurea to epoxy-

activated Sepharose 6B (Amersham Biosciences). Remaining active groups

25 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/mi in PEB, total 8 m!). The
column was washed with 15 ml of PB (0.02 M phosphate, 1 mM p-

30 mercaptoethanol, pH 7.0). The column was then washed with 8 ml of each of the
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Ketoglutarate (3.7 ng/m ) in phosphate buffer; 8 January 2007
d ut amat e dehydrogenase 74 8 January 2007 WO
W2iM4/0091:12 PCT/ CA2003/ 001061 (GLDH) sol uti onpcfacaers/ooioei
from ammoni umions; 50 Um phosphate buffer prepared

fresh prior to assay. Urease solution ;Nas prepared by

BSshy t ff or

e B - BRI, PB (e Nl ¥l 6 3 9,03 NeCl. The
pr@@@r\eds eheel with Bonl SfFERSG AWM phodsiats, WasVi [P-hiér@éﬁ@nethanol

by, gdln the following 2.0 nL of Phosphate buffer
B zfg C’fifag i mekgetiasts. Lﬁréatiomera\wtmkeamrrwwhg oD at

AP B G LG S B A OB P e

@ddedNiahyr edi ents was placed in the spectrophotorreter
at 25C for 5 mnutes to attain tenperature
equilibration and then establish blank rate, if any,

at 19 40 2T9_ Pf‘%’*‘éﬂo%ériﬁ eactl on 0.1

m of the urease Sorutron was adaet —t0 -+ he—cove te.
The dhmmcmhcdri]ﬁgaﬂ@aﬂé@pr@%r@d b?‘HPsd&iWuM@ﬂ@ rﬁ?‘b‘?%@ﬁ bean

nzymne activit was correl ated

l&’@@ﬁ%é@ élgprpléﬁ%fﬁ‘kﬂmpﬁﬁt% ‘@ffﬁhphbé(rQ mil hen $5mg.of the bifunctional

RS S e PSR e 5 e o By ek o PPl B plowy

sﬁﬁﬁdpfgv‘ ena huur @it rcecém tém]ng/rafwe 18 ggxmi ;;agfsynlﬁgﬁﬁggged against
2&'%@ E’@l‘ %ﬁ%&—gté'lgrééé%rgg‘zqzagﬁﬁsdgﬁﬂer rmd: }‘ i cation
of Eicebi OY[\)l%O Mtﬂ%%&eﬁ%m%ﬁfsyéo ﬁc?ér?)?eg%rﬂg) gu%féoq%e?ﬁo the

steps: a.
Il@@rgmodlf igureasg saluticbendg bslowﬂy mm fortd hcmussamlrtg@m

Tiiptulss Fhasof WiteiardieRy s ARyZedacat fiash Zuv
ph’bspﬁ@t@@iﬂﬁe@'ét%ﬁi ¥ BeoerfRiHt téfénﬁ%&é’ﬁné%nértﬁgé#gtﬁ c%ﬂ#ep%tlgre.

solution to the KMJH sol ution and 1 nc
Dzalwfed greasecgrriegate was yophitized,dhengtissdivedNext mL of 2mM

PR b HREpH T &End bt SARE G RPume trdesber
pmfwtildﬁLCT ma)l/urmm@ﬂé@?/éct@ﬁstwmch rdonedinkt? $havebin L %0

I 1 ect eptide fractions
cc};m'?‘ at%ngvecrg poo ed %ree e- r%ed and stored at 4°C.

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 -- Aclivity assay of Urease and Urease conjugate

The enzymatic activity of urease or urease conjugate was carried out in a
caupled 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) (1 O.-T
mg/ml) in buffer; 0.008 M NADH (5 mg/mi) in phosphate buffer; 0.025 M -
Ketoglutarate (3.7 mg/mi) in phosphate buffer; Glutamate dehydrogenase
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(75% acetonitrile). 75 8 January 2007 WO 2004/ 0091B2January 2007

PCT/ CA2003/ 001061 g. Lyophilize the peptide fractions
and check by M5. The anti body was oxidized by the
WO HG steps: a. For each 2 ng of anti body PCHaiagho3/001061
20 ng of periodate in an anber 5 vial. b. Add 2 nml of
PBS, pH 7.2 and 2 ml of stock antibody to the vial
(GLDH;)I sol{itiont, |f|tmdfyc])mlesmaoﬁlunrglcms) sandngehbkphste suffer prepared
er was dissolved. c. Incubate

th t
fig r%l?ﬁw 5 @ﬁ%éx'/ f g'a . ﬁ@lﬁfiomwaa Pregarsddydipsedingdniposphate
b%{;ré E:F%}tﬂﬂj 3 cbh@@@tgéﬁfomdw @t@zﬁepﬁ‘g ll@ousfvalﬁ on {&E‘s g?e;?ared fresh

p@ont:emgayte oxi di zed antibody (-2 ng in 4 m) u5| ng
nlts (30k M/

Al PR3N s e v ereiaiths dellcaiog 210 8t ot bessete buffer
2P M, CP"I’G%@ c@i Mréa El%%%‘,'o@f_@ﬁ%r@%ﬁ@ﬁ&!uﬁrg{% ina

sol ut'ion ai ni ng
clpedtfeer The Islpéct’ir)aphotomete’roms&]uatedrmmd effand 26°@ The cuvette
%th shaking. 20 d. Purify the anti body m xture using
wih the addgd @@@F’tﬁﬁﬁs W@é@!@e@ indipe spectraphniametenet 55°C for 5
Y
AR 4 e, SRR Bt 1B A0 AL B Yl g oy o

348 pase Coni ugate and Coil 25 Antibody Conj ugate
- COI the E-c

%;E é@ﬁm@r‘tbé‘@% “%%%IOE&? g 'csgkcrféﬁﬁ.ua%%ﬁ s@mtlon was added
toRh@ TRVERE. qJ‘HeR:kihg]@%qh e é@sdr?ﬁné‘@gyﬁﬂhm \%ge recorded for 15

suggest ed proto Briefly, e dextran sur
REMTBe _CHHipWaa sofrieladed witbta datredsain IabNHS/aEE‘J@a¢ BBONnmM

foll owed by addition of PDEA (20 ul). K-coil (or E
e

'Coi | (50 g/md) in 10 nM sodi um acet ate buffer pH
4.3 was injected and allowed to react to give a
surface denS| ty %f apprOX| ]Eratel 200 400 RU Remai ni ng

plhaN atiB H y e

i.ad 2 dire Rig | :
Zl) hﬂ’éte"f‘laﬁom@Md%y g@ %\eAnthhe’lgFgQ%anua %% 584 fig/P5 mi (i.e

deacti vation
1 mg/ml); (2) E-coil (N-linker); (3) Sodium m- peraodate (Pierce); and

(4)Bifunctional crosslinker, KMUH (Pierce).
Functional modification of E-coil was performed by performing the

following steps:
a. Dissolve KMUH in DMSO to prepare a 10 mg/ml| solution (2.5 mg in

250 pl of DMSO).
b.  Dissolve E-coil in PB (~2 mg in 392 ul of 10 mM PB, pH 7.4 + 4 I of
TCEP, 100 mM stock)
c.  Add 1 pl of Tris (2 M) to neutralize the E-coil solution
d.  Add E-coil solution to the KMUH solution and incubate at R.T. for 2 hr
e. Keep solution at 4°C overnight _
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/ HO with 0.05% TFA) and collect all peptide fractions
(75% acetonitrile).

75



WD 2004/ 009112 PCT/ CA2003/ 001061 Ki netic experi nment s8 January 2007
were perforned on a Bl Acore3000 instrunent at 25C
wersha/Bjeepensor run consisted of (1) a 600s sampb@/ca2003/001061

i njection phase (coil urease or <coil anti bodrr?, (5 a

600s di ssoci ati on phase, and (3) a 2x 15s regeneration

i nt 8 e TR bR Pt 4 Gl B bl 00

buffer, The SPR si gnal was recorded inreal time with

sanpl every O and plotted as RU versus tine
(sensjgp’graﬁﬁpo deas Oﬁgﬁ%ﬁj’r g%f@mﬁ%ﬂgéﬂe%s corrected

cor rodportd g bR A TeT ot gl i & HeERRe 4l amber

5 akface 10 F. Exanple 6 -- Aninmal Studies Athymc
nu/ nuy fenal mce w.th human manmmar | and
ndendear AR AN SRS B oSS (0 6 stasik artibacydo the vial (final

ond thet 1BSo A SRR Fic Yo S IR ETa o fER powcer
from appraxdissbliy. 15 to 28 grans. 15 MCF-cells were

used to e te the xenografts The cells were grown
nGEM TRCHEEIS 7S 5P ORERTEH 9 4himin.

Peni I [
0 S o pﬁfﬁé‘{%%ﬂ%@n‘%&f PR S ik 16,200 B e outter, pH
and 10% BBS; The cell i ncubator was mai ntained with
5% C02, 37.50C, and 80% humi dity. The cells were
harvested with 0.25%w v) trypsin-0.03%w v) EDTA
sol ugdagad Ry I n 100 uL was
i nj ect ed %ﬁbgﬁﬁgﬁg?us %ltd%byg{ éféf%i%ﬁ% ét% %k of each
mous@: Thmpceghata Wldﬁgdaﬂﬂttbﬂdd 't'b Mg ocdenl) Lisingalldligore

6- 8 days t Si thetunor to reach at

| east 2 U%Afﬁ% Fﬁtedﬁgﬁﬁt@@‘ Nﬁﬁ%’% were adm ni stered

via bi ntAdHEON dfithe glmétdnafbed Boss YoLue® (4 ok

ani mal was 50% Each solid 25 tunor was |( ggt:gmng to haif

the gi ve¥ esexidired @gtibagy selubionfcenteining i 7 Sasgiobantivody in
Tunor vohAdyes. Péﬁﬁd&\i/:\)e by external cali per

nmeasur enent s. were taken at the start of

t he ¢.ri dhcahdteast rblorretewhp a‘acrziffrivmm s@&d@ts as shown

|nTbIeD ghow, E 8wthat tupors _were no

per c&pt i BV 30e @otiPedy giikibue H§INora Rk G %Umﬁ‘bﬂs@e\?’:lg 4).

Succgssf T,

6 MF SO BRE LR HnalsiS UrRA Rp kpM e il 10°
purificgtigahuary 2007 WO 2004/ 009112 PCT/ CA2003/ 001061

E. Example 5 — Biacore Analysis of Coil Urease Conjugate and Caii
Antibody Conjugate

Cysteine containing K-coil peptide or the E-coil peptide was covalent
coupled te 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-cail (or E-

- coil (50 pg/mi) in 10 mM sadium 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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WiOR04408H2 Tunor size not not not not not not

injected Tunmor size 22.5 33.5 15.6 31,1 32.5 8.2 nm8 January 2007

before mB mMmB mMB mMB mMB treatnent Urease 50U/ 5QuL
50U/ 50uL 50U/ 50uL 50U/ 50uL 40U/ 5QuL-10QU 5QuL anount
POUABCA2003/001061
i njection perceptible perceptible perceptible
i bl e perceptible perceptible 24 hours)

per cept
Al t hoE@l@fﬂ%PﬁﬁO’@ﬁﬁ wiers perforeed dose Bi!hm:u‘eaj)@(h msdmgm at 25°C.

EAGREI b SURALERR bbb ARRRE e uesso o

o
i 5 s O T8
@

dpaisine: biho £ Wo et Sugénimwvas maiieimes! throughout the
G5 RN a€ Bl 118 SBRTRIARN BBl n real tme it

nmprising a ure

%mﬁmg&’ambew o6 s%d%l@@é@a@%ﬁ@rs@f&%nﬁ’@(é&s@f@r@%)' ESch

enhance t he dellvery of the enzyne to cancer

%?@ﬁpagrawﬁ@watrr@éi waspegpelegiior bulkagefrantiva indey changhe by
Sl 130 o SRR SR BADIG 00 i B s syrace

conp05| on O
i ncludes a hydrophlllc pol ymer (i) conjugated to the

urea nz (ii), selected fromthe group
consi'st ieg| ycol ,

I
o YAREAIEL $A o VTR DY SR aapg asggpearcinar
xmmw@masem‘m ws,tld]gommmd seletiebdavere generally 5 to 7 weeks

R Tanas e 6? eR AN eu eaemant range from
aEpﬂoéhMﬁFe%yswmb@fgml i one, Rk

pol yhydr oxypr opyoxazol i ne, pol yaspartam de, and

hydr I-CRUS were ubed &0 generate theesenogiatls.( iThis)cefis eseatgrown in
ati on

MEY Bed b oY Wi PRk S obRhudi SlailiSh | Ramine
2@@hm iSeelitio pyadivate, noeasRntidh arhiie 089 05iahies éﬁd ¢hal mBS:

leqa 9%55%@%’[&8\5\%5 %&ﬁrﬁ‘é& \I.v\(y:ggf)m i t?):zz@é)o' yeéo% &}grdlty The
ce?H@ d/vér@ K 0estdal a& E‘ﬂé 25%(\:\/7\@%{%’?9 %é%@?{v?éﬁﬁégfﬁh&n or

2, whereln sai
Approximately 1 x 10° cells in 100 uL was mjected 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 foliowing treatment.

Table 3
Successful Treatment of Tumors in Mice
Mouse 1 2 3 4 5 6

MCF cell | 0.8x10° | 0.8 x10° | 0.8 x10° | 0.8x10° | 1 3d10° | 08 xi0°
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targeting noiety attached to said urease enzyne and 8 January 2007
sel ected fromthe group consisting of an anti-tunor
‘ngb&gﬁﬁlﬂptibody, anti-hCG antibody, and a |i 98B ca2003/001061
capabl @ of binding specifically to cancer-cell surtace
receptors. 0 79 8 January 2007 5. The conposition of
ctais wher-ern—satd—targetirg—rotety—+s—a
pnﬁmé,%¥1de -and saidysgngvaL?nn IS ; fusion protein
of UMRT §i%8 geti?‘%%noi et Poahd Lrets@ enzyAd.l §. RS | 82mm°
conp@&re i on| ofMBai m 4Mmwher pi medi d | ur Fase i|nclnimés,
attreatsne®t or N- terdinus, a first coil-formnirg peptid
chayraciser i zeSOWpoal §el0erdted chew/gsulan8oarsoubidou/s0dio] 10U/50uL
I Nntzgiaeit With a second, oppositely charged
cojljeéepm Ng peptide to forma stabje a-helijcal
’ - ' et grodirmer ;gan Suh& chem ;titxi v

PR ' i
é?{%\i}.ﬁ%%ﬁ ﬁl LA QBB Y peBitBieY] ;%é.tﬁeﬁtﬁbéé 2 dr gﬁl ?%’ﬁggﬁ)tible perceptible
C 1 1 S

-form ng{pepti de.
47S)wHerein said chenigal entitly jnclu
vesi cl es having urease enzyne in entrapped form 8.
The c Lt Lon. iL.m. 7. wherein sai.d vesicles are
11 pos SHEE3YM vaR regiof s biaelireGBad Suih pegkSondtiuer
@xbedinesnte RN GeUpReEMELIMbEASKIOLY FPthLAR R v ARl changes
sized to extravasate into tunor regions, when the

FEhPsifiGadiens caiuhe Masteewidout dapasiicaias the ioventfon,
conposition of claim7, wherein said vesicles are

| i posomes having surface bound targeting noieties

sel ected fromthe group consisting of an anti-tunor
antigen anti body, anti-hCG antibody, and |i gands
capabl e of binding specifically to cancer-cel

surface receptors. 10. The conposition of claim?7,
further conprising an agent co-entrapped in said

| i posonmes and sel ected fromthe group consisting urea,
a therapeutically active anti-tunor agent and an

i magi ng agent. 11. The conposition of claim1l, wherein
said urease is a plant. or bacterial urease. a 80 8
January 2007 12. The conposition of claim1l, further
conprising a weakly basic anti-tunor conpound whose
effectiveness is reduced by a higher
intracellular/lower extracellular pHgradient in a
solid tunor. 13. The conposition of claim 12, wherein
the anti-tunor conpound is selected fromthe group
consi sting of doxorubicin, daunorubicin,

‘m t oxant hr one,

11%
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epi rubicin, mtonycin, bleonycin, vinca al kal oi ds su@lanuary 2007
as vinblastine and vincristine, alkylating agents

such as cycl ophospham de and mnechl or et ham ne

hydrochl ori de, and antrineopl astic purine and

pyri m di ne derivatives. 14. The use of urease enzyne

in the manufacture of a nedicanent for treating or

di agnosi ng cancer in a manmalian subject who is being

tr weakl y basic anti-tunmor conpound whose
ef ﬁiéswﬁ(@. s reduced by a higher
intracellular/lower extracellular pH gradient in a

solid tunmor. 15. The use of claim14, wherein the
ur dash PEREYAEUtISakearapesitipn for ase imingitinggnowitke b cancer cells in

a mafiRalfcs p consisting of an anti-tunor
anti gen JH%pb%d(]ﬁpﬁ%ﬁ#l -hCG anti body, and a |igand

capaeaseenbymei ng specifically to cancer cell surface

Th f m 14, wh d
s el i timetied Suindhg LiFpsme et Biipa effective o
_ enhenoes theet cﬂeﬂgrecj oﬂiﬁé@nﬁ%h@ltﬁ cafget el PivRER the composmon is
icin m tomycin, bl eonyc

g @% i one iru
a ”W'ﬁ Lﬁ‘ﬂ?’ as vinbl astine and vincri stl ne,

al @ﬁr@tnlnggeut&gﬁeéﬁ,eguch as cycl ophospham de and
mechl or et ham ne hydrochl oride, and antrineoplastic

purine and pyrimdine derl vatives. 17. A gene therapy

Co?pqgﬂetdo‘?libcfs‘?(fonu ol U,B ht'é%r'faltr{ “‘gﬁ%\ﬁ%ﬁ 8lfgtlt§ 3?‘%5{%3;@

hydm@btllorpoemneo(i)lt mjug@tﬁﬂmmeas@érﬁzyln}i@ (ﬁ)‘@éé%t?di Rk thefgroup
ran [ ncer, cells
conSSiREN Pty bhaBReEh bolVik i plidens. Polyvirsimabuistir,
polyhydrogi/sropgli tleReHMIARIcC ISR} rﬁﬁyﬁr@pg rrﬁ%ty%gry%té’ rease
In transfected cancer ce anuary
Polyggéf?xv%fmﬂmgspwethavrmm@/mmw@mmﬁe
t hod d

ol AR o B RO B B
polybmrggmamazmum pmi)mspmamlcm&ad i didphilieléellalos derivatives,
and ﬁf?f &%Zer?tdfﬁ an<ajr|§<}um egt%ctlve to gxtend the blooed circulation time or reduce

the antigenicity of said composition relative to native urease.

3. The composition of claim 2, wherein said hydrophilic polymer is
polyethylene glycol having a molecular weight between about 1,000 and 10,000
daltons.

4. The composition of claims 1 or 2, wherein said chemical entity is a

targeting moiety attached to said urease enzyme 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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<160> 7 <170> Fast SEQ for W ndows Version 4.0 <2108 January 2007

<211> 35 <212> PRT <213> Artificial Sequence <220>
<223> E-coil formng peptide <400> 1 Au Val Ser Al a
Lau Qu Lys Gu Val Ser Ala Lau Qu Lys Glu vVal 15
10 15 . Ser Ala Leu Qu Lys Gu Val Ser Ala Leu Qu
Lys Qu Val Ser Ala 20 25 30 Lau GQu Lys 35 <210> 2
<211> 35 <212> PRT <213> Artificial Sequence <220>

<400> 2 Lys Val Ser Ala

L§5§E§; e E?mp%'g"‘?/&?g’é@ﬁ Al"’g'el'_%ﬁ Sﬁsﬂﬂsfatgﬁlﬁmgyamw is ajpalypeptide,

A sy W BT gt crame

<211> 35 <212> PRT <213> Artificial Sequence <220>

<2 | < >, Val du : )

2 70 bbubag o B s finel S rebih il orn
terminus, a first coﬂ-formmg peptide characterized by a selected charge and an
ability to interact with a second, oppositely charged coil-forming peptide to form a
stable a-helical coiled-coil heterodimer; and said chemical entity includes a targeting

moiety which includes said second coil-forming peptide.

7. The composition of claim 1, wherein said chemical entity includes vesicles
having urease enzyme in entrapped form.

8. The composition of claim 7, wherein said vesicles are liposomes which are
long-circulating by virtue of an exterior coating of polyethylene glycol chains, and
sized to extravasate into tumor regions, when the composition is administered
intravenously.

9. The composition of claim 7, wherein said vesicles are liposomes having
surface 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.

10. The composition of claim 7, further comprising an agent co-entrapped in
said liposomes and selected from the group consisting urea, a therapeutically active

anti-tumor agent and an imaging agent.

11. The composition of claim 1, wherein said urease is a plant or bacterial
urease.
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1510 15 1/4 8 January 2007 WO 2004/009112 8 January 2007
PCT/ CA2003/ 001061 Ser Ala Leu Au Cys Gu Val Ser Al a
Leu Gu Lys Gu Val Gu Ala 20 25 30 Leu Gn Lys 35
<210> 4 <211> 35 <212> PRT <213> Artificial Sequence
. <220> <223> coil form ng peptide <400> 4 Lys Val Qu
Ala Lou Lys Lys Lys Val Sex Ala Leu Lys Qu Lys val 1

5 10 15 Ser Ala Leu Lys Cys Lys Val Ser Ala Leu Lys
0.25 30, Leu Lys Lys 35 <210> 5

<2 ﬂi;yf}he E%Egs'b%rf)@fga Tardrther epraﬂpr@@a@eweekly basigsanti-tumor
corﬂ;&iﬁrw Whesd éffécﬁi’v@h@& BB bfé@l%e'i_’ it 2>egg%r/§gff§Al a

Lys Gu 1 210> 6 <2711>
eXt%CP"l#Iﬁ'E:PHIgr@@q{]@ﬁ@eSO“dthm@f<223> E-coil formng
pepti de

13. The composition of claim 12, wherein the anti-tumor compound is
selected from the group consisting of doxorubicin, daunorubicin, mitoxanthrone,
epirubicin, mitomycin, bleomycin, vinca alkaloids such as vinblastine and vincristine,
alkylating agents such as cyclophosphamide and mechlorethamine hydrochloride,

and antrineoplastic purine and pyrimidine derivatives.

14. The use of urease enzyme in the manufacture of a medicament for
treating or diagnosing cancer in a mammalian 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.

15. The use of claim 14, wherein the urease enzyme is attached to a
targeting moiety selected from the group consisting of an anti-tumor antigen
antibody, anti-hCG antibody, and a ligand capable of binding specifi cally to cancer-

cell surface receptors.

16. The use of claim 14, wherein said anti-tumor compound is selected from
the group consisting of doxorubicin, daunorubicin, mitoxanthrone, epirubicin,
mitomycin, bleomycin, vinca alkaloids such as vinblastine and vincristine, alkylating
agents such as cyclophosphamide and mechlorethamine hydrochloride, and

antrineoplastic purine and pyrimidine derivatives.

17. A gene therapy compossition for use in inhibiting growth of cancer cells in

a mammalian subject, comprising

a targeting vector effective, when administered to the subject, of selectively
transfecting cancer cells, and



<400> 6 Ju VvVal Ser Ala Leu u Lys 15 <210> 7 3January2007
<211> 840 <212> PRT <213> Canavalia ensiforms <400

7 Met Lys Leu Ser Pro Arg u Val Qu Lys Lou Gy Lou

Hs Asn Ala 1 5 10 15 dy Tyr Leu Ala A n Lys Arg

Lou Ala Arg Ay Val Arg Leu Asn Tyr 20 25 30 Thr Gu

Ala Val "Ala Leu Ile Ala Ser An Ile Met Gu Tyr Ala

Arg 35 40 45 Asp Ay Qu Lys Thr Val Ala A n Leu Mt

Cys S e Ar . A n

Vo ot 8 daifBolda fbmitdart fyfeic 56 selign deffodivees

proggceaajreasmrrw;\mtuamtfactébrca?ﬁb@r dlle. Asp Ay Thr Lys '
Leu Val Thr Val 2/4 8 January 2007 WD 2004/009112
PCT/ CA2003/ 001061 85 90 95 His Asp Pro Ile Ser Arg
GQu Asn Ay GQu Leu Gn GQu Ala Leu Phe .100 105 110
Gy Ser Leu Lou Pro Val Pro Ser Lou Asp Lys Phe Al a
GQu Thr Lys 115 120 125 du Asp Asn Arg Ile Pro Ay
GQu lle Leu Cys Au Asp Qu Cys Lou 130 135 140 Thr
Leu Asn Ile Gy Arg Lys Ala-Val Ile Leu Lys Val Thr
Ser Lys 145 150 155 160 dy Asp Arg Pro |I1le,d n Val
Gy Ser His Tyr Hs Phe Ile Au Val 165 170 175 Asn
Pro Tyr.Leu Thr Phe Asp Arg Arg Lys Ala Tyr Ay Mt
Arg Lou 180 185 190 Asn Ile Ala Ala Ay Thr Ala
Val . Arg Phe Au Pro Ay Asp Cys Lys

82




195 200 205 Ser Val Thr Leu Val Ser Ille Gu Gy Asr8January 2007
Lys Val Ile Arg Ay Ay 210 215 220 Asn Ala lle Ala
ro Val Asn u Thr Asn Leu Qu Al a

W@?@““gﬂﬂéﬂ 40 Met His Ala Val Arg Ser Lys G y%ﬁs@@mwﬂ
Hs Qu Gu GQu Lys Asp 245 250 255 Ala Ser u dy
Phe Thr Lys A u Asp Pro Asn Cys Pro Phe Asn Thr 260
265 270 Phe Ile H's Arg Lé Solghde sri@ Asn Lys Tyr
@y Pro Thr Thr Ay 275 8% 285 Asp Lys Ile Arg Lou

<113y 5AsP: Babpshaloitplou Ala Au Ile G u Lys 290 295
300 Asp Tyr Ala Leu Tyr Ay Asp Gu Cys Val Phe Ay

<1E>y M@blyod_ysd\mmposnoaoel@rsi@lm ng CandgryCaklp G@Vthwet
%ig Cys Ay His Pro Pro Ala Ile Se'r 325 330
<1%§508E%ﬁ3 B°Thr val 11e Thr Asn Ala Val Ile Ile Asp
Zgr Ay Ile 340 345 350 Ile Lys Ala Asp Ile Ay -
feg ys-oispsAy Lou Ile Al'a Ser Ile Ay 355 360 365
L s Ala Gy Asn Pro Asp Ile Met Asn Ay Val the Ser
<15!(S>nUN’b60/I3I9é 370 375 380 Ile Ay Ala Asn Thr du Val
<15 2fPH % y8Qd u Ay Leu Ile Val Thr 385390 395 400
-<l@ GIy Ala Ile Asp Cys His Val His Tyr Ile Cys Pro
n Lou Val 405 410 415 Tyr Gu Ala Ile Ser Ser Gy

" <110 FiBtsEhEot ounYads GhysiGny4 @y Thr 420 425 430 dy
Pro Ala Ala dy Thr Arg Ala Thr Thr Cys Thr Pro Ser

<2F$b1Thr 435 440 445 Gn Met Arg Leu Not Leu G n Ser

Zg# p Asp Leu Pro Leu Asn Phe 450 455 460 Gy Phe

A yflﬁglq%g%e Ser Ser Lys Pro Asp Gu Leu Hi's
465 470 4 480 Ile lle Lys Ala Ay Ala Met Qy

<21>_®u Lys Lou Hs Gu Asp Trp Gy
<223> B-coil forming peptide

<400> 1
Glu Val Ser Ala Teu Glu Lys Glu Val Ser Ala lLeu Glu Lys Glu Vval
1 5 10 15,
Ser Rla Leu Glu Lys Glu Val Ser Ala Leu Glu Lys Glu Val Ser Ala
20 .. 25 © 306
Leu Glu Lys : ‘ )
35

<210> 2

<211> 35

<212> PRT

<213> Rrtificial Segquence

<220> .
<223> K-coll forming peptide

<400> 2 :
Lys Val Ser Ala Leu Lys Glu Lys Vel Ser Ala Leu Jys Glu Lys Val

1 5 10 15
Ser Ala Leu Lys Glu Lys Val Ser Bla Leu Lys Glu Lys Val Ser Ala
20 25 30
Leu Lys Glu
35
- <210> 3
<211> 35
<212> ERT
<213> Artificial Sequence
- <220> _
<223> coil forming peptide
<400> 3
Glu val Glu Ala Leu Gln Lys Glu Val Ser Ala Leu Glu Lys Glu Val

1 5 10 15
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485 490 495 Ser Thr Pro Ala Ala Ile Asp Asn Cys Low January 2007
Thr Ile Ala QQu H's Hs 500 505 510 Asp Ile dnlle
W01 s Thr Asp Thr Leu Asn Gu Ala Gy Ph&CTEXR003/001061
520 525 Val GQu His Sex Ile Ala Ala Phe Lys Ay Arg
Thr Ile Hs Thr Tyr" 530 535 540 H's Ser Gn Ay A a
Ser(hla Gey @w CHBsEIAl aPrégr Lee qiuelyy $siva¥al 548 BEQ
555 560 2®ys. Ay |le Lys #n Val Lou Pro S&¢ Ser Thr
Leupgk %8 Thr Arg Pro 565 570 575 Leu Thr Ser Asn Thr
lle ASp Gu His Leu Asp Met Leu Met Val Cys 3/4 8 .
<p1danuary 2007 - WO 2004/ 009112 PCT/ CA2003/ 001061 580 585
<2199%s Hs Hs Leu Asp Arg Qu Ile, Pro Gu Asp Leu Al a
<217herM a H's Ser 595 600 605 Arg Ile Arg Lys Lys Thr
<21} Al dicdlad €pareasp Val Lou Asn Asp Ile 610 615 620
<22GI y ﬁlra {/Ile Sgr e ”6258820'8623 ASEJBI Se{/ lGl InI Alg Met
' y g y u Va e Ser Arg
<22%r°°frlpf‘%§%%n‘? %&?ggmp Lys Met Lys Ala 645 650 655
<40 Thr Gy Pro Leu Lys Cys Asp Ser Ser Asp Ash Asp
LysAsdl Ghe 2AraQ Le66ls66ps GO Vdle Sir lAr elyys| ¢l Alva als
1 Tyr Thr Ile Asn Pro Ala Ile APa Asn__ 675 680 égs Ay
serphga 8gp %;n CWer\?aVab%?rs%ﬁ Vet @SuG%lLYéapgfgw A
Le“ﬁfﬁ’s p 0 695 700 Leu Val Met Trp Lys Pro Ser Phe
e y Thr Lys Pro Gu Met Val 705 710 715 720 1Ile
Lys Ay Gy Met Val Ala Trp Ala Asp Ile Ay Asp Pro
<21fsrb Ala 725 730 735 Sex Ile Pro Thr Pro Gu Pro Vval

<21lys/ Met Arg Pro Met Tyr Ay Thr 740 745 750
<2125 PRT '

<213>» Artificial Sequence

<220>
<223> K—-coll forming peptide
<400> 5
Lys Val Ser Ala Leu Lys Glu
1 - : 5 _
<210> 6 '
<211> 7
<212> PRT
<213> Artificial Seguence
<220>
<223> B-colil forming peptide
<400> 6
Glu Val Ser Ala Leu Glu Lys
1 S -5 S
<210> 7
<211> 840
<212> PRT
<213> Canavalia ensiformis
<400> 7 '
Met Lys Leu Ser Pro Arg Glu Val Glu Lys Leu Gly Leu His Asn Ala
1 - 5 16 15
Gly Tyr Leu Ala Gln Lys Arg Leu Ala Arg Gly Val Axrg Leu Asn Tyr
20 25 30
Thr Glu Bla Val Ala Leu Ile Ala Ser Gln Ile Met Glu Tyr BAla Arg
35 : 40 45
Asp GLy Glu Lys Thr vVal Ala Gln DLeu Met Cys Leu Gly Gln His Leu
50 ' 55 . 60
TLeu Gly Axg Arg Gln Val Leu Pro Ala Val Pro His Leu Leu Rsn Ala
65 70 75 80

Val GLn Val Glu Ala Thr Phe Pro Asp Gly Thr Lys Leu Val Thr Val
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Lau Gy Lys AlaiG@y Gy Ala Leu Ser Ile Ala The Val 8 January 2007
Ser Lys Ala 755 760 765 Ala Leu Asp A n Arg Val Asn

r dy Leu Asn Lys Arg Val 770 775 780
%goo%/g?bl?er Asn Val Arg Lys Leu Thr Lys Leu ASP§TK%‘§20”3/001061

Lys Lau 785 790.795 800 Asn Asp Ala Leu Pro Au Ile
Thr Val Asp Pro Glu Ser Tyr Thr Val 805 810 815 Lys

s Lhib A58 %ﬁéa% gabﬁu PR A e N L

Gly8§ékfi%g i pro val Pro Ser Leu Asp Lys Phe Ala Glu Thxr Lys
115 120 _ : 125
Glu Asp Asn Arg Ile Pro Gly Glu Ile Leu Cys Glu Asp Glu Cys Leu
130 135 140
Thr Leu Asn Ile Gly Arg Lys Ala-Val Ile Leu Lys Val Thr Sexr Lys
145 150 155 160
Gly Asp Arg Pro Tle Gin Val Gly Sex His Tyr His Phe Ile Glu Val
: 165 170 . 175
Asn Pro Tyxr.Leu Thr Phe Asp Arg Rrg Lys Ala Tyr Gly Met Arg Leu
180 185 “ 190
Asn Ile Ala Ala Gly Thr Ala Val.Arg Phe Glu Pro Gly Asp Cys Lys
195 200 205
Ser Val Thr Leu Val Ser Ile Glu Gly Asn Lys Val Ile Arg Gly Gly
210 ‘ 215 220
Zgn Ala Ile Ala Asp Gly Pro Val Asn ©lu Thr Asn Leu Glu Ala Ala
225 230 : 235 240
Met His Ala Val Arg Ser Lys Gly Phe Gly His Glu Glu Glu Lys Bsp
245 250 255
Ala Ser Glu Gly Phe Thr Lys Glu Asp Pro Asn Cys Pro Phe Asn Thr
) 260 265 270
Phe Ile His Arg Lys Glu Tyr Ala Asn Lys Tyr Gly Pro Thr Thr Gly
275 280 285 .
Asp Lys Ile Arg Leu Gly Asp Thr Asn Leu Leu Bla Glu Ile Glu iys
230 : 295 300
Asp Tyr Ala Leu Tyr Gly Asp Glu Cys Val pPhe Gly Gly Gly Lys Val
305 . 310 315 320
Ile Arg Asp Gly Met Gly Gln Ser Cys Gly His Pro Prc Ala Ile Ser
325 ) 330 335
Leu Asp Thr Val Ile Thr Asn Ala Val Ile Ile Asp Tyr Thr Gly lle
340 - 345 -350
Ile Lys Rla Asp Ile Gly Ile Lys Asp Gly Leu Ile Ala Ser Ile Gly
355 360 365
Lys Ala Gly Asn Pro Asp Ile Met Asn Gly Val Phe Ser Asn Met Ile
370 375 380
Ile Gly Ala Asn Thr Glu Val Ile Ala Gly Glu Gly Teu Ile Val Thr
3B5 390 395 ' 400
Ala Gly Ala Ile Bsp Cys His Val His Tyr Ile Cys Pro 'Glm Leu Val
405 . 410 ' 415
Tyr Glu Ala Tle Ser Ser Gly Ile Thr Thr Leu Val Gly Gly Gly Thr
o 4zo 425 430
Gly Prc Ala Ala Gly Thr Axg Ala Thr Thr Cys Thr Pro Ser Pro Thr -
435 440 445
Gln Met Arg Leu Met Leu Gln Ser Thr Asp Asp Leu Pro Leu Asn Phe
450 455 460
Gly Phe Thr Gly Lys Gly Ser Ser Ser Lys Pro Asp Glu Leu His Glu
465 470 475 _ 480
Ile Ile Lys Ala Gly Ala Met Gly Leu Lys Leu His Glu Asp Trp Gly
’ 485 490 485
S8er Thr Pro Ala Ala Ile Asp Asn Cys Leu Thr Ile Ala Glu His His
500 505 510
Asp Ile Gln Ile Asn Ile His Thr Asp Thr Leu Asn Glu Ala Gly Phe
515 520 525
Val Glu His Ser Ile Ala Ala Phe Lys Gly Arg Thr Ile His. Thr Tyzr’
530 535 540
His Ser Glu Gly Ala Gly Gly Gly His Ala Pro Asp Ile Ile Lys Val
545 550 555 560
Cys. Gly Ile Lys Asn Val Leu Pro Ser Ser Thr Asn Proc Thr Arg Pro
565 570 575
Leu Thr Ser Asn Thr Ile Asp Glu His Leu Asp Met Leu Met Val Cys
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Arg
Gly
625
Gly
Gln
Ile
Gly
Leu
705
Ilae
Sexr
Leu
Ala
- Glu
785
Asn

Lys

Len

Ile
610
Ala
Glu
Thr
Arg
Phe
680
Val
Lys
Ile
Gly
Leu
770
Ala
hsp
Ala

Ser

Leu
595
Arg

Ile

Val

Gliy
BArg
€75
Ser
Met
Gly
Bro
Lys
755
Asp
val
Alsg
Asp

Arg

" 835

580
Asp

Lys
Ser
Ile
Pro
660
Tyr
Eln
Trp
Gly
Thx
740
Ala
Gln
Ser
Leu
Gly

§20
Asn

Arg
Lys
Ile
Ser
645
Leu
Ile
Tyr
Lys
Mek
725
Pro
Gly
Arg
Asn
Pro
805
Lys

Tyr

Glu
Thr
Ile
630
Arg
Lys
Ala
Val

Pro
710

-Val

Glu
Gly
Vval
Val
790
Glu

Ieu

Phe

Ile
Ile
615
Ser
Thr
Cys
Lys
Gly
695
Ser

Ala

Pro

Asn
175
Arg
Ile
Leu

Leu

Pro
600
Ala
Ser
Trp
Asp
Tyr
680
Ser
Phe
Trp
Val

Iieu
760

Val

Lys
Thr

Cys

585
Glu

Bla
Asp
Glin
Ser
665
Thr
Val

FPhe

‘Ala

Lys
745
Ser
Lau
Lieu

Val

Val
825

Phe

‘840

bsp
Glu
Ser
Thr
650
Ser
Ile
Glu
Gly
Asp
130
Met
Ile
Tyr
Thr
hsp

810
Ser
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Leu
Asp
Gln’
635
Ala
Asp
Asn
Val
Thr
715
Ile
Arg
Ala
Gly
Lys
795

Pro

Glu

Ala
Val
620
Ala
Asp
Asn
Pro
Gly
700
Lys
Gly
Pro
Phe
Leu
780
Leu

Glu

Ala

Phe
605
Leu
Met
Lvs
Asp
Ala
685
Lys
Pro
Asp
Met
Val
765
Asn
Asp

Ser

Thzr

8 January 2007
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590
Ala

Asn
Gly
Met
Asn
670
Ile
Len
Glu
Pro
Tyr
750
Ser
Lys
Met
Tyr

Thr
‘830

Ris
Asp
Arg
Lys
655
Phe
Ala
Ala
Met
Asn
735
Gly

Lys

Arg-

Lys

Thr
815
Val

Ser
Ile
Val
640 -
Ala
Arg
Asn
Asp
Val
720
Ala
Thr
Ala
Val .
Leu
800
Val

Pro




